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Clocks and Clouds, for 12-part female choir and orchestra, composed by György Ligeti in
1973, takes its name from an article by Karl Popper which examines the role of mechanistic
patterns and emergent phenomena in nature and in human thought. This paper examines
the implications of the music and the ideas contained in the music for semantic theory.
Abstract
This paper examines the meaning of meaning as it pertains to music, and in particular to
Ligeti's Clocks and Clouds; it explores a methodology for establishing this meaning. It
characterises the notion of Plastic Control in Karl Popper's article Of Clouds and Clocks,
which in turn motivated Ligeti's choice of title, as an epistemic process able to produce,
validate and assimilate new ideas. It postulates a semantic theory able to explain the nature
of heuristic content, of its application within a given scenario, and its support of reasoned
intelligibility. The paper extends the notion of interacting clocks and clouds to that of
interacting coherence and conceivability. It examines the role of deductive reasoning in the
former as akin to a functional clock, and explores the place of imagination and creativity in
the latter as akin to an emergent cloud. In this context, the paper examines the main
assertion made by Ligeti's music, that the human exercise of free will, represented
metaphorically as the capacity for generating clocks and clouds, and thereafter for
developing process and parody, can itself be subject to that parody.
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Clocks and Clouds, for 12 female voices and orchestra (1973)
Le Grand Macabre (1975–77, second version 1996)
Trio for Violin, Horn and Piano (1982)
Three Fantasies after Friedrich Hölderlin, for chorus (1982)
Études pour piano, Book 1, (1985)
Piano Concerto (1985–88)
Études pour piano, Book 2, (1988–94)
Violin Concerto (1989–93)
Hamburg Concerto, for horn and chamber orchestra (1998–99, revised 2002)
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1

Introduction: A New Year’s Concert

1.1

1 February, 2021

It is more than a year since the concert, but still the enchantment lingers. On 12 January
2020, George Benjamin conducted a New Year’s concert at the Alte Oper in Frankfurt/Main
given by the Junge Deutsche Philharmonie joined by the women’s choir of the
Südwestrundfunk (SWR) Vokalensemble Stuttgart. All credit to the performers, young and
old, and all credit to those involved in enabling the orchestra to function and with the concert
organization. There were performances of Stravinsky’s Symphonies of Wind Instruments,
Dukas’ The Sorcerer's Apprentice, and Ravel’s Daphnis and Chloé Suite 2. Notably, there
was the premiere of a new piece by Benjamin, conducting his own Dream of the Song for
countertenor, female choir and orchestra. The vocal solo was ably handled by Tim Mead,
although the writer of this paper will avoid saying anything further about the piece here after
just a single hearing.

Figure 1: George Benjamin with the Junge Deutsche Philharmonie, 12 January 2020.
Image: Concerti
But there is something else worth dwelling upon, worth writing about. The concert was
particularly well received. The audience was enraptured from beginning to end, and a major
reason for the sense of enchantment in the concert hall was the opening piece, Clocks and
Clouds by György Ligeti. The piece set the tone that thereafter characterized the entire
concert.
The writer of this paper met with a couple of music critics during the intermission, and
commented, innocently, “The Ligeti is so beautiful.”
2
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“Sublime!” It seemed that everybody else was impressed. “A marvellous
performance. All credit to the conductor.” There was a good mood. “Yes, all credit to those
young performers too.”
The writer added, “The music, I think it’s not just the aesthetics; all of the subtle irony
is quite inspiring too, quite elevating.”
“Irony? You’ve got the wrong piece.”
The writer again, “The music is making fun of itself.”
“Are you joking?” There was a sceptical frown. “Too much wine!” More
disbelief, a friendly intimation of incoherence.
Again, insistent, “The end section, in the voices, it’s all parody.”
More incredulous glowering.
Several publications included a critique of the Ligeti piece the day after the concert. The
Frankfurter Rundschaue wrote the music is:
"... ein interessantes Konglomerat aus repetitiven, uhrwerkshaften Klangimpulsen,
die sich sukzessive untereinander verschieben, um in wolkenartige Formationen
überzugehen. Derweil flächige, luftige (auch choraliter gesungene) Klangbildungen
sich zu Sprechklang-Granulat entwickeln." (Uske 2020)
"... an interesting conglomerate of repetitive, clockwork-like sound impulses that
gradually shift from one another to merge into cloud-like formations. In the meantime,
flat, airy sound formations (also sung in choral form) develop into speech sound
granules."
Clocks and clouds, as per the title, but nothing about the parody. The Boscaiolo blog added
to the descriptions of the music:
"Ein mitunter entfesseltes Parlieren nebst schwammigen Tonflächen, Klangtrauben,
Vierteltonverschiebungen und farbenreichen Schichtungen der Blasinstrumente,
Harfen sowie Celesta. Die beiden Perkussionisten standen für Ordnung und
Taktschlag." (Boscaiolo 2020)
"An occasional parrying unleashed with spongy tone surfaces, clusters of sound,
quarter-tone shifts and colourful layers of wind instruments, harps and celesta. The
two percussionists stood for order and the clock-beat."

3
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But again, nothing about irony. Nothing about how it might even be possible or coherent to
assert that music is clocks and clouds without descending into parody. How is it that, when
listening to music, or when thinking anything in general, it’s possible to avoid the explosion of
all rationality?
This is a ‘Covid-19 era’ paper, written in the evenings when there were no more concerts to
go to, and even when consorting with friends bordered on the impossible. But it has another
motivation too. The writer of this paper returned home from the Alte Oper concert on the
train to Weimar reflecting again not only with the remarkable beauty of the Ligeti, but also
with the intuitive sense of vantage point in the music, as if it is looking in from afar upon
these impressions of beauty, and thereafter satirizing them, and satirizing its own satire, and
yet maintaining that the experience of the music makes such perfect sense. The goal had
been to write something fairly brief of how the music was based on Popper’s philosophical
project and precisely what that project amounts to, but the venture turned into something
rather more broad, an inquiry into how it’s possible for music, and anything else in the realm
of language for that matter, to make sense such that it can be meaningful and beautiful, and
even spoof!
This paper will seek to support the notion, first outlined by Socrates in Plato's Theaetetus,
written around 370 BCE, of the following.
“Knowledge is not located in immediate experience, but in reasoning about it, since
the latter, apparently, but not the former, makes it possible to grasp being and truth.”
(Plato, Theaetetus 186, d2-5)

The premise that knowledge is exclusively a result of reasoning rather than observations of
the world is perhaps unintuitive given that it must be observations, or some derivation of
those observations, that provide the raw material for reasoning. Nevertheless the general
idea is clear, that knowledge is constructed not entirely of a replication of the world external
to the mind, but that there is a significant role to be played by the internal process of
reasoning to make it coherent. The truth-conditions pertaining to the ‘being’ or the existence
of things seen or heard are not themselves seen or heard; they are reasoned. There are
deductive rationalisations involved in the establishment of that knowledge.
The paper will seek to analyse Ligeti’s music, and in particular Clocks and Clouds, but it will
also, in accordance with the narrative outlined by the piece, seek to establish how it’s
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possible to establish the semantics and accordingly the epistemic coherence of the analysis.
Specifically, it will use the resources of Popper’s thesis of Critical Rationalism to explore how
coherence and intelligibility can be established by open-ended inquiry, by the trial-and-error
analysis of empirical content and its application. It will also pursue the project of Semantic
Rationalism to explore the deductive power of reasoning.
The paper will seek to address objections that the two explanatory frameworks of rationality
are contradictory; it will argue for their compatibility. It will posit that semantic criteria
includes both extensional content pertaining to referents evaluated a posteriori and
intensional content pertaining to connotative qualities and states evaluated a priori.
The paper will argue that the heuristic and metaphorical characterisation of music as clocks
and clouds is to be associated with a specifically rational semantic process, and that this
association in turn provides an example of a more general premises, that it is the faculty of
reason that deciphers meaning rather than the faculty of perception. The paper will support
the principles of Rationalism, with a capital R, which assert that, assuming a sound mind,
assuming idealised cognitive processes, knowledge is an innately logical construction, and
that, at any one time, the knower has sufficient epistemic resources to directly deduce what
is the case or what is likely to be the case in the world without recourse to further
observations. In particular, the paper will argue for the application of a model-theoretic
framework based around Two-Dimensional (2D) Semantics to represent the inference
relations among and between linguistic expressions that in turn define the faculty of reason
and allow the agent to establish coherence in the world.
The paper will argue that it is not sufficient to justify Ligeti’s characterisation of clocks and
clouds in terms of the written music alone. For certain, the micropolyphony is used with the
intent of creating cloud-effects, and the canons are specifically intended as a tool for
generating dense clusters of sound. Nevertheless the expressions used in their
characterisations are to a significant degree metaphorical, and given meaning by processes
of mind beyond those associable with sensory perception. To be able to establish semantic
validity in this manner, these mental processes must possess certain attributes, including
modal features, so as to enable the establishment of coherence. In particular, the paper
extends the notion of interacting clocks and clouds to that of interacting coherence and
conceivability. It examines the role of deductive reasoning in the former as akin to a
functional clock, and explores the place of imagination and creativity, and of Plastic Control
in the latter as akin to an emergent cloud.
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1.2

Summaries

Each of the five parts of this paper and the respective chapters are summarised below.
Part 1: Preliminaries. Karl Popper published his article Of Clouds and Clocks in 1966 and it
was read by Ligeti soon afterwards. The composer realised he had already employed the
important principles outlined in the article in many of his earlier works.
1

Introduction: A New Year’s Concert. The writer of this paper was inspired by a
performance of Ligeti’s Clocks and Clouds (1973) and is further inspired to write
about this inspiration.

2

Of Clouds and Clocks. It was Karl Popper’s account of the interaction of determinate
clouds and indeterminate clouds that inspired Ligeti. He was able to identify many of
the same principles in his own music, the clock-like motifs and the cloud-like sound
clusters.

3

Atmosphères. (1961) Ligeti’s piece for orchestra explores the technique of
micropolyphony, of how simple pitch-patterns combined can create a great
agglomeration of sound.

4

Lontano. (1967) Ligeti’s piece for orchestra evokes distant ambiguous clouds.

5

An Interaction of Determinism and Indeterminism. Popper refuted both the theories of
determinism and indeterminism as, set alone, unable to explain free will. He argued
for an interaction of clocks and holistic cloud systems as an explanation of the
efficacy of human agency and the evolutionary and purposiveness dynamics of
nature.

Part 2: Clocks and Clouds, the Introductory Motif. Ligeti’s piece, inspired by Popper’s
article, features a clock-motif which, when distributed through the orchestra by way of a
unison canon, creates a pitch-cluster cloud effect.
6

A House of Clocks. Ligeti’s Clocks and Clouds is influenced by the music Debussy,
and also by a childhood memory of a house of clocks. Ligeti was bound by the
‘ghosts’ of the Holocaust haunting a house, but he had regained his sense of

6
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autonomy and efficacy by way of an understanding of the nature of those clocks and
the emergent clouds.
7

The Ticking Clock. The ghosts and the haunted houses, like the clocks and clouds,
are not literal entities. The referents of all sentences are established not by matter-offact objects but by abstracted heuristics made subject to idealised reasoning.

8

Plastic Control and Epistemic Veracity. Human agency encompasses free will, but
also the aptitude to establish coherency and intelligibility from idealised heuristics.

Part 3: The Voices of Epistemic Coherence. The vocalists are introduced to the music,
using the same clock-techniques as those previously used by the orchestral instruments,
singing a simple determinate sequence of pitches, which, treated to a unison canon,
combine to create a complex and indeterminate pitch-cluster cloud effect.
9

Motifs and Molecules. The voices re-assert that the coherence of knowledge is
constructed upon the application of rationalisations using logic procedures to
heuristic concepts and propositions.

10

Weimar Idealism. The writer of this paper acknowledges that the Weimar heritage
has played a significant role in the search for balance between an empiricist and a
rationalist approach to metaphysics, epistemics and analytic semantics.

11

The Framework of Coherency. The supervenient links between heuristic concepts
and the quantification and analytic operators of predicate logic can be modelled in
terms of The Framework of Coherency, which encompasses the emergence of
intensional semantics.

12

Knowledge and Knowability. The abstractions associated with heuristic concepts not
only comprise the knowledge of any individual but also that of the aggregative groups
to which the individual belongs. Accordingly, knowledge is an idealised notion that
reaches beyond the psychological constraints of cognitive states and that possesses
the attributes of knowability. However there is paradox. The aggregative truth of
unknown group truths is knowable by way of the knowability principle, yet
unknowable by the principle of knowledge finitude.
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Part 4: A Sequence of Inference Events. By way of their interaction with the clocks, the
clouds have been subject to gradual change throughout the piece, but now there is a
sequence of transformative events, as if there is sunlight breaking through the clouds
revealing new knowledge and understanding.
13

Logical Consequence, Paradox and Logical Pluralism. The fallibility of the abstracted
heuristics comprising knowledge entails that any explanation of extra-musical
meaning, any formulation of clocks and clouds, will be characterised by contradiction
and paradox. Any account of the music must encompass a further account of how
such incoherence is perfectly coherent.

14

The Non-Paradox of Clocks and Not-Clocks, and Not-(Clocks and Not-Clocks). The
incoherency of epistemic assertions can be encompassed by a Paraconsistent
approach to contradictions, in particular a Non-Adjunctivist approach, which
encompasses the simultaneity of opposing truth-conditions.

15

Following the Exposition: A framework of Possible Worlds Semantics can be used as
a basic tool for modelling the place of Rationalism in establishing coherency. It can
provide an account of coherence and intelligibility by way of a second-order function
able to attach truth-conditions associated with the modalities of necessity and
possibility to propositional assertions.

16

The Central Event-Sequence. The music structure can be modelled in terms of a
deductive functionalism able to assert epistemic reduction as distinct from
metaphysical structure. Accordingly, epistemic logic can be used to define group
knowledge inferences.

17

Critical Rationalism and the Knowledge of Foundations. Critical Rationalism and
Semantic Rationalism can be represented by a unified framework able to model
coherence in terms of an epistemic scrutability relation that connects understanding
of ordinary language expressions with holistic scenario descriptions. Both
approaches are consistent with an assertion that the inference operator, →, is
justified as materially valid for intensional semantics by way of A Priori Scrutability.
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Part 5: Parody. The new knowledge and understanding discovered by way of human
reasoning is able to comprehend the music’s sense of purposiveness. The music parodies
itself, it parodies its own understanding of itself, and it parodies the very notions of existence
and non-existence, of life and death.
18

Music as Intensional Object. It is possible to use the Barcan Formula to justify the
deductive validity of synonymity and equivalency by way of an inferential relation
between de re knowledge of the world and de dicto knowledge of what is said about
that world, between extensional and intensional semantics.

19

A Caricature of Context. The rationalised deduction of semantic content infers the
possibility of reducing knowledge to a foundational core. However this core cannot be
restricted to irreducible primitives. It is a broad domain encompassing not only the
physical universe but also the phenomenal domain and that of epistemic indexicality.

20

A Parody of Structure. A modelling of the synonymity and equivalency of intensional
semantics requires the axiomatic foundations of a second-order logic system S5,
which in turn supports the identity and accordingly the intelligibility of notions such as
‘music as parody’ and of ‘clouds and clocks’.

21

Equivalency and A Priori Knowledge. The Epistemic Two-Dimensional Semantics
framework enables an epistemic functionalism that begins with an epistemic claim of
what can be known or conceived, continues with a modal claim about this
knowledge, and then links the two by making a further metaphysical claim about the
possibility or necessity of the semantic claim.

22

From Speculation to Knowledge. The coherence of an expression is founded upon
an a priori deduction in the context of the indexed domain, which is perceived as the
actual scenario. The standard Possible Worlds framework undermines the rationalist
component of semantics by restricting the representation of modality to that of a
universal a posteriori necessity, but Epistemic Two-Dimensional Semantics
differentiates a contextual a priori analyticity.

23

Epistemic Conditionality. All epistemics are conditional upon the conceived maximal
scenario. The clocks and clouds, like the houses of clocks, are denied any
substantive ontological commitment. In epistemic terms, they are designations based
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on a supposition of conditionality. Only in the case that a particular scenario is
designated as the actual world is the music a parody.
24

Afterword: Le Grande Macabre. Following Clocks and Clouds, Ligeti wrote an opera,
Le Grande Macabre, (1975-77) in which his desire to parody those things in the world
that deserve to be kept distant, not least death, becomes fully realised.

10
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2

Of Clouds and Clocks

Ligeti chose the title Clocks and Clouds for his piece after reading the work of Karl Popper,
who was involved in debates pertaining to Philosophy of Science, and in particular science
methodology, and who had argued for a correlation between sub-system mechanisms
indicated by the notion of clocks on the one hand and conglomerate eco-systems indicated
by the notion of clouds on the other. He had argued for a paradigm of causal interaction that
was a hybrid of determinism and indeterminism.
Popper's Compton Memorial Lecture, 'Of Clouds and Clouds: an approach to the problem of
rationality and the freedom of man’ was presented at Washington University in St Louis,
Missouri on April 21, 1965 and published for the first time a year later. (Popper 1972)
According to the comprehensive account by Richard Steinitz of Ligeti’s life and music, the
composer was intrigued by the differentiation made between the distinct and the opaque, by
the manner in which the text …
"confronts the dichotomy between physical determination, the ruling faith of postNewtonian physics, which asserts that everything is explicable according to
preordained rules, and its apparent opposite, indeterminism, which gained emphasis
from quantum mechanics and admits the existence of randomness and uncertainty."
(Steinitz 2003, 198)
Regulated clocks, or emergent clouds. But Popper argued against the exclusive status of
both the theory of physical determinism, a universe of clocks, and the theory that all events
are the consequence of random chance, a universe of clouds. He asserted that it was a
combination of the two principles that create the evolutionary impulse and that, in turn,
define the causal relationship between mind and body, between mental events and physical
events. Philosophy of Science reveals Philosophy of Mind.
Popper used the notion of ‘cloud’ with the intent of representing the kind of physical systems
which are very irregular, chaotic, and something akin to a gas. He gave the example of a
clustering of small flies or gnats, which move about in a seemingly haphazard irregular
manner. It would be very difficult for any observer to track the movement of any one
particular gnat, even if it is of sufficient size to be visible given its disorderly flight plan. Thus
the clustering of gnats in not entirely akin to the irregular movement of molecules in a gas
cloud, or of the minute drops of water in a storm cloud. The trajectory of the gnats does not
have a wide spread. The cluster does not dissolve or diffuse like a gas, but keeps together
11
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with marked boundaries. In this sense, it is akin to a cloud in the sky, or to a large gas cloud
such as a planetary atmosphere, or a star which maintains the integrity of its shape and
boundaries by way of resulting gravitational forces. In the case of the gnats, the integrity of
the cluster is maintained when individual gnats that find themselves moving away from the
cluster are motivated to change direction and return to the dense section of the cloud.
(Popper 1972, 208)

Figure 2: A cloud of gnats. Picture: Saint Louis Zoo
To characterize the opposite extreme, Popper used the example of a precision clock to
represent the kind of physical systems which are very regular, organized, and predictable.
Just as a time mechanism produces a predictable motion comprised of a simple harmonic
oscillation about an equilibrium point, repeating in a sinusoidal manner with constant
frequency and amplitude, so individual modules of any system may have processes or
functions that are precise and orderly.
Ligeti took particular notice when Popper argued that a key feature of most physical systems
is not that they are exclusively clocks or clouds, but that they have both of these features. He
realised that the same phenomenon was true in his own music. The complex irregularities of
those ‘flat, airy sound formations’, of the clouds, are underpinned by those 'repetitive
clockwork-like sound impulses', of the clocks, and vice versa, and it is the interaction of the
two that regulates the architecture of the whole. As for physics, so for music; the universe of
constructed sound. The universe of constructed sound is no more governed by fundamental
constituents than it is by holistic aggregates; both extremes drive and constrain the other.
And the agency of the composer is there at the centre.

12
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3

Atmosphères

3.1

Of Clock Statistics and Cloud Shapes

1966 was characterised by preparations for the Apollo 1 space mission. The media was
enamoured by the undertaking to land an astronaut on the surface of the moon. However the
first planned low-orbital mission of the command and service module never launched. The
following January, a cabin fire during a testing procedure destroyed the lunar module and
killed all the crew, a catastrophic electrical fault.

Figure 3.1: Earthrise, 1968. Picture: NASA/Bill Anders
Nevertheless the vision of astronomical phenomena and physical ecospheres prevailed, and
Ligeti was as captivated by notions of astrometry and physical ontology as anybody else. In
particular, he was drawn by Popper’s choice of metaphor to explain the phenomenon of
interaction between the contrasting characteristics of a complex system, between the
patterned precision of its structural components and the random fluidity of its overall effect,
between its mechanical clocks and arbitrary clouds. The narrative was just as applicable to
intricate music systems as to that of natural phenomenon and the physical universe as a
whole.
Indeed, even before reading Popper, detailing an account of this interaction had been one of
the principal pre-occupations in his music throughout the previous decade, since fleeing the
Soviet suppression of free thought in his native Hungary and joining the avant-garde cultural
environment as a refugee-of-sorts in Vienna and beyond. He had been able to explore the
13
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latest techniques and opportunities provided by electronic music while living with Karlheinz
Stockhausen in Cologne, and then been inspired by the possibilities of extending the serial
techniques of harmonic oscillations and other forms of clock-making to the timbral
characteristics of cloud formation in acoustic music. In the end, he wanted to write clocks
and clouds for the concert hall.
But it had to be something new, something akin to exploring space and distant galaxies. He
was involved in his own Apollo-type project. In particular, it had to scrutinise and probe ways
of revealing and understanding complex structures. Reflecting upon his own compositional
techniques, Ligeti realised it had been Stockhausen who had pointed to the nature of the
cloud-construct when he suggested,
"Statistical passages are not produced through imperceptible rhythmic complexity
alone, but as a result of heaping up individually-determined events to greater or
lesser degrees of density." (Iverson 2009, 131)
Accordingly Ligeti looked very closely again at Stockhausen’s techniques for applying
statistical analysis and models to shapes, and at his efforts to create an integrated serialism
which informs not just some isolated constituent associated with pointillism, but the overall
shape of the music. The clouds and clocks were just as prevalent here as in any physical
structure.
Ligeti prepared a number of pattern-meccanico pieces to investigate this approach. One of
these was his Poème Symphonique, written in 1962 for a hundred wind-up metronomes. His
communication of the undertaking was perhaps ill-conceived, and the first performance
created a great deal of alienation towards his project. Nevertheless the clocks and clouds
were clearly evident, to the composer at least. All of the metronome devices were set out on
a stage and started simultaneously, creating quite a din, a great agglomeration of sound. No
individual device could be heard above the overall mass of noise; the regularity of any one
device was obscured by the whole. But then the metronomes wound down one by one, at
different rates, until configurations become steadily apparent. The cloud became thinner until
the individual clocks underpinning its opaque obscurities were at last revealed. Regrettably,
by now much of the audience had gone home, some of them frustrated by difficulties in
understanding the project, but for those listeners still in attendance the ticking of individual
metronomes could be heard above the rest, until there was the mechanical sound of just one
remaining, and then the silence of none.

14
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Ligeti's mathematician friend Heinz-Otto Peitsen had understood the overall purpose and
wrote about Ligeti’s intent in the context of producing such an event-score.
"He wanted to produce a rhythmic grid that is so thick in the beginning that it seemed
particularly continuous. Irregular grid structures, which emerge one after the other as
the metronomes stop ticking, gradually replace this disordered but homogenous blur.
In this way, unpredictable patterns grow out of the uniformity of the opening."
(Peitsen 2011, 91)
The intent was to reveal the very interactions of those clocks and clouds.
3.2

Of Micropolyphony and Metaphor

Ligeti applied the ‘winding-down metronome’ approach in a number of his subsequent works
for standard classical ensembles. The third movement of the Chamber Concerto of 1970,
written only a short time before Clocks and Clouds, uses mechanical music in a manner that
sounds literally like an old clock apparatus; it clearly shares the disposition of the Poeme
Symphonique. There are all kinds of clicking and clunking effects performed by the strings,
and percussion, and other instruments. There are also aleatoric passages, with various
instruments playing extended figures independently of the conductor, again in the manner of
independent metronomes.
Even before the Chamber Concerto, and long before he read Popper, the orientation upon
evolving mechanical systems is also apparent in the massive Atmosphères for orchestra,
which was first performed at the Donaueschingen Musiktage in south-west Germany in
October 1961 by the Sinfonieorchester des Südwestfunk, conducted by Hans Rorbaud.
However, unlike Poeme Symphonique, while Ligeti uses what might be described as
mechanical objects to compose the score, here he is oriented on the great agglomerations,
the clouds; in this case, the clocks are hidden and never emerge as discrete entities. The
focus is upon shifting spaces and patterns within the homogenous blur rather than a
revealing of that which underpins it.
Nevertheless the clocks are still there. The complexity of their operation is seen in the huge
size of the score, bigger in some respects than the architectural design of a concert hall, or
even of a space ship manual. Ligeti commented on the incredible detail of his score set
against the inaudibility in performance of the detail of component parts merely by suggesting
that he was uncomfortable with the justifications used by other approaches, such as a
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methodology of generating complexity from chance or aleatoric techniques. He understand
Stockhausen's point, that the complexity arose from simplicity, yet nevertheless he was
critical of generalised notation techniques, those that did not identify the clocks at all, and
those of Krzyzstof Penderecki in particular, despite having sympathy for another who had
spent his young adulthood under the cloak of Stalinism. Ligeti argued for the importance of a
prescriptive approach to notation, for detailed prescription of the clocks, even if in
performance there is a focus on the sensory and generalised. The focus is on travelling to
the moon, but still the space ship is complex and it needs its working parts. He argued, as
Popper was to argue later, it is the tension that exists between the rational and constructed
elements of a system on the one hand, and its visionary features on the other, that plays a
critical role in music composition, and perhaps in any important human endeavour.
Thus the music of Atmosphères begins with each instrument playing a different pitch, mostly
a semitone removed from the next, the string section of the orchestra divided into fifty six
distinct voices, the entire orchestra spaced over five octaves from a low D 2 in the
contrabassoon up to a high C♯7 in the first violin, as shown in figure 3.2a.

Figure 3.2a: The opening pitch cluster of Atmosphères divided into broad orchestral groups
The music dynamics of all instruments are constricted to pp, and accordingly contribute to a
sustained mass of sound in which, like the metronomes at the beginning of Poeme
Symphonique, any individual part is indecipherable. Even the very low contrabassoon is
imperceptible and impalpable, a remarkable phenomenon. The thick coagulum of sound
lasts almost a full minute. The music is conducted in four-beat measures, but there is no
sense of tempo or rhythm. Only gradually does the broad cluster gradually begin to change,
steadily decreasing in its breadth. The eighteen horns and wind instruments sounding a
pianissimo pitch cluster at the centre of the string pitch range begin gradually fading, first the
flutes dropping away and then the other instruments dissipating, adding the barest of
fluctuation to what is otherwise a continuing stasis. Even when there is only a low string
cluster remaining, still there are no distinguishing features; the listener hears only the whole.
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Ligeti characterised the texture as micropolyphonic, a complex system constituted of
simultaneous atomic lines. In this case, the cloud is comprised of specific pitches, and it is
these pitches that are the key to changing the clouds. And at last there is movement. The
composer sets out to control the fluctuating timbres of an intricate micro-polyphonic web by
means of every part being individually shaped, and whereby it is the aggregate of these
distinct parts that forms the shape and space of clusters and that enables them to slide up
and down chromatically.
The music continues now with undulating cloud formations, underpinned by movement
among the parts, by the detailed precision and interlinked interactions of a hundred clocks
and more. The music is no longer static. Individual clouds fade in and out by way of
fluctuations of concentration and weight. The music that is the clouds as a whole orientates
upon evolving timbres formed of shifting and assimilating tone clusters. Inner details underlie
effects of growth and decay such that textures change subtlety, or are juxtaposed abruptly
and suddenly cut off.
Clocks, clouds, concentration, weight … Ligeti had always discussed his music in terms of
metaphor, and the practise has continued among music critics and theorists devoted to
examining his work. Marina Lobanova wrote,
"The articulatory, timbral range of Atmosphères produce not only generalised, spatial
associations, but also those of a concrete, sensory nature. Such devices can be
compared to the placing together of pure and mixed colours, the alteration of colour
and light saturation and the effects of glazing. The visual becomes intermingled with
the tactile, with blocks of sound colour being distinguished in terms of features such
as mass or density." (Lobanova 2002, 81)
But the use of metaphor and sometimes of figurative or decorative language to describe the
clouds did not contradict the precision of their interactions with the correlative clouds. Ligeti
continued to prefer a structural approach to handling those ‘blocks of sound colour’, and
eventually he settled on outlining the basic design of the clouds pictorially. Ligeti drew
sketches, grids and matrices to plan the overall geometric shape of the music. He explained
the role of graphic design in his compositional process in discussion with Adrian Jack. After
visualising a piece of music and settling upon a main purpose,
"The next step is always to have a drawing — no notes. I am never writing directly
scores. They are very similar to what is called graphic notation." (Jack 1974)
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Speaking with Stephen Satory, Ligeti again emphasised the visual aspects of this design of
sonic events.
"Optical associations like envelopes are constantly in front of me when I compose. I
always think of spatial forms as units, visual or tangible units. From this standpoint
my acoustical conception always has a synaesthetic side. I concern myself with
colours, forms, continuities. And I always put them into a spatial model, like an object
in space. " (Satory 1990, 107-8)

Figure 3.2b: Atmosphères planning diagrammatic for sections E and F (measures 30-39)
representing pitch register, instrumentation and sound-cluster shape.
György Ligeti Collection, Paul Sacher Foundation
Figure 3.2b shows one such planning diagrammatic used to define the space in sections E
and F of Atmosphères. The outer bounds of the pitch clusters are governed by predetermined planning and structural rules, leaving the inner spaces of the clusters, the inner
pitches, as contingent. After all, it need never have happened, none of it, the Holocaust, all
of it. Ligeti described the clouds as permeable, in the sense that the fill of the space, its
density and timbral qualities, are non-prescribed; the composer is free now to create timbre
and colour inside the shapes in an entirely intuitive manner, using the orchestral tools
available. There is a free choice of intervals in any cloud, and it is this parameter in particular
that acts as a substitute in the music for the reduced role of melody, rhythm and harmony.
Indeed, at this early stage of his compositional career, Ligeti was opposed to any reliance
upon traditional music parameters at all. After all he had just escaped a regime of despotism
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that claimed melody and harmony as its own. The burden of the past was at this stage too
proximate to confront with irony and satire. In the interview with Jack, he said,
"At the time of Apparitions, Atmosphères and the Requiem, I was more concerned
with this thick polyphony which destroyed harmony and rhythm." (Jack 1974)
For now, a destruction of the past, and, accordingly, the unceasing change within the
unfolding space can continually pass through transient states that are equally contingent,
that are unique and unrepeatable. This contrasts with the technique of non-permeable
music, for instance that of Palestrina, whereby the inner polyphony must satisfy a restricted
choice of intervals to conform to the tonal syntax. Ligeti’s space has clear structure and
direction, but within those defined spaces there is timbral and colour, and the realm of
sensory expression.
The vastness of the universe all about, and these new atmospheres in particular, offer a new
beginning, and, accordingly, in the score, as the music moves forward, the spaces continue
to fluctuate in terms of the qualitative sounds. Ligeti uses the orchestra to create subtle
variations of timbre. Jonathan Bernard was focused upon the orchestrational technique
involved in this when he wrote,
“As in measures 1-8, the winds in measures 18-22 die away by stages and sound as
though they have been absorbed into the strings.” (Bernard 1987, 217)
Yes, the sound is absorbed, and the music is replete with such clock-events intended to
affect the shifting clouds. Nevertheless this was pre-Popper, and Ligeti was still describing
the space as thick polyphony rather than clouds, or in terms of other metaphorical images.
Jennifer Iverson said that Ligeti was often keen on using the metaphor of organic growth to
describe his music, of music structure that is a great tree with roots that sprout upwards and
then plunge into the earth. (Iverson 2009, 48)
“The energy of the root is expressed in the development and growth of the branches.
The parts owe their existence to the generative process of growth and likewise
contribute their energy to the vitality of the whole tree.” (Iverson 2009, 53)
Intuitively, Ligeti sensed a natural world characterised by purposiveness, and by his own will
to understand and thereafter to model it in his music. These shapes, these musical
expressions, were nothing if not his own thoughts.
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3.3

Of Electronic Innovation and a Heritage of Structure

There are other important aspects to both the design of space and the timbral quality of
sound within that space in Ligeti’s music that should be considered. His sound-world looks
not only to clouds of gnats, and the vitality of trees, and to nature as a whole. Ligeti was also
receptive and sympathetic to the ideas of some early twentieth century composers. The
music of Bela Bartok for instance, with whom he shared his Hungarian heritage, was of
particular interest to the younger composer, as will become evident in due course.
Ligeti was also immersed in the Darmstadt avant-garde scene, as mentioned previously, and
its orientation upon electronic music. Ligeti’s fascination with the sound effects associable
with analogue sound synthesis remained strong, even after he had re-oriented himself upon
orchestral and acoustic instruments, and human voices. Accordingly, at section F in
Atmosphères, from measure 34, following the upward movement of clouds as depicted in the
graphic in figure 3.2b, suddenly there is an event far more dramatic than any picture can tell.

Figure 3.3a: The plunge from the highest extreme of register to the lowest at section G
Figure 3.3a hardly does the moment justice. The upper winds and strings cluster is subject
to a momentous crescendo. It rises in pitch to an apex of screeching ffff dissonance.
Dramatically the music then plunges four octaves to the lowest pitches of the contrabass, an
earthquake of sound, ffff. This music sounds like a reproduction of an electronic effect, a
loud one, a breathtakingly powerful one. The orientation of sound around the overall
direction of shapes and boundaries and many of the timbral spaces inside Ligeti’s clouds
seem to be reproductions of additive synthesis and other specific electronic compositional
techniques and devices, and none more so than this. Iverson saw the same analogy when
he wrote,
“Atmosphères is an acoustic re-presentation of the Darmstadt avant-garde’s
collective understanding of electronic music.” (Iverson 2009, 80)
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And then there was the aforementioned influence of Bartok, whose palindromes and other
symmetrical figures were censured by the pro-classical melody and harmony regime in
Hungary yet greatly admired at Darmstadt, and, to quote the prototypal example, whose
Sonata for Two Pianos and Percussion begins its sonata form recapitulation in the 274th
measure out of 443 (1 : 0.618 ↔ 1.618 : 1), representing the Golden Ratio.

Figure 3.3b: The Golden Section whereby the ratio of α to β
is equivalent to the ratio of α-plus-β to α
In Atmosphères, Ligeti uses the same structure, but in retrograde form. The constant clouds
up to measure 34 and the beginning of the ascent is the temporal space β, while the timespace of α is still to come; the relation of the whole to that which is still to come is the Golden
Ratio.
There is another important component of structural design in Atmosphères, of clocks
become architectural modelling, at the exact midpoint of the piece, which reveals the
composer’s approach to time-piece design. Ligeti was not only interested in innovative
approaches to establishing form, those associated with avant-garde electronic music and
with Bartok's fascination with natural structures, but also with pre-modern devices, including
the use of canon. He subjects a simple sequence of pitches to a monotone canon, which in
turn causes a thick pitch cluster. In this case, the clock is designed to both determine and to
regulate the cloud. It begins at section H, with a web of micropolyphony in the string section,
a polyphonic weave comprising twenty-eight violins playing the same sequence of pitches,
but each with its own respective rhythm pattern, inverted in the twenty viola and violoncello
parts.
Figure 3.3c shows the pitch-sequences used in the respective strings from section H, but it
doesn’t reveal the detail of how individual instruments begin at different notes of the pitch
sequence. Using the second violins shown on the second line of the figure as an example,
the first instrument starts on pitch 1, the G♮5, the second and third instruments on pitch 2, the
F♮5, the fourth instrument on pitch 3, and so forth. As a consequence, the entire set of twelve
pitches of the sequence are immediately sounded simultaneously, even from the beginning
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of the section. It is constructed as a set of monotone canons, but the sound cluster resulting
is just as dense as the introduction.

Figure 3.3c: The pitch-sequences in the strings from section H
and extending from measures 44-53
Thereafter, as the music progresses, the rhythm, the rate of movement through the pitch
sequence, is different for each individual instrument, using patterns that are entirely intuitive
rather than pre-determined. The composer who is the determining agent, driven by
purposiveness, listens to the overall cloud and then determines the clocks accordingly. The
result is a cluster of pitches that maintains mostly the same elements, but that comprises of
individual voices oriented upon different elements, in the case of the upper strings a steady
descent through the sequence, reducing it in size, and in the lower strings a steady ascent,
enlarging the size. Once again, the audience cannot track the clustering of gnats, or the
seemingly random flight of any one particular gnat, even if it is of sufficient size to be
audible. But Ligeti can! He is the composer, and he is the point of interaction; he is the
controlling force, of the clocks shaping the clouds, and vice versa.
And the result is the beauty, the sublimity. All instruments are marked pppp, without
crescendo or diminuendo. The staggered entrances and exits associated with the canons
are used to weave the individual voices of the instruments into complex relationships. These
voices become entangled with each other to the degree they are imperceptible as individual
entities. The multiple overlays mean the music is heard only as a cloud of sound. Sufficient
density causes the opacity of material, and never does the movement between pitches act in
a capricious or erratic manner. It is always coherent by way of comprehensible domains or
possibility, and of conceivability. It is always tractable and yielding, the malleability of a soft
cloud with inner movement; beautiful, yet deadly serious.
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4

Lontano

4.1

Timbre and Colour

Lontano, written in 1967, is another of Ligeti’s works preceding Clocks and Clouds, in this
case scored for standard size orchestra but without pitched and non-pitched percussion
instruments. The title can be translated from Italian as: far away, as if from a distance. Thus
if the music is a world of clouds, then these are distant and ambiguous clouds. There are no
clear and obvious borderlines, no sharp delineations anywhere. There is no pulsing rhythm,
only the sustained pitches merging into and out of one another. Steinitz describes it as a …
"slowly evolving timbral and harmonic transformation heard through polychromatic
mists of sound." (Steinitz 2003, 53)
As in Atmosphères, there are no themes, rhythms or melody; there is only a sense of
floating. Lontano is a work of continuous texture, with timbre superseding other traditional
music parameters such as tone and harmony. Ligeti’s written instructions prefacing the score
indicate that ‘the music must flow smoothly, and accents (with a very few, precisely indicated
exceptions) are foreign to the piece.’
Steinitz continued that the music is …
"Venturing even further into the mysterious reaches of musical space and exploring
again a sense of infinite remoteness. […] Its huge resonances become an
intoxicating vision." (Steinitz 2003, 152-3)
Steinitz was not the only writer to describe the music with such figurative language. He
quoted Ligeti in conversation1 making equally florid illustrations.
"...there is a single directed beam, I am expressing all this by the association of
images. At the moment when the high D sharp is there, forming the concentrated
'pencil' of the musical beam, suddenly there yawns an abyss, a huge distancing, a
hole piercing through the music. It is a moment that has irresistible association for me
with the wonderful painting by Altdorfer. The Battle of Alexander in the Alte

1

Quoted from Ligeti in Conversation. Eulenberg 1983, 92-3.
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Pinakothek in Munich, in which the clouds - these blue clouds - part and behind them
is a beam of golden sunlight shining through." (Steinitz 2003, 155)

Figure 4.1a: Albrecht Altdorfer (1480–1538): The Battle of Alexander at Issus, 1529.
Image: public domain
In this case, Ligeti is making metaphorical analogies between the music and a sixteenth
century landscape painting comprising thousands of soldiers immersed in a large number of
spears and lances in the foreground and an ominous sky of tumultuous clouds and setting
sun behind the mountains in the background. The soldiers, the one army suited in heavy
armour and the other riding naked on horseback, are the individual clocks of the battle, and

24

Of Clocks and Clouds, Of Coherence and Conceivability: Part 1

the light spilling down from the sky above is the momentous context that is the realm of
heaven and presumably some omnipotent God therein.
As outlined already, commentators such as Lobanova have argued that one of the key
metaphors that influenced Ligeti as a result of his association with the Darmstadt school was
that of colour. Some have argued this represents a form of synaesthesia, the sound
involuntarily evoking experiences of colour or shape or movement in addition to standard
auditory sensations. Nevertheless most writers have used the link metaphorically, including
Ligeti himself. Jonathan Bernard quoted him as saying the following:
"The involuntary translation of optical and tactile impressions into acoustic ones
occurs to me very often; I almost always associate sounds with colour, form and
consistency, and vice versa: form, colour and material quality with every acoustic
sensation." (Bernard 1987, 210)
The practise of identifying music timbre metaphorically in terms of colour has a fine heritage,
reaching back to the beginning of the twentieth century and to the Vienna School. The notion
of a sound-colour melody, the Klangfarbenmelodie, was first outlined by Arnold Schönberg in
the very last paragraphs of his magnum epic, the Theory of Harmony, the Harmonielehre
(Schonberg 1911, 421-2) as a kind of visionary utopia; it offers the possibility of creating new
music of wonder and blissful joy. The characteristics of melody, the shape and the
coherence associated with any succession of musical tones, the efficacy these constituents
would be carried by alternative musical parameters such as tone colours. A single pitch
could be a melody by way of variations in its timbre, duration or intensity.
Schönberg argued that the shift away from melody would not be a renunciation of
expression. The timbre would itself carry the expressive power of music. He argued that
sequences of timbral succession could possess a coherency of form that enabled it to act as
the main parameter in the music.
“If it possible to create patterns out of tone colours that are differentiated according to
pitch, patterns we call ‘melodies’, progressions, whose coherence evokes an effect
analogous to thought processes, then it must also be possible to make such
progressions out of the tone colours of the other dimensions, out of which we call
simply ‘tone colour’, progressions whose relations with one another work with a kind
of logic entirely equivalent to that logic which satisfies us in the melody of pitches.
That has the appearance of a futuristic fantasy and is probably just that. But it is one
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which, I firmly believe, will be realized. I firmly believe it is capable of heightening in
an unprecedented manner the sensory, intellectual, and spiritual pleasures offered by
art. I firmly believe that it will bring us closer to the illusory stuff of our dreams; that it
will expand our relationships to that which seems to us today inanimate as we give
life from our life to that which is temporarily dead for us, but dead only by virtue of the
slight connection we have with it. Tone-colour melodies! How acute the senses that
would be able to perceive them! How high the development of spirit that could find
pleasure in such subtle things! In such a domain, who dares ask for theory!”
(Schönberg 1911, 421-2)
Darmstadt composers had picked up on Schönberg’s excitement about the possibilities of
the colour-sound, although they came to identify the early realisations of the technique not
with Schönberg but with his student Anton Webern. Even before he moved away from
Hungary, Ligeti had encountered and analysed Webern’s music, not only the twelve-tone
works but also the earlier atonal music, written prior to the First World War at the same time
as Schönberg’s theoretical work.

Figure 4.1b: Webern’s Fünf Orchesterstücke Op. 10 no. 1
Ligeti had characterised Webern’s Fünf Orchesterstücke Op. 10 to determine how timbral
details contributed to the structuring of other music parameters, including that of motif.
(Iverson p157) Figure 4.1b shows how the last two measures of the first piece end with a
gesture that is a single motif, a four-note repetition of F4, but whereby each note has a
different timbre, played respectively by the flute, muted trumpet and celeste. It is a single
pitch, yet still a motif constituting both structure and expression, and more. It is a unity of
form and content, of craft and spirit. It is, by way of the interface between elements, the
interaction of clocks and clouds.
4.2

Monotone Canon and the Divergence Function

The music score of Lontano is a single twelve-minute movement comprised of three sectors,
each built upon a single clock, a particular pitch-sequence that is in turn treated to monotone
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canonic entries underpinning the fluctuating pitch clusters, the clouds. There are also two
transitional episodes comprised of more static materials separating the sections.
The pitch sequence of the first section begins with an A♭ in the first flute and a solo
violoncello, a single pitch sustained for the first six measures. As with Atmosphères, the
intermediate sound landscape is sustained in stasis, yet there is movement in the inactivity.
Still the single pitch continues yet the character of the music becomes increasingly vivid and
energetic. Marked Sostenuto Espressivo, there are textural changes by way of the
crescendo and diminuendos as the sequence is treated to the staggered canonic entrances
of a further ten wind instruments.

Figure 4.2a: The pitch sequences treated to canon in the opening sector
Eventually, at the pick-up to measure 7, the first flute introduces the second pitch of the
sequence, a G♮, as shown in figure 4.2a, joined by a viola harmonic, even as the subsequent
canonic entries continue to sound the A♭, creating a semitone interval and the beginnings of
an expanding cluster of pitches. In the following measures, the progression continues and
the succeeding pitches in the sequence are introduced, B♭ and A♮. This amounts to the
BACH motif, as used in the concluding fugue of J. S. Bach’s very own The Art of Fugue. But
in this case it is far more. The pitch sequence is of a determinate clock, and the cumulative
effects is of an indeterminate cloud, and together they are a seed of generation, the starting
point of a displacement function moving gradually both upwards and downwards from the
central A♭.
The identity of the motif and of the pitch sequence in general is enveloped by the
homogeneous character of the unfolding conglomerate. The rhythmic variations, in the
intuitive hands of the composer, ensure the canons never become melodic entities in their
own right but instead weave around a small number of available pitches and thus contribute
to the sound mass. The monotone canon is the cause of this, but the consequence is the
separating pitch boundaries that define the cluster extremities and that create the wedge
shape. It is a divergence design involving a directional relationship between two trends; the
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notion of pitch has become a new form of clock, a separation function determining the shape
of the cloud, and, subsequently, it has become the defining measure of the cloud itself.
Though not all of the orchestral instruments are involved in realising the harmonic functions
determined by the pitch sequence. Some are oriented once more upon figurative colour;
they act as if paint brushes adding additional pigments to the whole. They act to sustain
individual pitches of the pitch sequence, those that might be lost by the same, ensuring the
pitch does not disappear or that it receives sufficient emphasis within the overall textures.
For example, the G♮ sustained in the violas, and then by a solo violin from section A, acts to
emphasise the lower boundary of the pitch cluster as a means of preparing the texture for
the contrabass harmonics at section A.

Figure 4.2b: The four contrabass expand the boundaries of the pitch cluster to F ♯ and B♮
Figure 4.2b shows the entry of the four contrabass at section A, their harmonics outlining an
F♯4 and B♮4, which act as a further divergence of the pitch boundaries, encompassing the full
pitch cluster within it.
Then, in the pick-up to section B, a further pitch-sequence is introduced, as shown in figure
4.2a. Tremolo strings doubled with flutes outline a double major second and major third
interval. Previously no tone stood out above the cluster, but now there is an emphasis on a
whole tone scale, including the augmented fourth between the E ♮ and the B♭ previously
included as the first pitch sequence.
Ligeti described his technique of establishing the boundaries of pitch-clusters.
"Then comes the next step: fixing the lowest and the highest. Oh, it's more or less
arbitrary — not arbitrary, but it's in proportion with other [pitch limits]. For instance, if
you take this lowest point and highest point and other points, pitches or intervals in
the piece, the overall form is like a skeleton, which is very defined. It's not told if this
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has to be a central note which is C and the other has to be E ♭. At first it’s only in this
region, but then I fix it exactly. Take a piece like Lontano. It begins with an A♭, and
after a time everything is on many octaves of C♮. So important for me was the major
3rd, which is dominating in all this piece." (Jack 1974)
Ligeti didn’t say on this occasion where his valuing of the major third interval came from, but
its prevalence soon becomes apparent in the music. At section C (measure 19), the second
motif is repeated with a motif in the strings and wind, but now the major third interval
emerges as a component of diatonic consonance in the context of the overall cluster: B ♮, C♯,
D♯, G♯. Certain individual pitches and intervals, while immersed in pitch clusters, have been
prominent from the very beginning, not least the A♭ become a G♯, and not least the major
third interval, but now the emphasis in greater. The whole tone steps are coupled with the
perfect fourths taken from the divergence function that converted the BACH figure into the
pitches of the contrabass entries, now become a G♯ and C♯. This secondary pitch-sequence
stands out of the texture and reveals itself as a quasi-Bartok folk music figure featuring both
the major third and the frame of the perfect fourth.

Figure 4.2c: The secondary pitch sequence of the opening sector introduced at section C
Just as Atmosphères coupled innovative technique with references to previous features of
music heritage, including the idiosyncrasies of Bartok's approach to both form and harmony,
so Lontano does the same. In this case, the music goes so far as to acknowledge the
referencing. Just as Bach’s use of pitch-sequences looked to imported figures, whereby his
chordal melodies would have been considered cantus firmus, so Ligeti’s innovative approach
looks in the same way to imported ideas and directives from beyond the realm of the music.
The music is not merely of itself; it hears its surroundings. The context is very different, but
the orientation upon contextual setting is strong. And in this case, always the pitches and the
intervals between them, including the emphasis upon a whole tone scale, are immersed in a
landscape of sound. Steinitz commented,
"Cloudiness and ambiguity characterise the whole piece. It is as if, from out of a huge
expanse, objects almost solidify, fuzziness comes nearly into focus - but never
completely." (Steinitz 159)
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The music establishes rationality despite the opaque circumstances. It hears its
surroundings, it hears itself, and it responds accordingly. There are frequent occasions when
the pitch intervals and the harmony associated with them arise not as a mere prescription of
the canonic line but out of the cloudiness that is itself as a consequence of specific
techniques. There are delays in the sequencing and repetitions of segments of the canon,
which is not determined by any clock mechanism beyond the composer’s control. It is a free
agent unto itself, hearing both its surroundings and itself, enabling the music to dwell upon a
particular pitch collection if desired, allowing the sonic mists to clear and reveal
distinguishable chord shapes, the whole tone scale, the Bartok figure, and thereafter
encouraging the clouds to envelop them once more.
"Ultimately, mass complexity in Lontano does not entirely consume the contrapuntal
movement nor does the mass ever become totally homogeneous. Instead, interaction
of canonic activity perceived at a number of levels produces a contextual hierarchy
within the mass. The structural integrity of the whole is perceivable in terms of the
activity of continuously shifting concentration between background and foreground:
that is, between a complex totality and locally projected pitches." (Reiprich 1978,
179-80)
As regards those locally projected pitches, at section D, while the violins introduce a variant
of the primary pitch sequence, again treated to monotone canon, the contrabass harmonics
outline a C♯ natural minor scale (Aeolian mode), with a clarinet C♯5 at centre of cluster,
derived from the Bartok figure. The music comments upon it's micropolyphony with further
homophony.

Figure 4.2d: The violin pitch-sequence above a C♯ minor chord
The texture is varied through intricate and imaginative orchestration and instrumental
techniques. There are bowing changes and tremolos, and crescendos and diminuendos, as
well as doubling changes, which together add to the colouration and density, and which
together create slow textural transformations and new composite colour and pitch. Until
finally, at section E, the first sector ends, as it began, with a unison, the violin pitch-sequence
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reaching the C♮. This is emphasised in the texture by tremolo strings, by long sustained
notes, and the high piccolo C♮7. It acts as if a magnet, a source of attraction, and calls all
else to resolve at the same pitch, a major third above the starting point of A ♭, once again
derived of the Bartok figure.
4.3

Behind the Curtain

The first sector ends when all the instruments sounding the octaves C ♮ abruptly stop and
there is a sudden plunge to a low D♭1 in the solo tuba. This is the same plunge-effect that
occurred in the reproduction of electronic effect in Atmosphères. It is a breath-taking fall, but
there is a clarity of signification. It is also as if a curtain is pulled away to reveal the inferred
deduction, the obvious consequence of all that has come before.
What remains at section F (measure 41) is a mere legacy feature, a remnant of the high C ♮7
harmonic in the violin, which now expands into a distant whistling effect, coupled with the low
register cluster shown in figure 4.3, played at first by the tuba and then joined by other low
register instruments, the contrabassoon and four contrabass. Between the two extremes
there is a gaping hole, akin to a vacuum, as if an absence. The listener has not yet
established the inferred deduction. It is as if the music has listened in upon itself and found
that self, beyond the curtain, to be hidden, to be unintelligible.
It was the question of what might be revealed by the huge chasm, revealed by the shift in
textures, that eventually caused Ligeti to turn to the ideas of Popper. But for now this is
Bartok subject to electronic effects, even if a hollow version of what might be conceivable.
These are clusters of sound at register extremes with indecipherable pitches, and leave it at
that.
At section G, there is a momentary gesture in the contrabass, a tremolo crescendo, which
positions something on the stage revealed by the drawn curtain. The gaping hole is at last
filled with an external referent, with the mid-register brass cadence shown in figure 4.3. The
passage outlines another tritone, on this occasion comprised of three major second intervals
(F, E♭, D♭, C♭), and then, as a means to introduce the second sector, the second exploration
of these distant galaxies, of the infinite space that is barely conceivable, then the cadence
resolves at section H (measure 56) by sliding down a semitone to another tritone, this time
an augmented fourth of E♮ and B♭.
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Figure 4.3: The gaping hole of the transition soundscape is filled with a tritone
resolving to another augmented fourth interval
After an expanding wedge, also with its consonant components and its long pedal bass on
A♮ extending through sections J to P, the central section is once again characterised by the
fluctuating clouds. Thereafter, following from the augmented fourth interval, further behind
the curtain, there is ‘harmonic crystallisation’, the gradual metamorphosis of intervallic
constellations by means of further micropolyphonic movement.
Ligeti said in interview with Stephen Satory,
"I was no longer satisfied with harmonic and rhythmic neutrality. It is not the case,
however, that I became opposed to it. I employed it in Atmosphères and in the
Requiem, and in other pieces, for example in Volumina. And then I began to look for
a new kind of harmonic system." (Satory 1990, 108)
Subsequently, harmonic formations emerge from the overall soundscape and then merge
into others. Within one harmonic constellation another appears, clouding the first, and so
forth. Once again, the music serves not only the monotone canon. The orchestration is used
to exaggerate particular intervallic relations and harmonies. Polyphonic movement involving
particular pitch content causes a surfacing of focal points, including the continued emphasis
on projecting consonant sonorities above the background mass of sound, and including
something other too, something else behind the curtain that, by way of all the trial-and-error
elimination, still hasn't been made intelligible.
4.4

Pitch Sequence and the Parody Mass

The third sector employs the same technique as the previous two, of pitch-sequence treated
to monotone canon to achieve cluster effects. Each pitch is sustained by the canon and,
given the close proximity of the pitches in the sequence to each other, a thick cluster results.
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Figure 4.4a shows the tritone pitch-sequence used at section X in lower register instruments,
and which is then transposed a perfect fourth higher and inverted for use from section Y in
higher register instruments.

Figure 4.4a: the cantus firmus at section X and the inverse at section Y
The musical exploration has become a function of the baroque contrapuntal and the
Darmstadt avant-garde. It is a combination of the cantus firmus of a Bach chorale with
Songs of the Youths - Gesang der Jünglinge - white noise electronics. But still it is the
composer's agency above all else guiding the interactions. There is voice, akin to that of a
young child, emerging into the coherent foreground from out of the ambiguous distance.
Bernard tried to understand the contradictions underpinning this. He argued Lontano is
"a deliberate attempt on the composer's part to exert more control than previously
over the spectrum of relative clarity (transparency) to relative opacity of texture."
(Bernard 1987, 222)
Bernard argued further,
"Ligeti's problem could be summarized in the following question: How does one
arrive at a compositional practice that satisfies the intellect as well as the ear? The
worst excesses of the serialist era indulged the former at the expense of the latter,
but particularly for those who shunned the serialist path, after learning what it led to,
the experience of serialism made it effectively impossible to devise alternatives in
which conscious method did not play a prominent role. Ligeti has said that when he
composes he always begins by imagining the way he wants a piece to sound, in
great detail, from beginning to end; then he figures out how to produce that sound."
(Bernard 1987, 233)
This paper is arguing there is something else behind these curtains, this lack of knowledge,
this sense of the inconceivable and unintelligible. The pitch-sequence of the third sector is
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remarkable because it is not merely a pitch sequence at all. Out of nothing, from the furthest
distance, this is a reworking of the motet used in Ligeti’s previous piece for choir Lux
Aeterna, which in turn came out of the Requiem, which in turn came from Holocaust. The
absence was entirely intelligible after all.
The semantics of the music is difficult, yet it is made entirely coherent. It is a Semantic
Rationalism. Death becomes life, but not just as a rebirth; in this case it is a re-usage.
According to Steinitz, it is an embedding the original in new material “in the manner of a
sixteenth century parody mass." (Steinitz 152) The sixteenth century church, conservative in
its response to the Reformation, banned anything remotely profane or secular from church
music. Palestrina’s music could only be considered sacred if it borrowed its polyphonic
fragments exclusively from untainted sources, from other sacred music, from motets and so
forth. The parody in this case refers to the use of imitation, not to any implication of humour.
Medievalists did not infuse their solemn religious endeavours and responsibilities with
humour or irony. Nevertheless, the curtain has been drawn and it is gradually revealing
further levels of reference, of rational insight.

Figure 4.4b: Lux Aeterna voices 1 and 2 (measures 3 – 8)
It is worth exploring further the extent to which Lontano and Lux Aeterna are ‘sister’ pieces.
The pitch sequence treated to canon which underpins the first section of Lontano, beginning
with the BACH motif, as shown previously in figure 4.2a, is almost identical to that of the first
section of Lux Aeterna, shown in figure 4.4b.
This is Ligeti's Lux Aeterna Paradox transferred to Lontano. The phenomenon can be traced
back to Atmosphères, but it is made explicit here. It is polyphony is that written, but it is
harmony that is heard. It is the clocks that are the propositional, that keep time, but it is the
clouds that are predicated, that act to quantify that time.
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All sixteen voices begin with the same pitch sequence, acting as the cantus firmus, but each
has its own momentum of progression, its own rhythm, the first soprano entries Restricted to
triplets, and the second soprano to quintuplets. It is as if the music is mimicking the trial-anderror exploration of an empirical investigation. Just as those Apollo astronauts sought to
reach beyond the stars, and just as Schonberg sought new forms of expression in the
possibilities offered by Klangfarbenmelodie, so Ligeti also searches for all of those intelligible
predications beyond the curtain.
Steinitz offered his own interpretation. He argued that both Lux Aeterna and Lontano …
"are visions of light, the perpetual light of the Saints, the piercing sunlight of
Altdorfer." (Steinitz 158)
Was Steinitz suggesting Ligeti was enthralled by the notion of God, or some secular version
of the same? Or was it something else. If the clouds in Lontano seek the categorical
significations of Lux Aeterna, and in turn of the Requiem mass, then there is something
further lurking in the music, perhaps something buried in circumstances whereby the ideas
of Karl Popper might soon unearth some new insight into the nature of insight itself, and thus
contribute to Ligeti’s thinking about the clocks and the clouds.
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5

An Interaction of Determinism and Indeterminism

5.1

A Daydream of Omniscience

Like Ligeti, Karl Popper was originally of Jewish descent, raised in a non-devout family, and
a convert to Christianity. Again like Ligeti, he then became a refugee-of-sorts, except that he
fled from Vienna before the Second World War and thereafter established British citizenship,
in comparison to Ligeti who fled to Vienna after the war and established Austrian citizenship.
Popper was appointed Professor of Logic and Scientific Method at the London School of
Economics in 1949 and remained there for twenty years, including the period occupied with
developing the ‘clouds and clocks’ narrative.

Figure 5.1: Karl Raimund Popper, 1965. Picture: Wiener Stadt- und Landesarchiv
In his paper devoted to the subject (Popper 1972), Popper argued against an explanation of
the world in terms of clocks only, in terms of fundamental mechanisms and the associated
principles of a thoroughgoing determinism. He refuted notions of compatibilism whereby
determinism and choice are considered as consistent with one another, and argued that the
notion of a world driven only by clocks acts to refute the capacity for free will. Popper argued
that the simple assertion, all clouds are clocks, which amounts to the principle of physical
determinism with its closed system of cause and effect, refutes human agency and the
possibility for the exercise of choice. It removes all efficacy from human motivation and
action. He concluded that, as a principle set alone, determinism is false.
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Popper believed it amounted to a major failing of the entire scientific community that so
much of mainstream science since the Newtonian revolution had continued to make the
assertion that it is clocks that characterize the fundamental causal processes constituting the
universe. Over and over, science had pronounced the conviction that all clouds are clocks;
even the cloudiest of clouds are in fact fundamentally clocks. Mainstream science had
asserted that Newton's theory was sufficient justification to prove that those thinkers who
had suspected that the planets were in fact perfect clocks had been right all along. Indeed,
orbital movements had turned out to be precisely predictable with the help of Newton's
theory; they were entirely predictable in all the details which had previously baffled
astronomers by their apparent irregularity. (Popper 1972, 211) Popper wrote that, according
to this narrative, there are other implications to be considered.
“Everything that happens in such a world is physically predetermined, including all
our movements and therefore all our actions. Thus all our thoughts, feelings, and
efforts can have no practical influence upon what happens in the physical world: they
are, if not mere illusions, at best superfluous by-products ('epiphenomena') of
physical events.” (Popper 1972, 217)
If physical determinism is true, then it has always been the case that Popper would flee
Vienna, and convert to Lutheranism, and eventually move to London. But of course, such a
claim is not only unintuitive, it is ludicrous.
“Physical determinism, we might say in retrospect, was a daydream of omniscience
which seemed to become more real with every advance in physics until it became an
apparently inescapable nightmare. […] I have called physical determinism a
nightmare. It is a nightmare because it asserts that the whole world with everything in
it is a huge automaton, and that we are nothing but little cogwheels, or at best subautomata, within it. It thus destroys, in particular, the idea of creativity.” (Popper
1972, 222)
Popper then brought his own capacity for creativity into play. He sought to analyse the
determinist narrative and reveal its absurdity by way of philosophical logic. He argued the
position becomes untenable when the position is given reflexivity, when the notion of
determinism is applied to itself.
“Physical determinism is a theory which, if it is true, is not arguable, since it must
explain all our reactions, including what appear to us as beliefs based on arguments,
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as due to purely physical conditions. Purely physical conditions, including our
physical environment, make us say or accept whatever we say or accept; and a welltrained physicist who does not know any French, and who has never heard of
determinism, would be able to predict what a French determinist would say in a
French discussion on determinism; and of course also what his indeterminist
opponent would say. But this means that if we believe that we have accepted a
theory like determinism because we were swayed by the logical force of certain
arguments, then we are deceiving ourselves, according to physical determinism; or
more precisely, we are in a physical condition which determines us to deceive
ourselves.” (Popper 1972, 224)
Popper was arguing that it is nonsensical to assert that the world is determined such that the
world is determined. To express this more formally:
Dw ↔ D(Dw)

'Determinism regulates the world' is equivalent to 'Determinism
regulates that determinism regulates the world'

If this is the case, then it would be not be possible to know it is the case because the
knowledge would be merely pre-determined. Formally, using knowledge, or epistemic terms,
this would be expressed as follows:
KDw ↔ KD(KDw)

'Determinism is known to regulate the world' is equivalent to
'Determinism is known to regulate that determinism is known to
regulate the world'

In either case, there is an infinite regress that is highly unintuitive, if not ridiculous. Although
actually, Popper's point was that of an empirical scientist. The human subject should know
that something has causal impact upon the world as a consequence of some observation of
that world, not in terms of an external regulatory condition. Any hypothesis should be
empirically accessible to a neutral adjudicator as regards its correspondence with the
relevant truths. If the empirical access produces something that is universally or necessarily
the case, then the adjudication is not neutral. This point will be considered again in this
paper at some length.
Popper also argued that the reversal of this narrative is equally absurd. It is not possible to
defend an explanation of the world in terms of clouds only. This is because clouds alone
imply randomness and chance. Therefore indeterminism is no less absurd than its opposite.
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Iw ↔ I(Iw)

‘The world is random' is equivalent to ‘It is random that the
world is random'

Popper lamented that, when the downfall of classical physics and the rise of the new
quantum theory in the early twentieth century had finally enabled science to abandon
physical determinism, then the tables had become reversed and a new paradigm was
adopted by the mainstream that was equally problematic. Indeterminism, which up to 1927
had been equated with obscurantism, suddenly became the dominating fashion among
scientists. All of a sudden, the conventional approach became oriented upon the notion that
all clocks are clouds. (Popper 1972, 214)
Even more absurd was that post-war twentieth century opinion had eventually splintered into
two opposing factions, the exponents of random clouds as the regulatory governance set on
one side of the argument and those defending the exclusivity of mechanical clocks set on
the other side. As regards the latter, Popper found it incredulous that,
“In spite of the victory of the new quantum theory, and the conversion of so many
physicists to indeterminism, de Lamettrie's doctrine that man is a machine has today
perhaps more defenders than ever before among physicists, biologists, and
philosophers; especially in the form of the thesis that man is a computer.” (Popper
1972, 224)
Fp

All functions of computer-system processes are functions of
computer-system processes

5.2

The Interaction Model

Popper had been deeply engaged with debates concerning the nature of quantum
mechanics. He was particularly interested in implications arising from the Niels Bohr and
Werner Heisenberg Copenhagen Interpretation, of the probabilistic nature of indeterminacy,
and of the effects of human observation on the wave function.
Nevertheless he refuted arguments that the notion of quantum indeterminacy was a
sufficient explanation of human agency. Popper argued that, for instance, the processes of
radioactive decay, or the natural phenomenon akin to these processes, were not in
themselves adequate for describing human action. The principles of theoretical determinacy
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and of probabilities applied to quantum objects described in non-quantum terms were not
going to provide any meaningful explanation as regards the nature of cognitive inquiry. They
did not explicate the principle of complexity in general, and they were not going to decipher
or decode the canon wave-effects in Ligeti’s music either.
Popper asserted the need to find other explanations for the efficacy of abstract mental
concepts and their impact upon human decision-making processes, and accordingly upon
the world at large. If it is unintuitive to assert that all the tremendous physical changes
brought about every day by human activity, from the use of agricultural land to the
construction of new forms of technology, can be explained in purely physical terms, either by
a deterministic physical theory, or by the random chance associated with a stochastic theory,
then science needed to propose some alternative model.
In seeking a genuine explanation of controlled chaos, and of human efficaciousness, of a
music composer’s control over form and effect, Popper acknowledged that both the natural
and quantum realms were better described in terms of indeterminacy than the opposite.
However, he insisted upon a rejection of the notion that indeterminism is to be associated
with chance. A starting point requires that indeterminism is merely the denial of determinism;
nothing more. If it does not imply any muddled thesis about the underlining of human will or
moral responsibility, then, with these restrictions, it can be used as a first step in explaining
matters pertaining to natural selection and evolution, and to create a model outlining a case
for human agency and freedom.
Popper argued for an interaction of elements pertaining to both regularities and their
opposite, pertaining to both determinism and indeterminism. The human mind and the world
in general acted as an intermediary between the two extremes, with humanity existing
alongside the macro-physical world somewhere in the middle. Freedom is not a determinate
attribute and it is not a matter of chance. It is a blending and interfusion of both. There is
variability, and then there is the best determination, or there is certainty and then the
arbitrary.
“What we need for understanding rational human behaviour - and indeed, animal
behaviour - is something intermediate in character between perfect chance and
perfect determinism, something intermediate between perfect clouds and perfect
clocks.” (Popper 1972, 228)
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It was at this point of his argument that Popper suggested an interactive model might be best
represented metaphorically using terms able to distinguish the two forms of system
knowledge. He suggested that clocks can characterise the predictable and regular, and that
clouds can characterize the unpredictable and irregular.
Popper argued that rather than approaching the debate as regards the purposiveness of
human activity and its responsiveness to abstract concepts, including moral notions, and
including intuitive decision-making as regards orchestrational effects, rather than treating it
as an either/or alternative, between determinism and its opposite, it must be regarded as a
continuum. Accordingly, this linking of extremes can be expressed metaphorically…
“[…] with clouds on the left and clocks on the right and animals and men somewhere
in between. (Popper 1972, 229)
Clocks are complicated mechanisms but it can be established definitively how each element
of the clock operates and how changes to any one element of the system will affect the clock
as a whole. The music composer who is the clock-maker can draw an accurate blueprint of
all components and structures, and the relation between any one constituent and the next,
as Ligeti did for Atmosphères in figure 3.2b. In contrast, clouds are complex systems of
interacting elements which together create behaviour that is random and unpredictable. If
there are alterations to the system, then there can only be general predictions about the
system as a whole. And almost no predictions can be made concerning the behaviour of the
individual entities comprising the cloud.
5.3

Epistemics and the World

If, as Popper argued, the enthusiasm for physical determinism was merely indulgence in a
‘daydream of omniscience’ by the scientific community, and furthermore…
“the corresponding daydreams of the psychologists were never more than castles in
the air: they were Utopian dreams of attaining equality with physics, its mathematical
methods, and its powerful applications; and perhaps even of attaining superiority, by
moulding men and societies,” (Popper 1972, 222)
… then perhaps the wish expressed here to fully comprehend the Ligeti in the context of a
Philosophy of Science, and of Language, to make all the universe concede to music
epistemology and semantics, is also something of a daydream.
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Yet Popper’s purpose was no less visionary. He justified his refutation of determinism by
way of an examination of the mind-body problem. He sought to establish an explanation for
the influence of clock-like physical bodies and cloud-like mental states upon one another, the
world regulating epistemics, and epistemics regulating the world.
His collective volume, Objective knowledge, an evolutionary approach, published in 1972 at
roughly the same time Ligeti was considering his Clocks and Clouds, argued, separate to the
matter of theoretical determinism or its antithesis, that there exists some objective truth
which should remain firmly situated as the goal of inquiry. Popper argued for objective truth
as being constituted of three interacting worlds: 1) a domain of macro-physical matter and
micro-physical wave-particles comprising a material world, 2) a domain of consciousness
constituted of individual self-reflective minds comprising a mental and epistemic world, and
3) a Platonic-realm of accessible intelligibles, ideas, and coherent mental concepts
comprising a ‘third world’.2
When a physical phenomenon is perceived and known by a subject, this becomes an
immovable entity. It has the potential for revision, but while it exists it is an entity with
substance much as the material components of physical phenomena have substance.
Similarly, when an intelligible idea is conceived, when it is retrieved from the alternative
ontology that is the idealised domain of logic and mathematics and other Platonic concepts,
then it too has substance. Accordingly, the domain of consciousness is located in a central
position where it interacts with and yet is inseparable from both the physical and ideal
realms.
Popper argued that the attribute of interaction pertains not only to causal phenomenon but
also to the realm of existence. The inseparability of the central epistemic world of mental
objects from the ontological worlds on either side would not be feasible if the mind was akin
to a machine operating according to pre-established rules. This link between worlds requires
adaptability; the connection between them requires the mind to possess a form of animating
faculty. Thus the mental domain is a kind of singularity, a dynamic entity that mediates the
interaction linking the physical world with the domain of perceived entities and events, and
the world of logic and mathematics with the domain of modelling these entities and events.

2

See Popper 1972, chapter 4, On the Theory of the Objective Mind.
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It was this model of interaction between the mental world and that of the physical and ideal
worlds that was the key to reconciling determinism and indeterminism. It was a roundabout
approach perhaps, but after all, not such a remarkable suggestion. Popper suggested that,
in practise, clocks are always less than perfect, especially when it comes to making
deductions about physical phenomenon from non-axiomatic premises, and clouds are
always to some degree predictable, as seen by inductive generalisations pertaining to
conceptual ideals.
He pointed to the phenomenon whereby, on the one hand, the indeterminacy of the microscale quantum realm becomes the regulative determinacy of macro-scale events in the
physical world, yet, on the other hand, the mind remains indeterministic in the macro-world.
The defining factor of biological systems is not to be restricted to the complex structure of
organic molecules and physiological systems but must encompass the ability to adapt to the
environment by way of an agent’s analysing it, and making adjustments.
5.4

Plastic Control

Popper wrote in the 1959 preface to his translation of The Logic of Scientific Discovery,
"The method I have in mind is that of stating one's problem clearly and of examining
its various solutions critically. […] I equate the rational attitude and the critical
attitude." (Popper 1959, xix)
Popper warned against efforts to define a new source of control in the quantum realm.
Physics could not provide complete answers to matters of causation or ontology without also
encompassing matters of cognitive science. Any account that argued for some alternative
master-switch control would separate each individual mental act from its context. It would
still represent a decision-making mechanism that behaved in a random way. In contrast,
experience showed that mental activity and the behaviour of animals and humankind is
rational and reasoned. It employs a process of deliberation; assuming a sound mind, it is not
composed of random snap-decisions. Decisions are made after lengthy deliberation.
“They are reached by a kind of maturing process which is not well represented by the
master-switch model.” (Popper 1972, 234)
Popper argued that an explanation of the workings of the universe, and accordingly the
workings of language and of music, both in terms of respective objects contained in any
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domain and the causal links between them, must incorporate the phenomenon of human
rationality, and this in turn must encompass the capacity for freedom to act associated with
all living creatures. It must explicate how this freedom is not mere chance in the way that
genetic mutations associated with natural selection are random. Instead it is considered and
evaluative. It is an interaction between something arbitrary and something able to affect
control. Popper described this flexible efficacy as a kind of Plastic Control, something more
plasticine and adaptable than the cast-iron control of a machine.
He asserted that critical arguments represent a process of eliminating errors; they are a
means of selection. The human subject solves inquiry and Ligeti composes his music by
tentatively proposing competing solutions, and different hypotheses, and the by submitting
them to critical discussion and to empirical tests.
Popper emphasised how, setting aside psychological traits such as impulsivity, mental
deliberation comprising careful consideration, the kind of analysis suited to the investigations
of science and other academic domains, including music composition, always works by trial
and error, by way of the cautious examination of different possibilities and of rejecting those
which are not appropriate.
Popper argued that the faculty of critical argument has been developed by this method of
trial and error-elimination; it is this characteristic above all others that has had a significant
impact upon the human ability to think rationally, and thereafter to develop an open system
of interactions leading to intelligence. Freedom is problem solving, and formal logic is
accordingly the most abstracted method for expressing freedom.
Furthermore, cognitive functions associated with critical argument and freedom are
characterised by processes of coherency subject to reflexivity. Popper argued that it is the
self-reflexive faculty of mind that provides the mental realm with the capacity to evaluate its
own thoughts, including its own hypotheses about the world. It is reflection upon music by
way of listening to it, and a listening to music as a form of reflection upon the music. It is this
kind of self-reflection that guides rationality and freedom, and thereafter control.
Popper argued that the efficacy of meanings, whether the semantics of individual
expressions or the contents of complex theories, is entirely explained by the notion of Plastic
Control. He wrote,
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“We are not forced to submit ourselves to the control of our theories, for we can
discuss them critically, and we can reject them freely if we think that they fall short of
our regulative standards. So the control is far from one-sided. Not only do our
theories control us, but we can control our theories (and even our standards)”
(Popper 1972, 241)
The self-reflectivity of mind enables the application of trial and error-elimination to its own
characterisation of causality and existence, in music as well as the world at large. Thus
nothing is exempt from the inquiry. Gürol Irzik wrote,
“The idea is that because the essence of rationality lies in criticism and not in
justification, pancritical rationalism, which is a position and a practice of critical
argument, can be applied to itself rationally, without an irrational commitment to its
own principles.” (Irzik 2008, 77)
Popper was particularly interested in the notion of developed cognitive capacities. In the
context of seeking a better understanding of science methodology, he examined the role that
the mental domain associable with human consciousness plays upon thought processes and
ultimately upon behaviour. He did this by examining aspects of language that have
developed at more recent stages of the evolutionary process. The lower-level language of
prior epochs, shared by humans and non-human animals, includes the following:
a) The expressive function of language, sharing feelings or moods;
b) The signalling function of language, articulating core communicating.
In contrast, Popper asserted that higher-level language associated with reasoning and
rationality, and also with music, is attributable to the cognition of modern-day humankind but
not non-human animals. It includes the following:
a) The descriptive function of language, providing detailed accounts of observation
coupled with reflective analysis of their correspondence to the world;
b) The argumentative function, able to support critical discussion and able to justify
validity
Popper argued that the most substantive regulative idea associated with the descriptive use
of language is that of truth, as distinct from falsity, while that associated with the
argumentative use of language, in critical discussion, is validity, as distinct from invalidity.
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These are the functions at the core of the rejection of determinism. Above all else, the
definitive feature of higher-level language expressed in this way, and indeed of critical
analysis and human efficacy in general, is that cognition can encompass reflective
determinations of the truth and validity of any predicated sentence or expression.
Popper argued further that these higher levels of language and more developed attributes of
cognition do not replace the lower levels. Instead they exert Plastic Control over them. It is
control with feedback and re-adjustments where required. Popper wrote,
“The evolution of the higher functions of language which I have tried to describe may
be characterized as the evolution of new means for problem-solving, by new kinds of
trials, and by new methods of error-elimination; that is to say, new methods for
controlling the trials.” (Popper 1972, 240)
Listening to a piece of music, like joining a philosophical debate, may be emotionally
expressive, and it may articulate notions of anticipation and resolution, and even of the
qualitative aesthetic. Nevertheless, to the ear of the informed listener, these functions are
the result of, and controlled by, the music content which has a fundamentally descriptive and
argumentative nature. A perfect cadence in a Bach chorale carries a sentiment of resolve
but, in most cases, it is also the consequent of a complex and argumentative antecedent,
which in turn has metaphorical connotations to trial and error-elimination, to the interacting
clocks and clouds in the music. Thus the lower functions are controlled by the higher.

Figure 5.4: J. S. Bach, chorale cantata Ein feste Burg ist unser Gott, BWV 80.
Opening phrase of chorale concluding with a perfect cadence
Music, like linguistics, akin to thought itself, is controlled through the critical process of
rationality, through freedom and control, through what Popper termed its plasticity, through
the regulative ideas of truth and validity, or so it will be argued in this paper.
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5.5

Science, Evolution, and Society

As indicated above, Popper argued that the importance of associating both freedom and
control with human consciousness could not be underestimated. It demanded a new
theoretical paradigm able to examine questions pertaining to the interaction between the
mental and physical domains, between mind and body. Popper wrote,
“In order to solve them we need, I believe, a new theory; in fact, a new theory of
evolution, and a new model of the organism.” (Popper 1972, 232)
Accordingly, Popper applied his analysis of the central place of cognitive development, of
learning by trial and error-elimination, not only to the development of human language from
animal language, but to the entirety of evolution. He argued that the development of
ecosystems and living organisms in general, all the way to modern-day humankind, was not
to be explained exclusively in terms of biological processes. The notion of natural selection
must also involve the survival and flourishing of the fittest cognition. Accordingly, evolution is
no more a biological phenomenon than it is a development of tiered systems of Plastic
Control.
Popper argued that any ecosystem and any individual living organism can be regarded as a
system of clouds that is in turn controlled by other clouds, and which together form a tiered
system of Plastic Control. He wrote,
“The controlled subsystems make trial-and-error movements which are partly
suppressed and partly restrained by the controlling system.” (Popper 1972, 245)
Popper also applied his new theoretical paradigm to itself, as enabled by mental reflexivity.
He sought to apply the notions of trial and error-elimination to an analysis of academic
methodology. What could scientists know about their methods of knowing things? What
could music composition discover its own methods of music construction? He asserted that
the implications of freedom and Plastic Control were clear. The contingent notion of all
knowledge and the infinite bounds of inquiry inferred that it can never be possible to give a
definitive account of the world and things within it.
This was not a refutation of the objective status of an entity but of the ability of human
knowledge to encompass it. An abductive approach, defining the simplest and most likely
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conclusion associated with observations is reasonable, but any form of inductive approach,
making definitive conclusions based on generalisations, is not. Irzik wrote,
“Popper's anti-confirmationist approach to science results from his anti-inductivism.
Broadly speaking, inductivism takes induction both as a method of discovering
generalizations (or laws) on the basis of neutral observations and as a method of
justifying the former on the basis of the latter. Popper objects to both. […] Popper
endorses David Hume's negative arguments to the effect that no inductive inference
from observed facts to generalizations or to any unobserved facts can ever be
justified.” (Irzik 2008, 73)
This paper will address David Hume's ‘negative’ arguments in due course, but for the
present, this chapter will conclude by acknowledging how Popper also applied his analysis to
the social domain, to the lives of ordinary individuals. In the immediate post-war years, he
became deeply involved in the political implications of the notion of Critical Rationalism;
humankind is free and it has the right to express this freedom. He argued that taking a
critical approach to science theory and establishing the abductive best-fit conclusions is little
different to taking the equivalent approach to human activities. Accordingly, he extended the
notion of Plastic Control to social issues. He argued for an ‘open society’, whereby all
members of society would be empowered to exercise their innate will by way of free speech.
He argued for a political culture that would enable the open examination and evaluation of
moral values and associative directives in a transparent and inquiry-based manner. More of
this in chapter 17.
But already, Ligeti was impressed.
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6

A House of Clocks

6.1

Faces in the Clouds

Ligeti reversed Popper's title to Clocks and Clouds and composed his new piece in 1972-3 for
twelve-part female choir and orchestral ensemble comprised of seventeen wind instruments,
only two brass, the trumpets, pitched percussion and lower strings; no violins. The music was
commissioned by des österreichischen Rundfunk, Studio Steiermark and premiered by the ORF
Symphonieorchester Wien und Chor des ORF Wien conducted by Friedrich Cerha at the
musicprotokoll ‘73 in Graz on 15 October, 1973.
This was the context in which Ligeti set out to explore these new ideas. the issue at hand was
no longer imitating electronic sounds, or Bartok symmetries, at least not as a primary concern.
He was not going to be focussed above all else on metronome-like devices, such as those he
had used in the recent Chamber Concerto, mechanics for the sake of it, nor on the melodic
qualities of Melodien (1971), not unless it was a revisiting of old forms to probe those new faces
and spaces. Yes, the music would still be homogenous like Atmosphères and Lontano; the
semitone-step micropolyphony subject to monotone canons would create those characteristic
misty and opaque polyphonies, the timbres shifting only gradually, right up to the final fade. But
he was not going to rely upon an exclusive orientation upon timbre, upon the Klangfarben,
merely for reasons of sensory stimulant. The formalism of Schönberg and the Viennese school
was to be repudiated and abandoned. More profound matters pertaining to the very coherency
of music beckoned.
Nevertheless, the vision underpinning Ligeti's music would never be derived in isolation. In the
case of Clocks and Clouds, it has been argued the composer was impressed by the soft, limp
watches painted by Salvador Dali in his The Persistence of Memory, “the camembert of time,” in
Dali’s words.
No doubt the camembert is impressive in its own way, and clearly the allusion to fallible clocks
is readily apparent, however perhaps the likelihood of shared insight is not so great. Steinitz
wrote,
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"Ligeti's dislike of Dali's 'megalomaniac dandyism' amounts to artistic revulsion. No
connection was in his mind." (198)

Figure 6.1a: Salvador Dali: The Persistence of Memory, 1931. Picture: MoMA
This paper will not pursue the matter further, but will assert with more confidence the link
between Ligeti's piece and an orchestral work by Claude Debussy, Nocturnes, completed in
1899, which also introduces a wordless female choir, and which also carries a subtitle for the
first movement, Nuages, Clouds; the music depicts the gradual fluctuations of a sky enveloped
by cloud formations.
The title Nocturnes is derived by from a series of painting with the same title by America-born
James Whistler, which show indeterminate scenes that are misty and opaque, and shapeless.
There is a shadowy ambiguity, an overcast and blurry soupiness. Debussy's impressionism was
driven by the conviction that music could no longer follow a traditional fixed form in the way that
Beethoven and Brahms had used classical form, or in the way Wagner had synthesised music,
text and drama into the Gesamtkunstwerk, the complete work of art. Debussy sought to create
music that would be characterized by hazy unpredictability, by amorphous colour and imprecise
rhythm. Nevertheless its sky configurations and cloud patterns were still to be alluring,
beauteous. They are subdued, but still there is exhilaration.
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Figure 6.1b: James Abbott McNeill Whistler; Nocturne in Blue and Silver - The Lagoon, Venice.
Source: Wikimedia Commons
However the matter of shared insight still needs explicating. In contrast to the Debussy, in
Clocks and Clouds, the magical rapture is gone, at least at the beginning of the piece. The
music is initiated as a clock, mechanical and deprived of any equivalent of impressionistic colour
and rhythm; it is sterile, neutral, nothing at all like any misty-January Venetian lagoon.

Figure 6.1c: The introductory motif of Clocks and Clouds
But there is always resource to more. There was the Popper, and then Ligeti remembered a
story that made an impression upon him as a child, and that had remained a part of his memory
into adulthood, a story that told of a house full of clocks and other mechanical timekeepers and
machine-like devices. He had always wanted to write music about these clocks, the aggregated
cacophony caused by them all sounding together, and also of the one clock here at the
beginning of this music.
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However by the time he read Popper, he had realised that what distinguished the clocks for him
was not how they contributed to an agglomeration of everything combined, and what identified
the clouds was not the nature of their fluctuating shape and content, or even the individual
clocks upon which they were supervenient. It was something altogether different. Whether it
was the presence of the Requiem-mass lurking within, or of the Bartok palindromes and other
patterned harmonies shining through, most importantly it was the faces of other children in the
House of Clocks, and in the dreamscape of the attendant clouds that mattered, each one of
them, each clock, it was the vision of what had happened to them. It was the entities emergent
from and revealed by the spaces and shapes that were crucial. And now Popper had
expounded in far greater depth the nature of the faces and spaces, the very essence of that
which had made these impressions associated with his childhood and early years.
6.2

Of Faces and Epistemology

Popper had enabled Ligeti to confirm his intuition that, actually, it was only the faces that were
coherent amid the general ambiguities, that were valid, the faces associated with his own trialand-error eliminative processes, his own Plastic Control over the notes and over the past. There
were no distinctive clouds or clocks, not one without the other. The music was inseparable from
the world; there was nothing besides the whole picture.
Nevertheless, Ligeti was drawn to Popper's idea of cloudy clocks and clock-like clouds. His own
sublimated music, including Atmosphères and Lontano, and even the Poeme Symphonique
metronome piece, had already focused both on precision clocks ‘evaporating’ into vaporous
clouds, or ‘melting’ as Dali would have had it, and thereafter ‘solidifying’ into clocks. It was
always possible to paint distinctive images of it, to compose individual refrains from it. But most
of all he was intrigued by the philosophical assertions presented as regards matters that had
always been important to him, the assertion of autonomy and of self-determination, and
accordingly the refutation of determinism as the bedrock authority of clocks, and the
corresponding refutation of chance and aleatoric coincidence as the foundational infrastructure
of complexity and clouds. His mind had taken up this cause ever since his flight from Hungary,
in tribute to those children, it was he that had taken back control. It was he who would decide
what was consonance and what was dissonance.
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A further related issue had become clear to Ligeti as a result of reading Popper. Establishing
science methodology in terms of Critical Rationalism involved a recognition that the
propositional truths of science were not entirely mind-independent; science theory was
comprised of components of knowledge. No natural phenomenon could have meaning to
humanity unless it was known as a natural phenomenon.
Knowledge can be treated in terms of the mental processes that generate it, including
neurobiological matters, matters pertaining to phenomenal perception, psychological features,
and even the nature of representational structures. These processes are explored in the broad
realm of cognitive science, the empirical study of mental behaviour. However, knowledge can
also be treated in another manner, as an entity in itself. It can be subject to examination as
regards the nature of knowledge itself, including the criteria used for justifications of knowledge,
for the truth status of knowledge, and for the interactions linking knowledge and belief. When
listening to music, or when composing music, the process by which something is known by the
listener or composer can be subject to formulation.
So, for instance, if a music listener familiar with Bach and Beethoven hears two pitches an
augmented fourth apart and perceives them as dissonant, cognitive science would research the
biological, psychological and representational aspects of this phenomenon, while epistemology
would embark upon a philosophical analysis and examine how it is possible to justify the
propositional notion of dissonance associated with the interval, and accordingly how to know
that it’s actually the case that the interval is dissonant, and whether there’s a difference between
believing that there is dissonance and actually knowing that there’s dissonance. In this case, the
analysis can be applied to Lontano, to the use of an augmented fourth interval at section H (bar
56), and similarly to the use of the same in Clocks and Clouds at section L. This matter will be
addressed in greater depth in chapter 13.
If knowledge of those faces in the House of Clocks, or of the dissonance, or of the identification
of clouds and clocks, comes with an inference of some kind of justification, then epistemology in
general, and Clocks and Clouds in particular, seeks either to define the nature of this
justification or otherwise to refute the inference. In the case of the former, it would be important
for the epistemic inquiry to establish whether this justification relies upon some form of
correspondence between the knowledge of some phenomena and the actual status in the world
of that phenomena, or some other means. Taking the example above further, if the sentence ‘in
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this case, the augmented fourth interval is a dissonance’ is interpreted as a statement of fact,
then the sentence ‘the listener knows that, in this case, the augmented fourth interval is a
dissonance’ is adding an extra level of meaning to the fact; thus knowledge assertion has an
extra component that requires justification. If statements of knowledge are to be considered part
of a second-order semantic domain, then it must be established what justifies the semantics, the
meaning. A first-order phenomena might be that the augmented fourth interval in Ligeti’s music
is in fact not a dissonance but actually a form of consonance, which according to the Aristotelian
tradition, converted by medievalists to Latin, has the connotation of de re, pertaining to the
phenomena as it exists in itself. There is in fact a lagoon surrounding Venice. The respective
second-order phenomena would then be that the augmented fourth interval here is known to be
a form of consonance, which has the connotation of de dicto, pertaining to a function applied to
the phenomena. The lagoon has become misty and opaque.
This can be expressed more formally as follows.
F(α) → β

α subject to function F entails β

The function F takes an input from the independent domain of variables with value α and
produces an output in a dependent domain of variables with value β. For instance, in
mathematics, the function π takes the length of a circle diameter, whatever that may be, and
produces a dependent value that is the circumference of that circle, i.e. πd → C. Alternatively,
using the example introduced earlier, the function ‘knowledge framework defining consonance’,
or something of that nature, takes the independent value ‘augmented fourth in Ligeti’s
harmonies’ and produces a dependent value: ‘it is known that the augmented fourth in Ligeti’s
harmonies is consonant’. Similarly this function would take the value ‘semitone-step pitchsequences subject to monotone canon’ and produce: ‘it is known that the monotone canons
create misty and opaque polyphonies’.
To use another example, if the sentence ‘the music is a cloud’ has the connotation of being de
re, and the sentence ‘the listener perceives that the music is a cloud’ is de dicto, then there
must be something that justifies the function that enables intelligible knowledge of this
phenomenon. Whatever it is, Popper argued that it was a part of the Plastic Control of mind, the
ability to make decisions, the ability to choose the notes of the introductory motif.
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Of course, the function can be treated to more complex representations than that above. It can
be subject to multiplication or addition; it can be coupled with other functions. Some of these
extended approaches will be explored in due course. However, as a first step, there needs to be
further consideration of what the function is. In epistemics pertaining to knowledge of music, to a
conceptual grasp of Clocks and Clouds, and of everything else, it must be formalised what
establishes the function.
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7

The Ticking Clock

7.1

Rationalism and Interrogative Knowledge

The introductory motif in Clocks and Clouds … comprises the repetition of a mere two notes, yet
it exhibits intelligibility that extends to the notion of coherence itself. How can it establish a
clarity of significance with so little?
This paper will seek to substantiate an analysis of Ligeti's piece that enables a reconciliation of
Popper's Critical Rationalism and the principles of Semantic Rationalism. On a first reading, the
positions are irreconcilable. Popper argued that all knowledge is subject to change; it is
contingent. Semantic Rationalism argues that all knowledge has a component of deduced
necessity; it is in some sense fixed. This paper will seek to demonstrate consistency between
the two positions. It will examine Ligeti's realisation of Popper's ideas in the music while also
arguing that any state of knowledge, such as a subject knowing that a particular passage of
music characterises faces in the clouds, requires the cognitive resources of Rationalism.
The Rationalist tradition associated with the philosophers Spinoza and Leibniz, and thereafter
with the Weimar tradition of Frege and Carnap and others, argues that a priori knowledge,
deduced without further resort to empirical observation, is justified by two significant features:
1. The semantic competence of the relevant deductions, i.e. its truth: the use of an
expression is not random; it always has the same meaning in cases where the context
remains fixed and where the same semantic criteria are used.
2. The determination of reference established by deduction, i.e. its validity: the criteria of an
expression is veridical, corresponding to the actual world, and determines which objects
comprise the extension associable with any possible situation.
As indicated above, this account describes language meaning in terms of the same higher-level
characteristics identified by Popper, those of the truth and the semantic validity of meaning.
However, the Rationalist account establishes these characteristics in terms of a priori
conceptual analysis independent of sensory perception, dependent on context and upon the
notion of possible or conceivable worlds within that context. Intelligibility itself is able to validate
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the soundness of any denotation made by a member of the audience at the Alte Oper, by a
knower in the context of music expression.
It is not sufficient to postulate the efficacy of making indeterminate or random links, of a subject
arbitrarily perceiving some state of affairs, otherwise the same musical passage or conceptual
vision for the same subject in the same conditions could simultaneously not characterise the
faces of children in the clouds. Such an option would undermine the coherency of the
characterisation. Accordingly, the Rationalism involved in determining both metaphorical and
much of literal knowledge requires certain attributes, including modal features to enable the
establishment of coherence. These resources will be addressed in due course.
But first there is the matter of Critical Rationalism in the music, the attributes of free will and
Plastic Control, and of trial-and-error elimination. There is the matter of the interaction of
mechanical processes and emergent phenomena.
Ligeti's Clocks and Clouds begins in simple common meter with five flutes playing a short
phrase comprised of repetitions of a descending whole-tone-step, using the pitches E ♮4 and D♮4,
followed by a rest. The flutes are set in relation to one another using the monotone canon
device that Ligeti had used previously, seen in the resultant wave pattern passing through the
instruments in figure 7.1a.

Figure 7.1a: The introductory phrases of Clocks and Clouds. Source: Schott
The motif has not come out of nothing; the choice of phrase is not at all random. This is the
same figure introduced briefly in the ‘festivities’ at the end of the second movement of
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Debussy's Nocturnes, and then glorified by the female choir in the third and final movement,
subtitled Sirènes. The enchanted voices emerge from deep ocean currents and sing a
mysterious two-note figure, falling by a tone. It is a gesture of joy and beguilement, but also one
of humour and a sense of taunting jest. And here, in the Ligeti, there is the same two-note figure
falling by a whole-tone-step, except the comic drama and magical delectation is entirely gone. It
is entirely coherent to suggest that, in this new context, the lagoon tides are gone, at least here
at the beginning of all things, replaced by the motions of a wave-machine. The music has
become akin to a mechanical clock; it is entirely faceless, without expression, and machine-like.
Or so it appears.
The score is marked “very even and precise”. The equivalence between the spacing of motifs
and the canon entries causes the music to sound as if a unison presentation of the two-note
motif, without variation. Despite the patterns already visible in the score, the sound of the music
in the first two and a half measures is reminiscent of the metronomic qualities of a clock.
But then there is the resource of intelligibility looking in from the outside, establishing rationality
amid the opaque unpredictability of interpretation. It is the Plastic Control of the composer, a tiny
variance introduced into the phrases by way of the increasing pace of the motif. From midway
through the third bar, the triplet eighth notes become sixteenth notes, placing them at different
time locations against the conducted beat. Intuitively, using trial-and-error experimentation, the
composer adjusts the phrase rhythms, and immediately the instrumental unison is lost; instead
there is a blur in the rhythmic element of the music. The pitch range remains unchanged – still
restricted to the pitches D♮4 and E♮4 – but now there is a sense of indeterminacy; the two-note
figures have become elements of an emergent cloud, as represented visually by the score in
figure 7.1b.

Figure 7.1b: measures 3 and 4 introduce a varying pace to the introductory motif.
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The music is seen, it is heard, and it is intelligible. It is coherent to the composer and audience
alike. And accordingly, the resemblances between the music pattern and the interaction
between the clocks and clouds already reveal much about the nature of knowledge itself. If the
music comprises clocks then it is known that the listener hears clocks, and if the music
comprises clocks become clouds, then it is known that the listener hears the clocks become
clouds. The semantics represent the context, as introduced in the last chapter, a first draft of a
modelling of knowledge acquisition by way of functional processes might be to divide the
intelligible sentences into two categories, the de re propositional which is factual and first-order,
and the de dicto interrogative which is second-order in the sense it adds an additional layer of
function, either of knowledge or of something in the context of knowledge. The first of these
categories can be expressed more precisely as follows.
Kaα

Propositional de re knowledge of α: listener a knows that α, whereby α is
‘there is a passage of music';

F(α) → β

Propositional function: ‘there is a passage of music which is subject to
function F, namely being a clock become a cloud’

Combining the two gives the following:
KaF(α) → β

Interrogative de dicto knowledge of β: listener a knows that α, ‘there is a
passage of music’, and that this music is subject to function F, namely
being a clock become a cloud, β

The listener knows these things intuitively; they are modelled by way of cognitive rationality
without the knower taking even a moment to consider such things. But here they are made
explicit to support understanding of the music. Interrogative knowledge pertains to something
that an entity is doing. It applies equally to explanations about the introductory motif, its role as a
clock and as a component of the emergent clouds. All language statements involving ‘what,
when, why, how’, pertaining to the world, inclusive of the world of listening, require something
skin to these additional propositional functions. The listener hears the passage of music and
knows that the music is doing something, imitating a siren, or making faces, or, in this case,
sounding like a clock.
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KaCα

Interrogative knowledge: listener a knows that music α is subject to the
function ‘cloud-sounding’

The listener knows the introductory motif in Clocks and Clouds is subject to continual rhythmic
variance; intuitively, the process of trial-and-error elimination is extended further. The first
instance of the introductory motif was paced at a speed of 1/3 of a beat, the triplets, and then
there was the increase in pace to 1/4, and now, at measure 6, there is an increase to 1/5 of a
beat. The listener knows the facts of the matter from the score, that the music is equivalent to a
clock, and knows the emergent phenomenon from the sounds, that the music is equivalent to a
cloud.
The mechanical characteristics of the clock remain in the individual instrumental parts, and
there is no deviation from the pitch range, but the listener knows that the nature of the cloud is
shifting, and, accordingly that it is pressing upon the composer’s intuitive handling of the clocks.
Here again is the micropolyphony of Ligeti’s previous work, as seen in Lontano and Lux
Aeterna, the imitating entrances placed so close together they are indistinct and imperceptible.
The precisely noted clock motifs affect the ongoing development of the clouds by way of slight
variations in individual rhythms, and the clouds affect the clocks by way of the composer´s
intuitive feel for their spatial orientation.
Steinitz sees and hears and knows that this becomes a music context …
"in which relationships between pattern and fluidity, meccanico order and liberated
melody, undergo many transformations." (Steinitz 198)
However, in this case, the comment takes for granted the nature of the functions embodied in
the rational explication of phenomena by way of interrogative knowledge. It takes for granted
that the notions of pattern and fluidity, even of clocks and clouds, are categorical in their
meaning. There is ambiguity regarding whether the assertion of links between the clocks and
clouds is grounded in fact by the musical score or, alternatively, in the listening, of music
perception, or some other context. The assertion is ambiguous as to whether it is expressed in
terms of the de re or the de dicto. The sentences ‘the music is a clock revealing patterns’, and
‘the music is a cloud revealing fluidity’ are intelligible, but, taking an empirical line, they are not
literally true. In the physical world, water is a fluid, and water vapour is a gas, because it has
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certain kinetic properties, and Ligeti’s clocks and clouds do not have these physical properties.
Intelligibility involves more than empirical knowledge; the claim is not a statement pertaining to
material fact. Instead the semantic efficacy of the function lies in its use of creative metaphor.
So, this first draft modelling of the coherence of the introductory motif is suggesting that the
difference between interrogative and propositional knowledge, and between the de re and de
dicto lies in the alternative approaches taken to justification and veracity. In the case of
propositional knowledge, knowledge of α is based upon the assertion that α is fact. In this case
the statement is justified by being about the thing; it is de re.
K(α) → α

If it is known that α is the case, then it is the case that α is literally
true

In the case of interrogative knowledge, knowledge of β does not entail that β is a literal fact. In
this case the statement is justified as an epistemic assertion, something known perhaps as a
consequence of the music score; it is de dicto.
K(β) ↛ β

If it is known that β is the case, then it is not the case that β is
literally true

This first draft model seems to raise some problems, in particular those related to matters of
literal truth. If b… is known to be the case and therefore must be the case, and if b is known to
be the case and is not actually the case, then there is an inconsistency in the model. The
theorem is not at all coherent.
Nevertheless, the failed model at least recognises that, if the composer is using Plastic Control
and methods of trial-and-error elimination to create a music experience of clocks and clouds,
then the semantics of the music is not confined to the notes and pitches and rhythms; it is not
confined to any one thing existing in the whole context.
7.2

The Nature of Semantic Knowledge

If the purpose of this paper is to establish some criteria, or some structure to represent the
intelligibility of music, and that of the introductory motif in Clocks and Clouds in particular, and at
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the same time reconcile Popper`s Critical Rationalism and the Weimar tradition of Semantic
Rationalism, then the first attempt in the previous section failed miserably. But the lesson
emerging from the trial-and-error approach is clear. Most concepts, whether pertaining to
linguistics or music, have ambiguous references, not least the terms ‘clocks’ and ‘clouds’, or
even the term ‘music’. This paper will argue from this point on that criteria for reference of
concepts are established not in terms of objective referents in the world but by an idealised
heuristic approach. There are no absolutes in epistemics, only prototypes or exemplars, and
levels of applicability. A term or an expression acts to denote a fuzzy-set, perhaps shaped
something like a darts-board target with a prototype at the ‘bullseye’. What the medieval
scholastic followers of Don Scotus would have called the haecceity. Or perhaps not. The truth
and validity of expressions or propositional assertions is conditional upon their relation with the
respective heuristic concepts, but the linguistic structures available for linking the concepts, the
synonyms, acronyms, and hyponyms, and the music equivalents, are idealised functions
themselves.
This paper will assert that the idealisation of concepts by way of the use of heuristics and
interrogative function to establish meaning indicates that any modelling of semantics cannot be
exclusively extensional in the standard sense. It must include the intensional, the connotative
aspects of language meaning, the references to clouds and clocks, to pattern and fluidity. The
functions involved in generating meaning cause it to straddle between the material world
supposedly external to the mind and the processes supposedly internal to the mind. This in turn
requires that semantic theory treat intelligibility and coherency in a manner that encompasses
ambiguous terms, or terms with vague denotations, and the different aspects of those terms,
and that also encompasses inference relations without being limited to the world of physical
causation. Such an approach will respect the methodology of Critical rationalism, and also
advance the Rationalist agenda, at least that is the intention.
As regards heuristics, this is not a particularly radical proposal. Many of the other figures writing
at the same time as Popper and Ligeti, such as Sellars, Quine, Wittgenstein, and Kripke to
name just a few, argued at some stage of their career against the possibility of any extensional
grounding of semantic knowledge. The meaning of clock is not grounded exclusively by Ligeti’s
introductory two-note figure, or by anything else for that matter, not even by a time-device
hanging on the wall. There is no foundational level to any mental construct. Even Ligeti's
metronome clocks, while perhaps a part of the overall set of prototype objects that characterise
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the term, are not its derivative referent. Similarly, the clouds are not limited to the phasing of
clock-motifs. They are certainly not clocks or clouds in the literal sense. In both cases,
knowledge of such terms involves much, much more.
The discussion above could be considered an essential part of a Philosophy of Linguistics, an
inquiry into the assumptions underpinning any theory of how an expression can establish its
meaning, how or whether the referent of a word is comprised of some actual entity in the world,
or whether it pertains to some other epistemic world. While the standard Referentialist position
might side with nineteenth-century music critic Eduard Hanslick and assert that referents are
real-world objects and that meaning is given in terms of correspondence between an expression
and the respective real-world object, the Weimar musicians such as the writer of this paper will
be intuitively pulled towards the Cognitivist position, which argues that referents are conceived
in terms of cognitive constructs. Meaning is given only in terms of descriptions of those
constructs. The notion of a clock is epistemic, not metaphysical, and the purpose of meaning is
to establish whether an object perceived in the world matches the respective criteria. So, while
the Referentialist position argues that Popper’s ‘clock’ is a metaphorical reference to the notion
of an actual clock in the world, the Cognitivist position argues that the functions of metaphor are
already included in the internalist notion of a clock.
The latter approach postulates the mental domain not as a literal representation of the world but
as an all-encompassing a web of ideas or concepts or constructs in the mind of the speaker, or
listener. These constructs are based upon core experiences and then extended to other
domains of thought. Observations of ‘up and down’ in the natural world support notions of falling
music pitches, or steady dynamics, or rising levels of cloud density, or even metronome and
clock patterns. Observations of objects moving fast or slow in the observed world support
notions of the equivalent phenomena in the epistemic realm, including that pertaining to the
environment, to music landscapes, or even to time. The introductory motif begins to move faster
in much the same way an animal predator moves faster.
The Referentialist position fields objections to Coherentism by demonstrating the crucial place
of objects external to the mind in establishing meaning and coherency. It wouldn't be possible to
conceive a clock in the world if there were no actual clocks in the world. Hilary Putnam (1988)
asserted externalism by arguing it is only real-world referents that make it possible to attribute
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identical properties to distinct objects. Without these external referents, the constructs would
mean nothing.
"In the case of 'elm' and 'beech', the mental representation is hopeless (at least if it's my
mental representation)." (Putnam 1988, 24)
The point is he cannot tell beech and elm trees apart, yet when he uses the term ‘beech’ and
refers specifically to beech trees, he’s not referring to both beech and elm. Putnam concludes it
would be folly to give him of all people responsibility for defining the meaning of these terms. He
insists that the foundations of meaning is not to be located in any speaker’s mind. It is based in
external information beyond the mental domain. A cloud means what it does because it's
possible to point to such a thing as a cloud in the world. The actual object is the foundation of
epistemics.

Figure 7.2: Beech and elm leaves. Source: Wikipedia commons, Getty images
The writer of these pages will argue that the notion of foundationalism can be used to establish
a middle space between the Referentialist and Cognitivist models. As introduced earlier, this
paper will seek to reconcile Popper's Critical Rationalism with Semantic Rationalism, whereby
the former looks to the external world as the objectivist end-point of trial-and-error inquiry and
thus makes allegiance with Putnam's externalism, while the latter is typically taken as internalist,
describing coherence as a kind of mental-consistency process. The writer of this paper will seek
to achieve reconciliation in part by re-examining the approach taken by each of these respective
positions to the principles of foundationalism.
One of the founding figures of the foundationalist approach, or at least one of the first to
establish an approach that can be applied to Popper’s scientific principles, was John Locke, the
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early Enlightenment empiricist writing in the seventeenth century, who argued the justification of
knowledge lies in observation of the world, in experience. Like Putnam three hundred years
later, he argued that the objects in nature that are trees are the ultimate foundation of the
meaning of the spoken term 'tree'. When the Rationalist counter-argument was developed by
Kant, and the reverse position was asserted whereby it is transcendental features of the mind
that determine the conceived objects in nature, including their place in space and time, still it
was a position oriented upon the principles of foundationalism. In this case, the innate epistemic
constructs themselves were the irreducible foundation.
However this general consensus had broken down by the mid-twentieth century. While all
philosophy prior to this era was foundationalist in one way or another, almost all Philosophy of
Language in Popper’s era, beginning with the aforementioned Wilfred Sellars, was Coherentist,
replacing the ‘myth of the given’ with a functional semantics that places any known truth in the
context of an entire system of knowledge. According to Sellars, knowledge is non-inferential and
therefore non-foundationalist; it is derived in part by way of perception, memory, and
introspection, but also by many other things, even by language acquisition processes. It is
certainly not confined to a grounding by way of knowledge alone.
"There is no reason to suppose that having the sensation of a red triangle is a cognitive
or epistemic fact." (Sellars 1956, 135)
Sellars did not deny that there is a crucial role for abstract heuristics in the development of such
an overall knowledge system, but he argued that the truth and validity of any particular term or
expression, such as a red triangle, is not grounded in the validity of any one of those idealised
constructs. Instead, it is a function of consistency in the system.
Definitely there are advantages to focusing upon introductory music motifs or even ticking
clocks rather than, well, red triangles. In seeking to define and model the semantics of Ligeti's
Clocks and Clouds, and in particular that of its introductory two-note motif, this paper will
explore a different notion of foundationalism compared to the position of Popper and Putnam on
the one hand and that of Sellers and others on the other. Without refuting the spirit of
empiricism and the principle of external objectivity, it will argue that semantic foundationalism is
established as a function of epistemic process and pertains to internalist deductive functions,
and, without refuting the spirit of Coherentism and the principle of holistic semantic consistency,
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it will argue that the pragmatics of inquiry outlined by Critical Rationalism is a methodological
constraint which does not prevent its compatibility with a procedural reduction to a core domain
of truths. Combined, the positions are compatible with an epistemic foundationalism that
encompasses both deductive rationalism and pragmatic falsification, and also a broad
metaphysical foundationalism that encompasses all of the physical, cognitive and contextual
combined.
Of course, the controversial aspect of the standard approach to semantic foundationalism of any
persuasion is the assertion that there exists some knowledge which does not require further
justification (in opposition to Coherentism), or further inquiry (in opposition to Critical
Rationalism). This is the Don Scotus approach again. It is a one-directional mereological
relationship akin to the manner in which natural phenomenon is reducible to the laws of nature,
to gravitation, electromagnetism, and strong and weak nuclear interaction, or akin to the manner
in which some University of Göttingen lecturers have argued that phenomenal experience is
reducible to intuition of the eidos of an entity.3 Applied to epistemology, this component of
foundationalism involves a linear relationship whereby derived knowledge is reducible to a
transitive chain culminating with irreducible knowledge. A motif is a motif because it satisfies the
criteria of its definition, that of being a dominant or recurring idea in a work.

The theory of Coherentism refutes foundationalism as a result of this objection. It asserts that
knowledge is given coherence not in terms of irreducible core concepts, but by way of the
stabilising effect of a self-sustaining and interlocking network of knowledge components, which
provide mutual support to one another. An inquiry that aspires to thinking with an open-mind to
foster interdisciplinary and intercultural collaborations is always going to retain its complexity,
always; it is never going to reach the end-point of the ongoing relationships. Similarly, it is a key
tenet of Coherentism that any network of knowledge can never be conclusively grounded by
some other structure. No one entity is irreducible. All epistemics exists relative to the individual
knower or to the normative domain of knowledge associable with a group of knowers, or by
society at large. Everything is dependent on and relative to the relevant context.
Critical Rationalism also refutes foundationalism in part for this same reason. In this case it is
not a refutation of a fundamental physics. Popper was a natural scientist espousing the notion of
an objective world, whereby the goal of inquiry lay in uncovering the nature of any foundational
In hindsight, it shall be acknowledged that this is a reference to Edmund Husserl’s phenomenology,
developed not far from Weimar.
3
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objects in the world. In this case, he was not attending to the external world but specifically
rejecting the notion of a foundational grounding of epistemics. Inquiry is goal-oriented seeking to
accomplish the decision-maker’s goals, to establish the insight ultimately best shared by all
participating in an inquiry. It does not in itself require for things to correspond precisely with
some independent world of objects. There may be such a world, but there is a gap between the
objective world and knowledge of that world. Accordingly, truth is a pragmatic feature and not
dependent upon the actual world foundations. The notion of inductive knowledge act to claim an
overcoming of this gap, but Critical Rationalism refutes this confirmatory possibility. Only
falsification is definitive. A decision is rational if it is able to attain effective results as regards
achieving the goals in question, and nothing more. It is an entirely pragmatic approach.

It has been argued that, besides the principle of an irreducible core, both Coherentism and
Critical Rationalism also refute foundationalism because it supports the notion of
epistemological realism, the argument that there is an objective system of knowledge that exists
independent of the limitations of group knowledge, or of any individual’s knowledge. Even
Putnam insisted his externalism was not postulating a epistemological realism whereby
knowledge of the world …
“consists of some fixed totality of mind-independent objects. There is exactly one true
and complete description of ‘the way the world is.’ Truth involves some sort of
correspondence relation between words or thought-signs and sets of things.” (Putnam
1981, 49)
Popper would have agreed with Putnam when he argued that an uncompromising realism of
this sort would create an irreconcilable division between knowledge and reality, which must
inevitably lead to scepticism. It was Kant's uncompromising approach to the noumenal realm
that was rejected by the first responders to his work at Weimar for the same reason. If reality is
always beyond knowledge, and beyond any pragmatic approximation that humankind can
muster, then it could not be possible for anybody to be confident about anything, not least
science. The same applies to foundationalism. If there is a foundationalist truth beyond
knowledge, that will always remain beyond knowledge, then it will never be possible for any
being to be sure about anything.
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The writer agrees with the general refutation of epistemological realism, but also accepts the
notion asserted by the Weimar tradition that there may be some aspects of epistemics, even
internalist epistemics, that are foundationalist and realist. But these foundations must be broad
and all-encompassing. As indicated above, it is only reasonable to assert that they must
encompass not only the physical domain, but also the epistemic and contextual domains. Some
of the implications of these arguments will be explored later, but first it is important to further
consider the foundations of reasoning itself.
7.3

The Foundations of Reasoning

If in the opening measures of Clocks and Clouds it is said that ‘the introductory motif is treated
to canon’ and ‘there is a wave effect passing through the music’, then it can also be said there is
a relation between the two propositions. Either the first is inferentially linked to the second, an
antecedent or consequence of the latter, or the two expressions are synonymous and amount to
the same thing; they are equivalent. This analysis can be applied and compared with other
forms of context.
Mathematics starts with a premise in the context of an axiomatic system and then moves to
deduct consequents, as shown in the example below.
x=2

There is a variable x which is equal to a value of two;

∴ 2x + 1 = 5

Therefore, two of x plus one more is equal to five

The therefore sign (∴) represents the material condition. It does not imply cause, merely that if
the premise of the first line is true, then so is the consequent of the second. If the consequent
line is actually not true, then the equivalence function between the first and second lines is not
true. Accordingly, the function encompasses an inference of the condition of truth. Assuming the
first expression is true, then the second expression is also true.
Propositional logic uses the same approach.
Premise 1:

α

α is true

Premise 2:

β

β is true

Inference:

α ∧ β Consequently, by the rule of conjunction, ‘α and β’ is true
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Just as mathematics is able to make deductions based on underlying axioms, similarly
propositional logic has a foundational system-syntax. It uses atomic formulas such as α and β,
which are part of a finite sequence of objects, and all of which can be the case. These formulas
must themselves be true, or their falsity must be true; they must be bivalent. In this case, the
system does not deal with non-logical objects, or objects that are not bivalent in terms of truth
conditions. Propositional logic then is a theory of truth functions such that its formulas can be
made subject to logical operators. It uses logical connectives such as ‘and’ (conjunction), ‘or’
(disjunction), ‘not’ (negation), and ‘infers’ (the material conditional), and it combines them
according to the rules of the system into well-formed formula (wff), which accordingly are also
truth-functional . Thus, if α is a wff and accordingly is true, then its opposite ¬α is also a wff; it is
true that α is false. If one (or both) of the atomic formulas α and β are wff, then so is the
disjunctive connective ‘α or β’ (α ∨ β), and if both are true, then so is the material condition ‘α
infers β’ (α → β) and so forth.
These formulas and operators can be combined to express more complex wff, which are also
truth-functional, such as the following:
(α → β) → (¬α ∨ β)

If α infers β is true, then either not-α is true or β is true;

(α Λ β) → ¬(¬α ∨ ¬β)

The conjunction of α and β infers that: it is not the case that either
not-α is true or not-β is true;

(α ↔ β) → ((α → β) Λ (β → α)
The equivalence of α and β infers that both the inference of α to β
is true and the inference of β to α is true.
This approach can be applied to the case of the opening bars of Clocks and Clouds.
α, β

There is a monotone canon α, and there is a wave effect β;

α→β

The monotone canon α infers the wave effect β.

However caution is required. Propositional logic is intended to show the analysis of an
expression independently of real-world ambiguities, of the linguistic or music vagueness
explored in the previous section. The term β is a wff with a bivalent truth condition, but if the
term ‘wave effect’ is ambiguous, whereby it can be interpreted in different ways, then it is not
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eligible as a wff. It could be true according to some interpretation and not true according to
another. It cannot guarantee a single truth condition.
Propositional logic has different names. It is sometimes called the propositional calculus
because its wff represent expressions associated with a particular calculation syntax. It is
sometimes called free logic because these propositions and restrictions are kept free from the
problems intimated above, from any quantification of values applicable to real-world situations.
Like mathematics, it exists exclusively as a restricted and consistent system valid unto itself. It is
a method of organising truth functions; when α is the case, then it is true that α is the case.
Propositional logic has been used by logicians since the third century BC when Chrysippus, the
ancient Athenian, developed a formal logic based upon Aristotelian syllogisms and the previous
work of his fellow Stoic, Zeno of Citium. This logic was considered sufficient for discourse for
over two millennium, sufficient to explain the mathematics of ancient Rome and of Newtonian
science alike. However, if the goal of a discourse such as this is to analyse something of the
real world, such as a Ligeti score, or even something such as the coherency of music meaning,
then further methods beyond those of propositional logic are required.
It was only in the late nineteenth century, when there was the attempt to apply logic to other
situations and in particular to natural language. It was the work of Gottlob Frege, who studied
mathematics at the University of Göttingen4 and then turned to the field of logic when he
became professor at the University of Jena in the Duchy of Saxe-Weimar-Eisenach, that sought
to develop matters further and that introduced the principles underpinning a new first-order logic
pertaining to real-world quantification.
Before applying these procedures to the semantic coherence encountered in music, and in
Clocks and Clouds in particular, the writer of this paper is inclined to diverge upon a small
tangent at this stage of the argument, to include a small indulgence upon the place of the
Weimar heritage in the development of the various arguments being addressed. A hundred
years before Frege, at the time of the classical flowering of intellectual activity in the Weimar
dukedom, as indicated previously, much of discourse centred around the work of Kant who had
tried to establish the foundations of knowledge and accordingly of mathematics. He had claimed
that knowledge of all mathematics is not only deduced a priori, but it is known synthetic a priori,
4

Predating Husserl by thirty years.
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based on the mental faculty of transcendental intuition. The link between epistemics and
metaphysics was thereafter to become the defining issue for a generation of writers, poets, and
philosophical idealists in Weimar. Schiller, Fichte, Schelling, Hegel and many others sought to
re-establish the foundations of metaphysics governed by epistemics.

Figure 7.3: Weimar Goethe-Schiller Monument. Source: Wikimedia Commons (public domain)
Thereafter Frege addressed similar issues in the context of new mathematical procedures. He
accepted Kant’s assertion of the synthetic a priori as it pertains to geometry. He could accept
that knowledge of Euclidian geometry is based on the mental intuition of space coupled with the
empirical observation of entities within that space. However he was unable to accept the
assertion that the same was valid for expressions involving numbers, or involving propositional
logic. He insisted that the basis of arithmetic and logic validity does not lie in the intuition, or in
any kind of observational a posteriori knowledge at all.
Frege pointed to the characteristics of the fundamental laws underpinning numbers. Arithmetic
statements are truth-conditional, bivalent, true or false; they do not exist as part of time and
space. These are not the characteristics of empirical knowledge. He concluded that arithmetic is
not synthetic at all; it is not established empirically but instead is reducible to Chrysippus’s logic.
He argued that the concepts of arithmetic can be derived from logical axioms and defined in
terms of logical concepts subject exclusively to the rules of valid inference outlined earlier.
Frege argued that these were the principles of logicism. Knowledge about numbers and about
propositional logic formulas and operators is possible only by way of a priori deduction, rather
than by way of experience, or, in the case of geometry, coupled with transcendental intuition.
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Recognising the limitations of the incumbent propositional logic system separated as it is from
the world of natural language, Frege then took these points further. He argued that the truths
underpinning arithmetic were the same truths that underpinned everything else that is
quantifiable, including all existent entities, including everything thinkable, ultimately including
even the mental intuition of Euclidian space. He argued that the laws of number were
inseparable from the laws of thought which constituted all of reason and coherency, and
ultimately all of language.
Frege argued that the link between the logic of mathematics and the logic of descriptive
sentences and their predicated assertions lay in quantification. He sought to create a system of
quantifiers able to take formulas beyond abstracta and allow them to have concrete real-world
applications. In particular he sought to create a model-theoretic framework which adds the
notion of ‘there exists some α’ (∃α), pertaining to some particular object-entity in the world, and
‘there exists some universal α’ (∀α) pertaining to all object-entities in the world that are α.
(∃α, β)α Λ β

There is some α and some β, whereby there exists in the world a
conjunction of α and β
There is some music pitch E♮4 and some music pitch D♮4, whereby,
in a particular motif, there exists a conjunction of the music pitches
E♮4 and D♮4

Like propositional logic, Frege’s first-order logic is also truth-conditional. It requires that the
expression given quantification is bivalent, true or false, so that, like the wff in propositional
logic, it can be treated to logical procedures.
α→β

In general, if α is the case, then β is the case (as before, this is a
material conditional, not a causal relationship);

(∃α) α

There exists some α whereby α is the case in the world;

(∃β) β

Given the above, it is inferred that there exists some β whereby β
is the case in the world.
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This procedure can be applied to the example of the music motif above. Given the assumption
that, in general, a particular Ligeti motif requires that if there is some music pitch E♮4, then there
is some music pitch D♮4, then it follows that if it is in fact the case that there is some music pitch
E♮4 in Clocks and Clouds, then consequently it is the case that there is some subsequent music
pitch D♮4. Thus the notion of a motif is given rational coherence.
First-order, or predicate logic also has the advantage that it can be applied to a range of
settings, including linguistic expressions, which was of particular interest to Frege who
perceived a link between the derivation of arithmetic from logic and that of the sentence
structure of spoken language from the same. He wanted to show that the propositional
assertions made in the predicate of a sentence can be represented as a statement about sets.
So, consider again the cognitive construct embodied by the expression, ‘the motif comprises an
E♮4 and D♮4’. The sentence can be divided into two sections, the subject and the predicate. The
‘motif’ is the subject, and ‘comprises an E♮4 and D♮4’ is the predicate, which typically consists of
a verb and the terms governed by the verb. However, Frege argued that the predicate has
another attribute. He argued that the predicate of a sentence could be seen as analogous to a
mathematical function. An example of a functional expression in mathematics is ‘x squared plus
x’, whereby x is a quantifiable variable. Like any function with such a free variable, it can take an
argument and produce a value. In this case, if the argument is 3, then the function becomes 3
squared plus 3, and the value produced is 12.
Frege argued that a subject-predicate sentence works in the same way. The subject ‘motif’ can
take a functional argument such as ‘comprises an E♮4 and D♮4’ and produce a value, a truth
value, a state of affirmation or refutation as to whether it applies to the subject. In this case the
sentence affirms that the motif comprises an E♮4 and D♮4. The sentence ‘the motif doesn’t
comprise an E♮4 and D♮4’ would refute the truth that the motif comprises an E♮4 and D♮4.
This illustrates how the division of the world into two sets, one with a truth value indicating
something is the case and one with a truth value indicating something is not the case, can be
extended beyond propositional logic to a first-order predicate function. Frege argued it is the
construction of sets in this way that enables arithmetic to be expressed as logic, and also that
can enable an analysis of simple linguistic expressions, and by implication music ones too.
Frege was able to show how the construct could be developed into a full first-order logic, which
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can accordingly be known as a predicate calculus, complete with quantification operators, to
demonstrate the logic of sentential propositions.
Frege’s work went on to have great value to others. Even today Frege is frequently spoken of as
the ‘grandfather of logic’, and also the ‘grandfather of language analytics’. His work in Weimar
can be seen to have inspired the entire generation of logical positivists whose ideas dominated
much of intellectual thought during the first half of the twentieth century.
However first-order logic also has its limitations. It works fine when dealing with definite
descriptions, for instance with particular music pitches, or particular pieces of music such as
Clocks and Clouds, or even particular composers such as Ligeti; it’s fine dealing with
circumstances that apply to one object-entity only. But it gets less useful when applied to
universal terms, or to object-entities that represent sets of things, or properties of things,
functions of functions.
First-order logic did not live up to expectations and regrettably Frege’s work quickly revealed its
limitations. His book, Grundgestze der Arithmetic II, the Basic Laws of Mathematics II, published
in 1902, was read by the young Bertrand Russell who noticed a flaw in the application of logic
for the definition of sets, the very sets that were the foundation of Frege’s entire approach.
Incidentally, the flaw had also been noticed by his old colleagues working in the rival
mathematics department at the University of Göttingen, but now it’s called Russell’s Paradox. It
was he that sent a postcard to Frege pointing out a contradiction in the logic of sets. He pointed
out that the use of sets in this way does not address the issue of reflexivity. It means that some
sets do not contain themselves even though it’s always possible to arbitrarily specify a set as a
member of itself. This means that all sets that do not contain themselves must simultaneously
contain themselves. It leads to incoherency.
If R {x │ x ∊ x}, then R ∈ R ↔ R ∉ R
If R is the set containing x, where x is a member of itself, then R is
a member of itself is equivalent to R is not a member of itself
The writer of this paper will attempt to demonstrate Russell’s Paradox using the piano practise
rooms of a music college. So, ten rooms and ten student volunteers are prepared for the
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demonstration, whereby each volunteer will go into a room separate from the others. The ten
volunteers are instructed that, when they’re in their respective room, they don’t have to actually
play the piano in the room, however they must compile a list of everything in the room,
everything except themselves, and leave the list on the piano in the room when they depart.
The task doesn’t take long because these are piano practise rooms and piano practise rooms in
all music colleges are sparsely furnished. In each of these rooms there’s an upright piano, a
piano stool and, let’s say, a score of Ligeti’s Clocks and Clouds.
After the tasks are complete, one of the rooms is checked to see what’s happened. The list left
behind by the volunteer says piano, piano stool, score of Ligeti’s Clocks and Clouds. But then
another room is checked and here the list left behind has four items. It says piano, piano stool,
score of Ligeti’s Clocks and Clouds, and list of things in the room. In other words, it’s included
itself. This is very reasonable as the task asked the volunteers to write down everything in the
room and, given the list was to be left in the room, it was reasonable to list the list as one of the
things in the room.
Eventually all the lists are collected and it is discovered that half the volunteers have included
the list on their list and half of them haven’t. So, two piles are made. One pile is those lists that
include themselves on the list and the other pile is those lists that don’t. Then a list is made of
each pile. The first of the lists has six items. It itemises the five lists made by the volunteers that
now include themselves plus the new list that has just been prepared. This new list is added to
the other lists so there is a new pile of lists all of which include themselves. This is set aside.
Then the second pile of lists is taken, those that don’t mention themselves. This is where the
paradox arises. A list of these lists is prepared that does include itself because the rule of the
task is to include everything. There is now a pile of lists that do not include themselves but that
includes one list that does include itself. There’s a contradiction with this second pile. The list of
all lists that do not include themselves includes a list that does include itself.
So, if a list is not a member of itself, then its definition dictates that it must contain itself, and if it
contains itself, then it contradicts its own definition as the pile of all piles that are not members
of themselves. This was a huge problem for Frege. Contradictions are not allowed in logic,
whether propositional or first-order. They contradict the notion of a well-formed formula (wff).
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They are not bivalent; they are not valid. If one contradiction is allowed, then they’re all allowed.
Mathematicians might as well accept that all numbers smaller than 10 are bigger than 100. Or
that all music written before 1902 was written after 1974. It’s a logical explosion! Everything
ends in a pile of incoherency and gibberish!
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8

Plastic Control and Epistemic Veracity

8.1

A Paradoxical Unity

By measure 6, the introductory motif has become subject to further acceleration, and the scope
of the monotone canon has been expanded. Popper would have said there is the simultaneity,
on the one side, of determinate phrases comprised of the motif with increased pace and, on the
other side, the indeterminate sensory elements of the cloud effect.

Figure 8.1: Measures 6-9 of Clocks and Clouds
Figure 8.1 shows that the clarinets have also joined the canon wave. The motif has been
adjusted for them, a revised statement of the original motif, then a one-beat pause, then the full
sequence of motifs subject to increased pace. These changes are barely perceptible to the
listener, but the score reveals the composer's underlying design; the tiny adjustments to
individual elements are carried through the ensemble as a wave effect and create greater
complexity in the relationship between the instruments.
Ligeti is not using untried and untested compositional tools here in this passage. The techniques
described above are similar to those used in Atmosphères and Lontano, and in particular in the
second movement of the Double Concerto. But now, influenced by Popper, they have broader
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meaning. The music seeks to represent the two semantic concepts that are emergent from
many forms of physical design. In one sense, a metaphorical sense, the music score clearly
reveals the determinate components of a clock; even a person unable to read music will be able
to identify the patterns. And in another sense, the music reveals the indeterminate aspects of
the sensory elements associated with its cloud aggregations. The clocks, represented by the
discrete motif subject to increased pace and coupled with the use of a monotone canon and the
associated phrases, embody partition and detachment, a separation of units into divergent
entities. It is exclusion and schism. The clouds, represented by the sensory consequences of
the technical components, embody aggregation, union and accord. They are a holistic clustering
of independent but related units. They are amalgamation, inclusion, and integration.
Nevertheless, these emergent concepts are not in opposition to the motif. They are integrated
with it. Lobanova observed this in Ligeti’s music too. She wrote, reaffirming Popper's
interpretation of the metaphor,
"The 'clocks' and the 'clouds' do not form an antithesis, so much as a paradoxical unity
which can be observed in the way in which the musical structures are constantly shifting,
flowing and transforming into each other." (Lobanova 2002, 195)
When the clarinets enter in measures 5 and 6, they use a phrasing of the introductory motif that,
despite being treated to canon, and like the original flute entry, creates a unison. They create a
single metronome pulse. However this is not a discrete entity. The soft and accommodating
timbre of the instruments, coupled with the use of the same pitches, the mp dynamics, and the
same paced motif creates a complementary addition to the whole. This is more of the
amalgamation and inclusion. The second phrase introduced by the first clarinet at measure 6
begins with the same rhythmic treatment of the motif as used in the previous metronome effect
before joining the main phrase led by the flutes. Thereafter the clarinets contribute to the
unfolding cloud in precisely the same way as the flutes.
8.2

The Unity of Epistemics

The holistic unity that is represented by the interaction of clouds and clocks can be extended to
encompass the domain of epistemology, including all elements of knowledge ranging from that
associated with neurobiology and the physical domain to that associated with the semantic
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domain able to establish creative metaphor. The relationships between respective epistemic
domains, for example, the links between a motif of E♮4 and D♮4 and the qualitative ‘feel’
experienced by a listener to that motif, can be outlined in terms of the following simple
framework:

The Physical

The Sensory

The Intentional

The Semantic

Domain

Domain

Domain

Domain

a→

b→

c→

A pure sine wave

Audible qualitative

Cognitive thought

The functional

(330Hz) transduced

sound; the

grounded by abstract

determination of the

by the ear into nerve

phenomenality or the

constructions and

quality of ‘pure’

impulses

‘feel’ of aural

facilitating pitch

experience

determination

Figure 8.2a: The epistemic link between a physical sine wave
and the semantics of the quality ‘pure’
Figure 8.2a shows the epistemic links between the physiological determinations of a sound, in
this case a physical sine wave, and the semantic content ‘pure’ associated with denoting and
interpreting it. The links between the respective domains can be described further as follows.
Link a:

The sensory domain of audible sound supervenes upon the physical domain;
phenomenal experience depends upon material events.

Link b:

The intentional domain supervenes upon the sensory domain; mental
representation is able to identify and ‘make sense’ of primitive sensory
impressions.

Link c:

The semantic domain supervenes upon the intentional representations
constructed by mental representation; interpretations are context-dependent and
serve functional purposes.

Accordingly, the framework identifies the holistic interaction between the standard domains of
epistemology: the phenomenal, the representational, and the semantic, as shown in figure 8.2b.
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Figure 8.2b: The link between epistemic domains
The figure suggests a transitive structure with each domain supervenient upon the next, with
semantics dependent upon the intentional, the intentional dependent upon the sensory, and so
forth. However Popper’s notion of interacting components does not leave it at that. Knowledge
in the intentional domain, coupled with free will and the agent's aptitude for Plastic Control,
enable control over other domains, including the intentional domain. The agent can look at
things from a new perspective, or hear them in a new way. The listener can affect the sensory
domain by a tilt of the head, or even the physical domain by adjusting the sine wave. The
relationship between domains is fully interactive in its response to human agency.
Popper’s notion of Plastic Control and of interactive epistemics encompasses the role of the
composer in creating music in much the same way. If the two concepts exist simultaneously
within the music, the clocks shaping the clouds, and the clouds shaping the clocks, then at
every new measure Ligeti is adjusting the clock to affect the cloud based upon the predicted
behaviour of the cloud. This is not a one-way supervenience where the clocks are predetermined and the clouds are a consequence of this. It is an interactive process whereby the
clouds are being used to inform the clocks. The sensory qualities of the interactions are
informing the pace of the motif, the use of canons, the use of clarinets and thereafter other
instrumentation, and various other parameters too.
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No doubt some of these other parameters even include aspects of the compositional process
that are entirely intuitive and not affected by conscious decision. It is reasonable to suggest that
some aspects of epistemics in general and those pertaining to music specifically have innate
characteristics that support such interactions. Ligeti would have read Popper's thoughts on this
matter, and in particular where he sought to establish whether, besides the active human mind
and the equivalent in other living organisms, there are inorganic physical systems in nature
which demonstrate some equivalent kinds of Plastic Control. He sought to establish if there are
physical systems that also demonstrate interactive clouds and clocks,
“like an organism or like our cloud of gnats, but not alive: a pure physical system,
controlled plastically and 'softly', as it were.” (Popper 1972, 248)
Popper argued that such a system could be discerned in the case of a soap bubble, which
accordingly could be seen to have a ‘soft’ kind of Plastic Control. He wrote,
“The soap bubble consists of two subsystems which are both clouds and which control
each other: without the air, the soapy film would collapse, and we should have only a
drop of soapy water. Without the soapy film, the air would be uncontrolled: it would
diffuse, ceasing to exist as a system. Thus the control is mutual; it is plastic, and of a
feed-back character.” (Popper 1972, 249)

Figure 8.2c: Soap bubble. Image: Brocken Inaglory, 2007
This is equivalent to the interaction in Clocks and Clouds where the acceleration and other
adjustments applied to the introductory motif are subject to the restraints of contrapuntal
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technique and specifically the use of canon, and simultaneously the use of canon-counterpoint
is restrained by the characterisation of the motif. The two parameters must co-exist and develop
synchronistically as a result of system requirements and irrespective of the composer's agency.
Popper acknowledged that an inorganic system like this might still be viewed as a cloud
controlled by clocks, and not the reverse. The developing motif may be perceived as
unrestrained by the incidental use of canons. Popper argued that the controlling mechanisms
will always seek actively to avoid any effects caused by the cloud. Nevertheless these effects
still have a causal role.
“Our soap bubble is different in this respect and, it seems, more similar to an organism:
the molecular effects are not eliminated but contribute essentially to the working of the
system which is enclosed by a skin - a permeable wall that leaves the system ‘open',
and able to ‘react' to environmental influences in a manner which is built, as it were, into
its ‘organization': the soap bubble, when struck by a heat ray, absorbs the heat (much
like a hot-house), and so the enclosed air will expand, keeping the bubble floating.”
(Popper 1972, 250)
Popper argued that interactive dynamics of these kinds are a feature of all systems, but in the
case of living organisms, they are used to enable an agent to survive and thrive, to escape the
accelerating predators. His argument implied they are an important feature of epistemology;
knowledge has evolved as a replication of natural systems. The attributes of human mental
activities have developed based upon the same principles as all other systems.
Ligeti as composer becomes the soap bubble, in metaphorical terms, and the interaction of
separate components is partly controlled and partly subject to system constraints. The
composer is able to reason and make judgments based on generalisations formed of
experience of the world, but still the context that is the world is crucial.
In the case of Clocks and Clouds, it is the will of the composer that the structure of the
introductory motif used in the ensuing phrases retains its original rhythmic design, a cell
comprised of the two pitches E♮4 and D♮4, followed by a rest, each of equal duration, and
thereafter that the clarinet unison uses the same rhythmic cell structure. Nevertheless these
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features are dependent upon the context that includes music as a language and language as an
epistemic framework akin to that shown in figure 8.2a.
In another example of this feature, Ligeti’s treatment of the introductory phrases that are then
made subject to monotone canon and passed as a wave through the flute and clarinets, as
indicated above, includes increasing the pace of the motif. It includes tiny alterations to the
structure of the phrases, specifically as they are used in the clarinets. He makes these changes
to effect the cloud based on what he knows about the cloud locked away in his composition
room; he utilises his previous experience. He uses memory and perception to judge the context
before applying reason to ascertain further adjustments according to his overall objectives.
Nevertheless his application of trial-and-error elimination techniques, of Plastic Control, is not
done in isolation. In this case, the context includes the complete domain of the composer's
understanding of the world. The reasoning of one pitch or another is inseparable from reasoning
itself.
This combination of empirical knowledge based on perception and other aspects of cognition, in
particular the strategies of reason, of rational thought itself, is at the core of Plastic Control.
These must be adequate knowledge of the context, and the restraints of the context for either
the clocks or clouds to be subject to Plastic Control by way of reason. It is this reference to
context, and knowledge of the overall context, that is the defining characteristic of internalist
reduction and that will be explored in due course.
Popper recognised the complexities of context and of epistemic context in particular, and
argued that empirical knowledge must be treated as abductive; it cannot make the kind of
determinations that are claimed by inductive generalisations based on available data in the
context of that which is already known. If Ligeti has adjusted the rhythmic patterns of the
introductory phrase subject to canon on its every occurrence up to measure 10, then it is
reasonable to surmise he is likely to adjust it, or at least feel at liberty to do so, at its every
occurrence throughout the rest of the work. Similarly, if Ligeti has not adjusted the use of pitch
at all in the same period, then it is reasonable to surmise he is likely to do the same in the
future. The entire piece will be comprised of the pitches E♮4 and D♮4. A first-time listener cannot
know this will happen for certain, because everything in the world is contingent, but based on
experience of the piece so far, restricted to this piece alone, restricted to these introductory
measures alone, so far it seems a reasonable predication. But to claim the evidence provides
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justification for a hypothesis would be ridiculous. At most it is reasonable to claim an explanation
of best fit, to conclude abductively that every use of the phrase will have an adjustment of some
sort compared to the previous one, even if not of pitch.
Plastic Control and human agency can only make best fit predictions. However it's never
possible to be sure that some choice of action is the right one. Nothing can ever be proved, or
known for sure. There can only ever be uncertainty about those bubble interactions, or the
behaviour of those predators.
8.3

Idealized knowledge and Deductive Reasoning

The motif repetitions in the flutes, passed by canon to the clarinets, accelerate and stop. Figure
8.1 showed how the accelerations are arranged into phrases, the upper instruments pausing as
the phrase is passed through the other instruments, and then re-starting at the original pace, a
re-set ready to explore different permutations. When a phrase ends, the subsequent material is
presented in the context of what came before. The musical passages are not created in
isolation, just as epistemic meaning is never in isolation. The new phrase β is a consequent of
the previous phrase α.
α→β

a infers β

Popper's abductive thesis doesn't claim that α is the causal condition for β, that β is known as a
result of α, as this would require knowledge of β, which is not possible. Instead it argues that if α
is a potential explanation of β, then β provides some confirmation of α. the thesis, and any
associated use of potential explanations, doesn’t determine the degree to which the relation
between α and β supports a hypothesis when it’s true. Instead it provides an inference to the
best explanation. It seeks to establish if some hypotheses are better potential explanations.
The heritage of these arguments can be traced back to David Hume, the eighteenth century
Scottish Enlightenment figure born seven years after Locke's death, who argued for the
psychological basis of human nature and, most importantly for the current context, for
philosophical empiricism, and with it ontological scepticism. In particular, he questioned the
efficacy of inductive generalisations as regards new situations. Knowledge that eighteenth
century gunpowder can explode with an extremely big bang is based on previous such
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occurrences; the future conforms to the past. Furthermore, knowledge that the future conforms
to the past is also based on previous such occasions in the past; the future conformed to the
past. And so forth; it is an endless regress, which suggests it is impossible to establish the
foundations of the reasoning behind such applications of knowledge. Any justification of
inductive reasoning with inductive reasoning is circular, and therefore without justification. This
is Hume's problem; it undermines the efficacy of inductive reasoning to be able to yield
knowledge.
Furthermore it undermines the principle of sufficient reason, which asserts that every object or
every event must have a cause, or reason, to be considered as true. Nothing occurs at random.
If some expression is true, then there must be sufficient explanation available for why it is true. If
some justification is valid, then it cannot be the case that it's not valid.
Popper refuted the principle given his assertion that all theses are fallible. He argued it
contradicted the notion of Plastic Control, of the interaction between underlying pattern and
overlying shape. He had argued for many decades that, in science, there can be no such thing
as a complete reason for knowledge based upon a limited scope of generalizations. No
assumption can ever be fully justified; it can only be contradicted. Similarly, a lack of justification
is not justification in itself for refutation. Instead, ideas must be tested by trial-and-error.
Popper's approach to establishing scientific methodology was driven by this matter of principle
above all else, and the recognition that science thus needs to establish its theories upon a noninductive basis. Fifteen years before Ligeti’s work, he advocated falsification as a solution to
Hume's problem (Popper 1959). But he didn’t mention that it too has problems, as has been
hinted at in the examples of the previous section. It can be applied only as a form of
disconfirmation.
If hypothesis α infers β, and β is false, then the hypothesis α is false.
This amounts to a sceptical view given that any hypothesis α can only ever be known for sure to
be false; it can never be known as true. Its inferences do not view the premises as possessing
the absolute truth values associable with Frege's first-order logic and with the notion of a wellformed formula (wff). Instead it views premises merely as supplying some degree of evidence
for the truth of an inference. It merely fails to rule it out. If α is the first flute phrase and β is the
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first clarinet phrase, the fact that β is almost identical to α does not confirm a causal link. It
merely fails to rule out β.
Moving back to the Weimar tradition, Rudolf Carnap had much to say on this topic. After having
studied with Frege, and then also taught for much of the period between 1910 and 1926 at the
University of Jena, the educational centre of the Grand Duchy of Saxe-Weimar-Eisenach (from
1920 the state of Thuringia), he spent several years in Vienna mixing with the likes of
Wittgenstein, Tarski, and Gödel, and publishing his Logical Syntax of Language in 1934 before
fleeing the National Socialist regime in Germany and emigrating to the US in 1935.
Carnap developed many of his new ideas while ensconced in Emerson Hall at Harvard
University during the 1940–1941 academic year, together with Quine, Russell, Tarski, and
others. Carnap took detailed dictation notes of their conversations together, which are now
stored in the Rudolf Carnap Collection in the Archives for Scientific Philosophy at the University
of Pittsburgh. Records show that Carnap had at last dropped all recourse to the extensional and
syntactic framework endorsed in his previous publications, including the Logical Syntax.
Inspired by Tarski’s work in particular, coupling the quantification of modality with a restriction
limiting analysis to a finite number of descriptive predicates, Carnap came to understand how
semantic notions could overcome Hume's problem, how they could be framed in a manner that
ensured the validity and consistency of wff. He first explored a systematic foundation for the
study of semantics and its relationship with syntax in his Introduction to Semantics, published by
Harvard University Press in 1942. In contrast to the approach outlined by Hume and developed
by Popper's method of falsification, Carnap developed the argument that inductive logic is
actually an idealised generalisation of deductive logic. He realized he could revamp his previous
work, including the application of synonymy with truth-conditional warrant, to take advantage of
Tarski’s new semantic framework to encompass the notion that a sentence is analytically or
necessarily true in the case that it is true in every applicable context.
In contrast, Quine argued vehemently against this approach5. He had previously met Carnap in
Prague in 1933 and the two men had developed a respectful friendship. Nevertheless he refuted
this new Weimar semantics method and continued to support an extensional approach to
analysis during his time in Emerson and throughout his entire career, preferring syntactic
Further information about these dialogues is available at: Greg Frost-Arnold, Quine's Evolution From
Carnap's Disciple to the author of 'Two Dogmas'. Accessed online: January, 2021.
5
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analyses to semantic ones. In particular he objected to the emerging notion of a quantified
modal logic, analysing functions of the functions, declaring it unclear and unintelligible. Quine
insisted, like Frege had done before becoming entangled in Russell's Paradox, that if any
propositional concept is to be valid and consistent, then it must be linked to the truth-conditional
status of a referent in the world, not some nominalist concept. It must be extensional. It must
denote some entity in the world. He refuted the approach proposed by Carnap of a conception
of analytic truth and of logico-linguistic propositions in intensional and semantic terms.

Figure 8.3: David Hume by Allan Ramsay, 1754; Rudolf Carnap by Darren McAndrew, 2017.
Images: National Galleries Scotland, Philosophy Now
Carnap postulated a resource to modality based on the recognition that evidence for any
generalisation involves some degree of probability, which is applied to the new hypothesis, and
that, in this context, the probability assignment should involve an entire structure rather than
individual cases of distribution. He argued that the context provided by such a holistic structure
enables the semantic status of any event or proposition to be based on logic-conceptual
grounds alone and thus conform to the requirement of Frege’s first-order predicate logic. Most
importantly, in a refutation of Popper's scepticism, he argued that truth is not an impossibility at
all. Carnap asserted that the truth status of such a probability assignment is an abstract
phenomenon based on idealized conceptions. The justificational foundations for the truth status
of an expression are grounded not by way of empirical fact, but in the conventions of meaning.
Carnap argued the deducibility must be monotonic.
α→β

β confirms hypothesis α iff α would, if true, explain β;
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‘The clouds confirm their supervenience upon the clocks’ is
equivalent to ‘the clocks infer the clouds’
This is a confirmation of the material condition, addressed earlier, which is in turn the
cornerstone of logical inference. In the case of quantified existentials associated with first-order
logic, the truth value has an idealised status that enables it to give truth and validity to a
proposition. The assertion ‘every phrase is different’ remains falsifiable, and Popper's Critical
Rationalism is not contradicted, but its knowledge claims attain an idealised status.
Given its status as a wff, this truth value ensures that knowledge can be used to deduct further
knowledge. If the first time listener to Clocks and Clouds knows that the phrase will be adjusted,
and that the pitches will not be adjusted, then they can deduct according to the entire holistic
context that the phrases of the introductory measures are not subject to the same treatment as
the pitches.
It is important to emphasise that the notion of knowledge as an ideal does not infer it loses its
susceptibility to falsification, or that the use of axiomatic deduction infers that the generalizations
become fixed. As outlined previously, the goal of this paper is to establish the compatibility of
Semantic Rationalism and Critical Rationalism. Carnap's assertion of an epistemic link between
inductive and deductive logics does not represent a contradiction or refutation of Popper's
approach. Carnap’s theory acknowledged that all knowledge is subject to change. If, in its
epistemic state as knowledge, it exists as an ideal, then it is still subject to revision. When it is
derived inductively and takes on a deductive status, its knowledge claims are made objective
not in the metaphysical sense abhorred by Popper but in an epistemological sense. Empirical
knowledge based on perceptions of the world is not universal, or categorical like mathematics, it
is an ideal.
Indeed, the discipline of epistemology pursues an inquiry into the nature of knowledge in a way
that recognises that knowledge is a complete system, just as mathematics is a complete
system, and that acts in terms of determinable principles. However these principles are not
limited to the notion of falsification that is based on the impermanence of knowledge and that
leads to scepticism. Epistemology enables a refutation of scepticism, whereby it is not possible
to know anything for sure. In the case outlined here, it enables the possibility of reasoned
inferences in a context by way of deduction.
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Thus it is an epistemology that asserts the principle of veracity as follows:
Kap → p

If agent a knows p, then, by veracity, p is true in the world;
If the listener knows (and is correct in knowing) the clocks infer the
clouds, then, by necessity, the clocks infer the clouds.

p → ¬Ka¬p

if p is true in the world, then, by negative substitution, agent a
doesn’t know that p is not true;
If there is an introductory motif in Clocks and Clouds, then the
listener cannot know (and be correct about knowing) there is no
introductory motif.

¬p → ¬Kap

By contraposition, if p is not true in the world, then it’s not the case
that agent a knows p;
If there is no pitch change in the first thirty seconds of Clocks and
Clouds, then the listener cannot know (and be correct about
knowing) there is no pitch change in the first thirty seconds.

The system asserts that knowledge is to be interpreted not in terms of doubt associated with the
limitations of immediate cognitive awareness, but by way of cognitive reliability of being correct
about knowing. The principle of veracity asserts that if agent a, being of sound mind, has the
capacity to know p, then p is true in the world. Furthermore it asserts, subject to Frege's
existential quantification, that if the system proves it, then it is true in all cases.
(a)(p)Kap → p

For all a and all p, if agent a knows that p, then p is true
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9

Motifs and Molecules

9.1

The Expanding Pitch Cluster

Aristotle wrote the following:
"But whiteness and music are not one thing, for both are accidents to the same thing.
Neither if it be true to call what is white musical, yet at the same time will musical white
be one thing, wherefore neither is a man said to be a good shoemaker singly, but also a
biped animal, because these are not predicated of him per accidens." (Aristotle. On
Interpretation, chapter 11; trans. Octavia Freire Owen, 1853)
Midway through section A of Clocks and Clouds, at measure 14, there is no white music and no
musical whiteness at all, but there is at least another feature characteristic of Ligeti’s technique.
The introductory motif had been restricted to two pitches, the E♮4 and D♮4 for the first thirty
seconds of the piece, but now there is a F ♮4 added. It is only a minor second removed from
what there was before, but here at last is the widening range of the pitch-sequence, subject to
monotone canon, and accordingly of the resulting cluster, the beginnings of an expanding
harmonic wedge shape. The motif guiding the pitch-sequence has already been transformed by
way of acceleration, increasing in pace to 1/6 of a beat, and it is at this point that the last motif of
a phrase-sequence adds an F♮ to the pitch range. There are more permutations available to the
composer in developing the motif and immediately there is greater variance in the use of
derivations, and in the resulting textures.
And then, at section B, measure 20, the pitch-sequence switches the E♮4 for an E♭4, even while
the original E♮4 still perpetuates among the ensemble by way of the canon, the wave passing
through the clarinets, the synchronous sounding of the entire sequence creating a chromatic
pitch cluster of D, E♭, E♮, F♮. And then, by the end of section B, it expands further to encompass
the full enharmonic equivalent of a perfect fourth: C♯ - G♭. This in turn provides the opportunity
for an even wider range of motif constructs, and Ligeti responds by entirely dropping the phrase
structure and allowing the motif to continue uninterrupted even as its pitch-sequence is adjusted
further to form an ascending chromatic figure. This further blurs the textures, first by way of
triplet motifs, and then, as shown in figure 9.1, by way of an increase in pace to consistent
sixteenth notes.
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Figure 9.1: The introductory two-note motif has transformed
into an ascending chromatic figure by measure 28
The introductory motif has been transformed from its starting point as a two-note figure using
E♮4 and D♮4 into an entirely new realisation. It is barely recognisable from what it was before. Yet
still it asserts its predominance in the music, still it acts as the leading figure, establishing the
pitch range of the wedge and creating the cluster by way of being treated to canon and
distributed through the ensemble.
9.2

Motif Idealisation

If the introductory motif of E♮4 and D♮4 has become an ascending chromatic run from C♯4 to G♭4,
and yet there is no written confirmation that either the E♮4 and D♮4 figure or the C♯4 to G♭4
chromatic run actually constitute such a motif, then the entire notion of the motif might as well
be musical whiteness; it is an interpretation brought to bear upon the music by the observer, by
the audience listening on. It is an idealisation of an observed phenomenon by way of epistemic
evaluation. It is the listener who hears and determines the motif, despite the absence of formal
indications.
The writer of this paper is positing that knowledge determinations of this kind, based on the
notion of idealised knowledge introduced in the last chapter, can be modelled in terms of an
epistemic logic.
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Ⱶ

(∃a)(∃p)Kap
The system asserts that there is an agent a and a proposition p, whereby
agent a is subject to the idealised knowledge function K, and accordingly
knows that p
Or…

Alice knows in an idealised manner that the widening range of the pitchcluster ‘cloud’ is associated with variance in the ‘clock’ motif

The atomic formulae and operators of propositional logic, combined with the existential
quantifiers of first-order logic, are thus applied to the modelling, which is used to formalise
assertions of knowledge. In particular it is used to represent the inference relations between
concepts. In standard frameworks it is used primarily to model formal arguments pertaining to
propositional knowledge without reference to context. But it can then be given semantic
application that applies it to different situations, such as this one, encompassing the thought
conventions utilised by individual agents as regards music semantics, including associated
cognitive limitations, and involving available or inferential knowledge subject to ambiguity or
probability. Whether or not she is the good shoemaker, or whether or not she is the biped
animal of which Aristotle spoke, Alice knows the veracity of the propositional assertion that there
is a guiding motif in the music, and that the motif has quickly been transformed almost beyond
recognition.
Despite the different applications, epistemic logic usually seeks to model the knowledge
processes of an idealised knower free of the limitations and the restrictions mentioned above.
This encompasses system assertions of both the principles of bivalence and of epistemic
closure. If agent a knows that p is either true or not true, and only one of these alternatives, then
there is epistemic closure. Agent a cannot act as undecided; they cannot half-know that p is true
and half-know that it’s not. According to the system outlined thus far, Alice cannot half-know of
the guiding motif in the case it is transformed almost beyond recognition.
Ka(p v ¬p)

By disjunction, agent a knows (is able to determine according to the
ideals of the knowledge system) that p is either true or not-true (i.e. false)

Kap v Ka¬p

Agent a knows that p is true or agent a knows that p is not-true (false)
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Clearly, many real-world knowledge judgments are not so clear cut. Given that indecision and
many other vagaries of thought have a bearing upon epistemics, many writers have expressed
doubt about the possibility of extending logical closure to the domain of knowledge. Such an
approach would express a great deal of scepticism about the following Modus Ponens argument
with its single-premise closure.
If Alice knows that p
And if Alice is able to infer q from p
Then Alice knows that q
The inference operator, expressed in this case simply as 'infer', could be interpreted as
‘competently infer' or ‘competently infer and 100% believe', according to the situation. However
all of these terms as used in this context are equally vague, even the 100%, and do not add
much if the knower is in general an indecisive person, including about matters such as p and q.
If some compromise is made, and the K function which is expressed above simply as 'knows
that' is replaced with ‘is in a position to know’, then this would only amount to knowledge closure
in the context of an assumption of the idealisation of p and q.
There are other factors involved too. It is worth dwelling upon the use of deduction for the
inference of some β from some α. As discussed earlier, the inference operator does not assert
that β is a causal consequence of α. Knowledge of β is established by the inference alone,
irrespective of whether β is caused to happen as a result of α or whether β is known
independently of α. Accordingly, once again this is the material condition, the transmission of
validity principle, seen previously in the examination of mathematics and propositional logic. It
invokes the assertion merely that in the case the premise is a well-formed formula (wff) that is
true, then the consequent sustains the same status.
The inference operator passes validity from antecedent to consequent in terms of its conforming
to the structure of modus ponens: If α is true, and α → β is true, then β is true. The material
condition of the inference operator α → β establishes this entailment structure in terms of
equivalent expressions, which in turn confirms the inference as …


True just in the case (iff) ¬α ∨ β



False just in the case (iff) α ∧ ¬β
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In the case of the former, placed in an ‘if… then…’ conditional expression, the material
conditional of the inference assumes the supposition that α is true, and consequently, to satisfy
the inference relation, it requires either that β is subsequently true or that its assumption that α
is true is wrong. In the case of the latter, the falsity of the inference assumes both that α is true,
as before, thus to establish the efficacy of the inference that is false, and thereafter it assumes
that β is false given that the inference to β is taken to be false.
Thereafter, deductive rationalisations come in many forms. For instance, the elimination rule as
applied to inference indicates that if it is possible to deductively rule out a particular material
inference α → β on the basis of an identified context or scenario, then this amounts to
deductively eliminating the truth of β on the basis of α (and perhaps some of the other
contextual assumptions too). If it is possible to deduce that an inference event in the music with
a particular functional characteristic eliminates the truth of some further event with the same
characteristic, then if it's true that there has been such an inference event in the music, then it's
also true that a further such event is not inferred.
The writer of this paper is going to refute matters of scepticism then, and, by inference, Popper's
resort to falsification, by asserting the nature of premise p and the inference operator as
idealised components of coherence and rationality. Epistemic logic involves the study of applied
reasoning, and consequently the modelling of the process by which any expression is valid, and
it will be used here to assert the truth condition of an antecedent such that it can be passed to
the truth condition of a consequent. The following expressions set in a knowledge context
illustrate two ways this can be achieved.
1. Kₐp ∨ ¬Kₐp

Agent a knows proposition p, or, a doesn’t know p;
Alice either knows or doesn’t know that ‘the music is guided by a
motif’

2. Kₐ (p ∨ ¬p)

Agent a knows p or not-p;
Alice knows that either ‘the music is guided by a motif’ or that is
isn’t
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3. Kₐp ∨ Kₐ¬p

Agent a knows p, or, a knows not-p;
Alice either knows ‘the music is guided by a motif’, or she knows it
isn’t

4a. Kₐp ∨ ¬Kₐ¬p

Agent a knows p, or, a doesn’t know not-p;
Either Alice knows ‘the music is guided by a motif’, or she doesn’t
know that it isn’t

4b. Kₐp → ¬Kₐ¬p

Agent a knows p, infers: a doesn’t know not-p;
Alice knows that ‘the music is guided by a motif’, therefore she
doesn’t know that is isn’t

Of the arguments above, the first two are internalist and can be known by an agent for reasons
of logic alone. In the case of the first pertaining to some proposition p, assuming it is a valid wff,
either it is known by a subject or it isn’t; as a complete expression involving a disjunction and
assuming bivalence, it doesn’t need verification beyond the system itself. There are no other
logical options in this case beyond being known and being not known. In the case of the second
expression, again the expression is complete. Alice knows intuitively that one alternative of a
disjunction will be correct by way of the disjunction operator itself.
In contrast, the latter two expressions require confirmation in the world; they require listening to
the music. The validity of the expression rests not upon the epistemic system itself but on the
context of the proposition being made. If in some situation pertaining to the third expression the
subject does not know anything about whether p is true or not, whether or not the music is
guided by a motif, then the expression as it stands is false; the subject doesn’t know either of
the two alternatives. The fourth expressions depend upon a context whereby the subject doesn’t
know that p, the presence of a guiding motif, is not true.
A comparison of expressions in this way illustrates that epistemic reasoning can encompass
both internalist and externalist contexts. Confirmation of the truth of an expression can be
established either by way of the deductive logic encompassed by the system itself or by way of
empirical evaluation. However, the comparison of expressions also demonstrates the
importance of the issues raised earlier, how in all cases proposition p must be a valid
antecedent; the premises are always bivalent. The framework outlined thus far does not cater
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for vague and indeterminate terms. The expressions emphasise once again that modelling
coherent thought by way of epistemic logic pertains to black and white idealisations.
It might be suggested that any serious objection to the use of such a model-theoretic framework
is not going to focus upon the reduction to matters of internalism or externalism as discussed in
the last chapter, but upon the legitimacy of a system unable to encompass, on the one side,
matters of precision and definiteness and, on the other side, psychological factors such as
indecision, forgetfulness and half-belief, a system that cannot reflect the complex and
inconsistent properties of day-to-day thought, including its dynamic nature. However such a
suggestion might itself prove to be subject to empirical irreducibility!
It can be argued, given most concepts are vague and asserted only tentatively, and are subject
to revision, or in Popper's case to trial-and-error falsification, the assumption that a proposition
might carry the status of a wff subject to deductive reasoning is wishful thinking. However this
paper is going to assert the opposite, that without the validity of logical formulae and operators,
the mental domain cannot attain coherence. In the case of a situation whereby Alice isn’t sure if
she knows or doesn’t know that ‘the music is guided by a motif’, or that she half knows both, or
neither, then the matter pertains to psychology and not to epistemology. The latter pertains to
that which is known and not the mental processes involved in attaining that knowledge, and its
encompassing of idealisation explain the process by which a premise comes to be known.
9.3

Liquid Clouds

This paper is going to dwell further upon the matter of linking the identity of expressions with
empirical objectivity, given it is pivotal to all else that follows. Terms such as 'musical motif’ or
expressions such as 'clocks and clouds' are ambiguous and imprecise by their very intent; they
cannot be easily reduced definitively to the material domain. Nevertheless the argument will
seek to defend the place of such terms in coherent thought, and of the cognitive functions that
use idealised heuristics of this kind to establish the validity of atomic formulae and thereafter the
logic procedures that are a part of this coherency. It will make this defence in part by way of
refuting the alternative paradigm that has developed out of the standard heritage associated
with linking identity with definitions.
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It is possible to argue that language and the cognitive domain is composed of an assortment of
expressions and propositions that, on the one side, are mental and therefore subject to the
vagaries of subjectivity and normativity, and that, on the other side, are precise given they
describe the objective factuality of the natural world. This is the position of George Berkeley’s
Hylas, written of at the same time that J. S. Bach in Weimar was already fully occupied with
establishing coherency from harmonic deductions, writing what was to become his First
Brandenburg Concerto. In the case of Berkeley’s work, the ancient Greek protagonist in the
writing says the following:
"Colours, sounds, tastes, in a word, all those termed secondary qualities, have certainly
no existence without the mind. [...] For the clearer understanding of this, you must know
sensible qualities are by philosophers divided into primary and secondary. The former
are extension, figure, solidity, gravity, motion, and rest. And these they hold exist really
in bodies. The latter are those above enumerated; or briefly, all sensible qualities beside
the primary, which they assert are only so many sensations or ideas existing nowhere
but in the mind." (Berkeley 1713, 23)
This line of argument reaches back to Aristotle's On interpretation, in which he states:
"Thus if it is true to say that 'a thing is white' or that 'it is not white,' it must of necessity
be 'white' or not 'white,' and if it is white or not white, it was true to affirm or to deny it:
also if it is not, it is falsely said to be, and if it is falsely said to be, it is not; so that it is
necessary that either the affirmation or the negation should be true or false. Indeed there
is nothing which either is, or is generated fortuitously, nor causally, nor will be, or not be,
but all things are from necessity, and not causally, for either he who affirms speaks truth,
or he who denies, for in like manner it might either have been or not been, for that which
subsists causally neither does nor will subsist more in this way that in that." (Aristotle. On
Interpretation, chapter 11; trans. Octavia Freire Owen, 1853)
The argument supports the assertion that, given the propensity of vague terms, rationality and
logic must be reserved only for expressions supported by the objective principles of verification
established by way of the empirical world external to the mind. The music pitches, like the
clocks, are definable and capable of demonstrating coherence. Bach’s phrase structure and
cadences are entirely rational. However the music motifs in the Ligeti, like the clouds, are not
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quite so definitive. In contrast to this position, the writer of this paper has asserted, contrary to
Aristotle and Berkeley, that all terms are given precision not by the external world, not because
they are associable with sensible qualities that are primary and pertaining to solidity and motion,
but by an internal world. Even if expressions and propositions are vague in their application to
would-be objective and definitive matters, then still it is idealised approximations that are
generated and used for epistemic content, and it is this content that in turn enables coherence.
Accordingly, the paper will argue in favour of Carnap’s approach introduced earlier whereby,
given a framework beyond the empirical world is required for rationalism, it is reasonable to
assert that it is the deductive operators of propositional logic adapted to the domain of
epistemics that provide this framework.
It is regrettable that, in making such an assertion, the writer of this paper has not had the
opportunity to read all of the arguments set out in the literature over the past half century,
following up on the Berkeley account seeking to differentiate between precise and vague
expressions, in part because there have been so many of them. Nevertheless it has been has
noticed that generally these issues have not been examined in the context of an analysis of
either Bach, or Ligeti’s Clocks and Clouds, or of music at all, which is equally regrettable.
Writers have typically opted to focus upon matters of simple fact, and accordingly have argued
that the precise terms of the Aristotelian and Berkeley heritage are to be associated with
science concepts, and in particular those pertaining to natural kinds.
The linguistic term ‘elm tree’ can only be identified in the world with the object ‘elm tree’, a
deciduous tree of the plant family Ulmaceae, and which evolved into its current form
approximately twenty million years ago. This is the definition of the botanical term, which cannot
be taken to mean anything other. It is precise and objective. Similarly, the linguistic term 'water'
can only be identified as the H2O molecule; this is the precise and objective definition
established to be the case in the actual world.
One of the most influential writers who has picked up on this matter is, again, Hilary Putnam.
Even after having discussed how the meaning of the term water has changed over the
centuries, as science knowledge gradually developed, he still insisted that meaning is to be
considered as fixed in the case of natural kind terms. He argued, similar to some of the
arguments previously made here, that these changes in meaning and any other cognitive
factors, pertain to epistemic limitations, to psychological matters and the accuracy of
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knowledge. In contrast, the identity of water has never changed. Knowledge involves reducing
the 'spaces' between knowledge and fact; it involves moving as close as possible to a precise
definition of this identity so as to be able to establish further knowledge, but the facts
themselves don`t change. And it is these core facts that can be used as the basis for semantics.
“Once we have identified a word as a natural-kind term, then we determine whether it is
synonymous with another natural-kind term primarily on the basis of the extensions of
the two words.” (Putnam 1988, 50).
Many writers have followed Putnam’s examination of the identity of water as H2O as a basis for
exploring meaning, and so this paper will follow the example too, at least for the current chapter.
After all, water constitutes the majority of molecules comprising the human body, and it is
arguably the most common compound on the planet. And after all, water comprises most of the
clouds in the atmosphere, at least considered literally. However, in deference to Putnam's
externalist approach, and to the same of Aristotle and Berkeley, the writer will argue the position
of Sellar’s Coherentism whereby water is not to be identified in a definitional manner as H2O
and, accordingly, that nothing can be identified with any term except in an approximated and
idealised and heuristic manner.
Firstly, it is not difficult to argue that a body of water such as the River Ilm passing through
Weimar is not to be considered as definitively H2O; it has much else in it, not least, given its
passage through forest and fields, the many varieties of carbon-based biological molecules.
Similarly, water from the tap at home is not mere H2O. It is better described as, well, a solution
of dissolved ions and gases that varies by local geology and municipal water treatment
procedures. The point is that water is only one part (the solvent) of the whole (the solution)
when it splashes into the kitchen sink.
Putting such matters aside, it might be argued that the identification of water with H2O is actually
making reference to the notion of ‘pure water’, a solution that is water and nothing else. So,
assuming the distillation of the river or tap water, taking advantage of the difference in boiling
points of water and of the other components of the solution so as to separate them, then
passing this purified water through various ultra-filtration systems to achieve something which is
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about as pure H2O as is practically possible, then the result might be called, well, ‘ultra-pure
water’.
However still this doesn’t quite suit the requirements of the definition. Pure water in the context
of a ‘body of water’ isn’t possible; H2O has an equilibrium decomposition with itself that
encompasses the following:
2H2O ⇋ H3O+ + OH₋ Any two water molecules are interchangeable with a hydronium
ion and a hydroxide6
The point is, for any appreciable quantity of water molecules, a tiny fraction of them will be
reducing into substances that aren’t H2O any more, and thereafter re-oxidising back into H2O.
The new molecules will be a part of the system that is usually acknowledged as water, but they
are not a definitive H2O all the time.
Furthermore, there are many other chemical properties that undermine the notion of pure water.
For instance, account can be taken of the three relatively stable isotopes of hydrogen: 1H
protium (a single proton), 2H deuterium (a proton and a neutron), and 3H tritium (a proton and
two neutrons). They are all hydrogen atoms with roughly identical chemical properties, including
when they are part of a water molecule, however a small amount of deuterated ‘heavy water’,
2

H2O, will have a greater mass than its common counterpart. It will dissolve common salt, and

mix together quite effectively with all of the other water molecules in the River Ilm, but, in
contrast to the rest of the water, it is actually toxic. In chemical terms, it’s sufficiently different
from H2O as regards its properties to be able to cause great harm to a human subject willing to
drink it in large enough quantities. Having said that, at any one time, the human body already
has some ‘heavier’ water molecules mixed in among the rest, and is able to cope. Nevertheless,
it’s not clear in this case if the definition of water in the body, or anywhere else, includes heavy
water, which is not standard H2O, or not.
The oxygen atom can have its isotopes too. Chemists may not have defined them in terms of
names, not as far as the writer of this paper on music is aware, but they’re just as capable of
adding variety to the chemical properties of a water molecule.

6

https://en.wikipedia.org/wiki/Self-ionization_of_water, accessed 13 January 2021

102

Of Clocks and Clouds, Of Coherence and Conceivability: Part 3

As regards Twin Earth, the thought experiment proposed by Hilary Putnam (Putnam 1988, 3036) defining some alternative world that is in general identical to the Earth but where the
constituents of water are not actually H2O but instead XYZ, and where the alternative world
agents know that water is XYZ because it actually is XYZ for them, then the variety among
potential chemical properties means that perhaps this is not so far from scientific possibility.
Indeed, it’s not unreasonable to consider that there might be some distant corner of the universe
in which antimatter prevails.7 In this case, the antimatter agents alongside Alice and all of the
other normal-matter agents would presumably mutually annihilate if there was interaction
between them, but nevertheless, putting that unfortunate eventuality aside, still the identity
between the two worlds would be maintained. The hydrogen and oxygen in the taps and rivers
of the Twin Earth XYZ anti-world would still be composed of the same number of protons and
still able to constitute something that, locally at least, does absolutely everything that water does
in this corner of the universe, but that is composed of antiprotons and antineutrons. It would be
an antiwater, and thus it wouldn’t meet the conventional definition of water, and yet it would still
be H2O in the standard theoretical sense.
And maybe this is the pertinent point of the 'water is H2O' thesis. Setting aside the prospects of
antiwater, and also the realisation that any given tap water has its idiosyncrasies, not least its
few thousand ‘heavy’ water molecules, and that water can never really be a pure substance in
the chemical sense, there is still the theoretical sense of the terms to consider.
Setting all of these messy details aside, for the sake of achieving the precise identity of water as
a natural kinds term, there will be some attempt to simplify the Chemistry by making it more
abstract. This is the approach taken by Putnam and others, the path of settling upon fairly
elementary but tidy abstractions of the science. The writer of this paper works in a school with
older and more advanced chemists and so will discuss abstractions that remain tidy but that are
a little more advanced.
Moving then to a more theoretical consideration of the identity of water and H 2O, it can now be
asserted that the essence of water comprises an oxygen atom, including 8 positively charged
protons and 8 negatively charged electrons, bonded with two hydrogens atoms, each including

7

https://en.wikipedia.org/wiki/Antimatter, accessed 13 January 2021
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a single proton and electron. To support the identity premise, it can be asserted further that a
molecule without this exact ratio of constituent atoms is not water. For instance, H 2O2, with two
oxygen atoms, is hydrogen peroxide, an unstable oxidant that can be used as rocket propellant,
and H3O+ is the hydronium ion mentioned earlier, the ‘extra hydrogen’ carrier responsible for the
reactions of soluble acids. As a definition, the molecular formula being considered is precise
and definitive; it seems clear what water is, and what it is not. It is a bivalent truth, a wellformed-formula. Take a water molecule, change the number of atoms, and the consequent is
something that is not water.
The tidied H2O molecule is, at least theoretically, very stable. Both atoms on their own are nonmetal elements with incomplete electron shells and accordingly have the inclination to form into
molecular relations with others by way of covalent bonding, so as to complete their shells and
achieve chemical stability.

Figure 9.3a: The covalent bonding of the atoms comprising a water molecule.
Source: Wikipedia (public domain)
However the greater number of protons in the oxygen atom causes it, just as is the case with
other non-metal elements with few electron shells and a correspondingly lower radius, and
despite the neutralising effects of the electrons, to have a slightly stronger electric charge, a
slightly higher degree of electronegativity.
When one atom in a molecule has greater electronegativity compared to another, then the
density of the corresponding electron cloud is not symmetrically distributed. In the case of the
H2O molecule, the two bonding electrons are more likely to be located in the proximity of the
oxygen atom rather than the hydrogen atoms, and consequently the oxygen atom acquires, as a
consequence of its stronger electronegativity, a partial negative charge. This in turn causes the
overall arrangement of the four electron pairs in the outer shell of the oxygen, including the two
104

Of Clocks and Clouds, Of Coherence and Conceivability: Part 3

bonding pairs and the two lone pairs, to become skewed into the shape of a distorted
tetrahedral, a broadly ∧-shape. The oxygen atom has the partial negative charge and
accordingly the two hydrogen atoms together have a more positive charge. The molecule is thus
dipolar, with a positive side and a negative side, which in turn causes consecutive water
molecules in a solution to become attracted to one another as a result of the hydrogen bonds.

Figure 9.3b: Water as a molecular dipole with a negative side shown as blue
and a positive side shown as red. Source: courses.lumenlearning.com
As a result of its polarity, the water molecule possesses the property of adhering to other polar
substances; it has a strong surface tension itself and is able to ‘stick’ to the surfaces of other
things. But it should be emphasised that this property is not a direct result of the atoms that
comprise the molecule; rather it is a result of their interaction. It is a consequence of the
covalent bonding which causes the electronegativity and accordingly the polarity. It is not the
constituent components, the clocks alone that enable the ‘sticky’ attribute of water. It is the
emergent clouds that enable water, for instance, to move upwards against gravity through the
xylem vessel in plants and in other natural environments.
The example above shows that, if the theoretical identity of water is its molecule, it is still to be
established whether the meaning of 'molecule' is to be restricted to the component parts or
whether it is to include the consequences of the interaction of those parts. This is the same
issue that Popper explored in terms of the soap bubble, as discussed previously in chapter 8.
He asked whether it is the clocks that define the system alone, or whether the definition includes
the interaction of those clocks with other factors, not least the emergent clouds.
Moving further, as a result of its polarity, water has a higher boiling point than it would otherwise
have, and is thus a liquid at room temperature, both in taps and rivers but also in living things,
creating an aqueous environment for the chemical reactions in the human body that sustain life.
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But again, this is a consequence of the fluctuating interaction of atoms within the molecule, the
varying clock-motifs in the clouds. It is the resultant effects of the bonding that causes the water
molecule to act as a good solvent for hydrophilic substances with ionic bonds, layers of water
molecules forming around them and keeping the ions separate.
Furthermore, as a result of its polarity, water is less dense when frozen, which in turn prevents
the ocean bottom filling with ice and turning the entire planet presumably to solid H 2O. Again, it
is the interaction within the molecule that causes the emergence of this property, and also the
specific heat capacity, the characteristic of requiring a relatively high degree of energy to
undergo physical change, or even to change in temperature; it is stable in the environment and
thus able to support a relatively stable temperature inside living organisms and their habitats.
As a result of its molecular polarity, water also has the property of being transparent at visible
wavelengths because (1) molecular resonances and other mechanical absorbing phenomena
don't tend to be ‘excited’ in water at visible wavelengths and (2) as a liquid, it is optically
homogeneous. For reasons of great complexity, beyond the experience of the writer of this
paper, molecular interactions cause the electrons to be impeded and absorb most of the
infrared and ultraviolet radiation but not that of visible light. It turns out that the reason organic
life has developed vision at the frequencies it has, roughly in the region of 400-800 THz, is
attributable to the interaction of atoms in the water molecule, whereby early organisms sifting
about in the ‘water’, avoiding predators by trial-and-error elimination, discovered there is actually
something to ‘see’ in aqueous and other polar-charged environments at these frequencies.
Despite the limitations of experience, the writer of this paper is going to argue that the notion of
water being identical to H2O is not only a gross simplification of Chemistry, and of the
complexities of the natural world, but it is ambiguous as regards what comprises this identity.
There is no clear criteria for establishing precisely which properties of any particular natural kind
gives it its elevated objective status. In this context, the writer of this paper, like Sellars before,
is arguing that if the definition of water is not precise, or unambiguous, then most likely nothing
is.
And furthermore, having said all of the above, it must be emphasised again that, actually,
molecules are never experienced one at a time. The theoretical approach proposed above is a
belittling of Chemistry and of empirical knowledge in general. It involves turning Popper's
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practical, experimental methodology into one of impossibly isolated molecules and atoms. It is
reaching far beyond the domain of semantic idealisations, giving science some false ontological
status, making the water molecule a platonic ideal, not just a clock mechanism but the clock
mechanism, and deriding any ‘body of water’ aqueous system as a messy, emergent cloud that
merely derives from H2O, but isn’t actually H2O.
This paper is arguing that, yes, it is possible to know that water is H 2O or that Ligeti's Clocks
and Clouds begins with an introductory motif, but not because those premises are objective, or
characterised by solidity and motion, but because they are normatively developed pragmatic
heuristics derived from complex matters and thereafter suited for further processing.
It is not likely that a musician listening to the beautiful coherence of Bach or Ligeti, or
considering the identity of an E♮4 and D♮4 motif would have sought such lofty metaphysical
conclusions, but that’s fine. Now there is an even broader range of examples to support the
premise that human cognition and accordingly language expressions and propositions operate
in terms of heuristic approximations, simplifications, and idealisations, and is able to apply these
idealisations to generate semantics.
But all of this isn’t even the main point to hand. Berkeley and Putnam may have been able to
accept these points. This paper is arguing something further, as Carnap argued before, that the
processes of human thought convert inductive (or abductive) generalisations into heuristics not
only to side-step the complexities, but also to place concepts in a form whereby they can be
treated to deduction, and, given a person of sound mind (i.e. not being indecisive, or drunk, or
suffering from Covid-fog), made sufficiently coherent to sustain validity as a wff, and thus to be
subject to modelling in terms of epistemic logic.
The writer of this paper is positing that the notion whereby idealised premises are irreducible is
actually a legacy argument derived from the standard heritage associated with linking identity
with definitions. Objective terms were seen as reducible and subjective terms not. When
objectivity was discredited, as it has been again above, then all terms are cast into the same
irreducible river, or sink.
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9.4

The Talk-Past

To emphasise the point once more, the writer of this paper is arguing that epistemic logic
doesn’t need to answer either to standards of objectivity or to psychological limitations
associated with knowledge given it seeks to represent the mind's proclivity for attaining
coherence by way of heuristic premises and idealised inferences. If agent a knows both that p
as an abstracted heuristic proposition is true, and also that p → q as an idealised inference is
true, then they will be able to recognise that the truth of the heuristic proposition q follows. The
notions of E♮4 and D♮4, of a musical motif, of a canon wave-effect of clocks and clouds, are all
heuristic propositions made coherent by way of being subject to idealised inferences. In the
context of this paper, these rational postulates are expressed by the theorems and operators
employed by epistemic logic, whereby modal axioms are taken to constitute the K function of
knowledge.
Perhaps this is not such a new idea after all. As previously recounted in chapter 1 of this paper,
speaking in Plato's Theaetetus, Socrates argued the following.
“Knowledge is not located in immediate experience, but in reasoning about it, since the
latter, apparently, but not the former, makes it possible to grasp being and truth.” (Plato,
Theaetetus 186, d2-5)
Nevertheless it has been a complex matter trying to explicate the processes of this reasoning.
As indicated earlier, the development of epistemic logic of this kind began with Weimar-resident
Rudolf Carnap who turned to the matter only after fleeing Europe in advance of the Second
World War and settling in the US. It was then developed to a significant degree by the Finnish
logicist Jaakko Hintikka who specifically addressed upon the matter of semantics by defining the
axioms of epistemic logic as an especially strong kind of rationality (Hintikka 1962). This chapter
has taken these matters for granted thus far, but mention should be made that it was Hintikka
who applied semantics to Carnap’s modal logic in a way where it could model reasoning in
terms of the operators of propositional logic, such as the rule of conjunction and the entailment
of Modus Ponens, as shown in the examples already introduced earlier and further developed
below.
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(Kp ᴧ Kq) ↔ K(p ᴧ q)
Knowledge of conjuncts is equivalent to knowledge of the conjunction.
The conjunction and the aggregate of the conjuncts amount to the same.
If Ligeti knows of the clocks and he knows of the clouds, then he knows of
the clocks and the clouds
As indicated previously, the rule of Modus Ponens is expressed in propositional logic as follows:

⊢

p→q

In general, if p is true, then q is true;

p

In this case, p is true;

q

Therefore, in this case, q is true.

Deductive inferences in epistemic logic then add the function for knowledge, thus establishing
epistemic logic as a second-order logic, detailing the functions acting upon functions.
Kap ᴧ Ka(p → q) → Kaq
Alice knows p is true, and Alice knows that p infers q, and consequently
Alice knows q is true.
The narrative has returned to the notion of a framework for representing coherency, and to the
heritage of certain figures in the development of such a modelling approach, in part to place the
notion of an idealised premise back into the intended context, but also as a setting to introduce
the ideas of a more recent figure whose work has raised powerful objections to some of the
issues raised here. Timothy Williamson has made the exploration of Putnam’s ‘spaces’ a key
part of his exploration in many areas of philosophy, in particular that of epistemology. He has
sought to examine the distinctions to be made between knowledge and fact, between the
idealised propositions associated with cognitive understanding as outlined above and the
ontological actuality of the world external to the mind.
He has argued that the clocks as they pertain to knowledge formation, whether the motif or the
molecule, do not act as straightforward mereological parts of an epistemic whole with their own
parts in turn. The pitches that comprise the motif and the atoms that comprise the molecule
cannot provide mechanisms that alone explain the resulting phenomena. The emergent clouds
that are heard as pitch clusters in the music, or that are perceived as the stickiness, and
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transparency, and the specific heat capacity of water, are not subject to any necessary and
sufficient conditions defined by respective clocks.
In particular Williamson has argued against the standard approach in epistemology, traceable in
this case back to those remarks made by Socrates in the Theaetetus, whereby knowledge is
reducible to belief, and belief is considered as prior to knowledge, whereby belief can be
converted to knowledge by way of an intermediary function comprising justification and truth.
(Plato, Theaetetus 187, b4-9) Williamson argued that Gettier and other similar cases have
exposed the problems associated with this approach and suggested that knowledge cannot be
formulated as a combination of belief with extras; nothing is prior to knowledge in a
straightforward transitive sequence.
Williamson wrote, specifically omitting mention of shape or triangles:
“For example, although being coloured is a non-trivial necessary condition for being red,
that gives us no reason to expect being red to have an analysis as being coloured plus
whatever must be added to being coloured to get being red, under a different
specification of the latter that does not mention red.” (Williamson 2011, 214)
Williamson asserted that, given the ambiguous and idealised nature of most abstract concepts,
not least the motif and the molecule, the associated terms and expressions cannot be made
subject to eliminative reduction. The music resulting from the ten instruments of the ensemble
shown in figure 8.1 is not reducible to the motif, or even to the sum of the music played by those
ten instruments. The music is not an aggregate of clocks. The resulting music, like the motif and
the molecule in turn, is a form of cloud that interacts with the constituent parts, the clocks, but
that cannot be reduced to those clocks.
Thus far Williamson has not contradicted the ideas outlined in this chapter, in particular as
regards the idealised and heuristic nature of concepts. However he has expressed scepticism
about other aspects of the approach, about the notion of defining knowledge reasoning in terms
of an internal deductive process, or in terms of any kind of a purely mental state with no
required links to the world outside of the mind. He has argued that, while the act of observing
and thereafter thinking or believing that there is a guiding motif in the Ligeti, or even that the
water molecule enables water transparency, doesn’t have to lead to non-mental consequences,
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in contrast, the act of knowing these things does have consequences; it affirms their truth
status.
Accordingly Williamson has maintained a defence of the externalist position espoused by
standard epistemology; idealisations are approximations but still they pertain to and are given
legitimacy by the actual world. Knowledge pertains to this legitimacy. He has justified this
approach by way of his knowledge-first epistemology, by way of the characteristic that
knowledge is established before belief. This approach asserts there is no false and no nonexistent knowledge; there is only the distinction between knowledge of the motif that is factually
correct and that which is factually incorrect, plus the ‘spatial’ gradations between the two
alternatives. Belief adds a second level operator to the semantics. ‘The music begins with a
motif’ becomes ‘Harry believes the music begins with a motif’. It is a de dicto assertion. But
belief is asserted only after there is already knowledge, whether correct or otherwise, and is
held whichever of these is the case. Knowledge is subjective or normative or idealised, but it is
also answerable to its correspondence with the actual state of the world.
If Alice thought the introductory motif in Clocks and Clouds begins with three pitches, perhaps
because somebody else in the choir told her this before rehearsals began that this is the case,
and then later she discovered it has just two pitches, then the original belief was wrong because
the knowledge gained was ill-informed. The thought or belief was based on incorrect
information, not the other way around. Therefore the truth condition associated with the
knowledge that the motif begins with two pitches resides beyond the domain of Alice's mental
processes. Popper would have argued that Alice’s correct grasp of the knowledge, that there
are two pitches, must also be fallible, and Williamson would not have disagreed. All knowledge
is fallible because, even when observed directly, it is an approximated ideal, and, accordingly, it
is always subject to revision, and this means, according to Williamson, it is compromised as
regards its truth status.
Williamson suggested that any non-functional epistemology of this kind must have a kind of
neutral third-person perspective able to evaluate an agent’s epistemic status as if from an
external viewpoint, looking in from the outside, able to encompass additional information that
would otherwise be unavailable to the agent, such as the actual state of the motif and the
molecule. However it must also acknowledge that knowledge is not fully open to introspection,
and accordingly even if a person knows a certain thing, they cannot know for sure that they
111

Of Clocks and Clouds, Of Coherence and Conceivability: Part 3

know that certain thing. Accordingly knowledge cannot ever be affirmed as precise and
objective, as definitively or necessarily true, given the 'spaces' outlined above, given that truth
cannot exist in a definitive or necessary form. Knowledge is constrained by its irreducibility. It
can interact with the external world but never perfectly replicate it. Accordingly it cannot be
reliably justified or modelled in a framework except within its own context.
Williamson characterised his third-person approach as standing in contrast to that of an
internalist epistemology, which he argued takes a kind of subjective first-person perspective. In
this case, knowledge is given validity by way of the personal perspective, giving justification by
way of clock functions such as deductive justification and evidence. He gave the example of
trying to use objective ‘evidence’ as the justification for the truth of an assertion. Problems arise
because the approach used to assess the supposed evidence may not be the same for
everybody, such as for realists and sceptics. If Aristotle and Alice debate the actuality of atoms,
and Alice has become a sceptic who denies that there are macroscopic physical objects, then
Aristotle can no longer point to the physical existence of atoms and molecules as evidence to
support his case. He might need to refer to some psychological intuition pertaining to the
existence of atoms and molecules as evidence to persuade Alice, even while continuing to use
physical existence as a justification himself. Accordingly, he must accept there can be no
universally-accepted evidence. Similarly, Williamson argued that, given knowledge is
ambiguous and idealised, there can never be conclusive justification for any terms. As Popper
argued previously, knowledge cannot itself be factive despite the intuitive inclinations for such
things both among the general public and among science communities. There is always the
'space' separating the domain of epistemics and that of ontology.
Williamson suggested the approach should not be taken as a discouraging one; the separating
space was not that vast. He pointed out that, even though knowledge is fallible and non-factive,
and irreducible, still the principles of knowledge-first epistemology make it akin to disjunctivist
accounts of perception, which are modern versions of direct realism. These accounts explain
failures of perception, such as that associated with illusion and hallucination, in terms of
knowledge veracity, the status of being adequately informed or otherwise. The externalist
aspect means that true knowledge is not to be considered as a form of psychological condition.
Even if the listener is in the concert audience and doesn’t hear the motif at all, or doesn't
perceive the clocks at the beginning, or the opaque blur that is the cluster permutations resulting
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in the clouds at section A, this is likely not the result of false knowledge caused by psychological
defects; it is more likely simply a matter of being ill-informed.
Williamson pointed out that knowledge pertains to semantics but that only mental states play a
causal role in rational action.
“If you want a drink of water and believe that your glass contains water, then other things
being equal you will drink from your glass, whether or not you really know that it contains
water.” (213)
Williamson is arguing that if Ligeti perceived the interaction of Popper’s clouds and clocks in his
music and compositional technique, then he might be inspired to act upon this perception
whether or not from a neutral perspective this interaction actually exists in his music. If
knowledge requires truth, and truth is not the issue in psychological conditions, then knowledge
is not comprised of mental states.
This is a very different semantic position to the one that has been argued by the writer of this
paper. Both approaches agree on the idealist attributes of knowledge and that these reflect the
constrained accessibility of the external world. But this paper will argue further that constrained
accessibility to the factive world is not of crucial concern in semantics given that the truth of an
idealised knowledge premise is established internally by way of deductive internal mechanisms.
This is a refutation of Williamson’s argument that the truth of an idealised knowledge premise is
established externally by way of that which is the case in the external world, that which is of
constrained accessibility.
This paper is arguing that heuristic idealisations establish the validity of well-formed formulae
and accordingly that, given a defined context, knowledge leads to closure and validity, and thus
to truth, which is an epistemic truth. In contrast, Williamson argued that truth leads to
knowledge, whereby knowledge cannot be fully valid without truth, and whereby this truth exists
only in the context of an inaccessible metaphysical domain. Idealisation prevents any possibility
of a wff.
Thus the crucial difference becomes apparent; comparing the arguments side-by-side reveals
how the approaches are simply talking past each other, just as Semantic Rationalism and
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Critical Rationalism are talking past each other. The former argues that the real molecule is not
the linguistic term molecule, and that deductive reduction is possible set in a semantic context
defined by the linguistic term. In contrast, Williamson, and the Critical Rationalist tradition not far
behind, argues that the linguistic term ‘molecule’ is not the real molecule and that premises are
irreducible except when modelled in a specific context.
It is certainly the case that while formal theories may seek to explain deductive processes, they
may not address all the complex matters of practical implementation, including all the
contradictions that arise from those implementations. Williamson wrote about this matter too.
“The semantic theory may specify which propositions the conditional expresses, as a
function of the propositions its antecedent and consequent express, but that does not
explain how speakers recognize the truth-value of the proposition in place.” (Williamson
2020, 5)
This paper is not going to address the issue of how an agent determines the truth value of a
heuristically-generated concept or inference in a context in any great depth. It is enough here to
establish that this happens in some manner or other, and that there are heuristic concepts
which are determined as true or otherwise according to the functions applied by a particular
scenario. However it must be acknowledged that such matters are not so easily disregarded.
Asserting inference in terms of its material condition, in terms of ¬α ∨ β, does not always fit the
conditional supposition of α → β. For instance, if there is an assertion that a canonic treatment
of the introductory motif in Clocks and Clouds leads to pitch clusters, that the clocks infer the
clouds, then the heuristics of the idealised concepts involved do not necessarily correspond to
the assertion that the inference is true only in circumstances whereby it's also true that either
there are no clocks or there are in fact clouds. Such a rationalisation would seem very
unintuitive. Accordingly, there is an internal tension that exists between the logical
characteristics of inference and its application to context.
Williamson concluded that the practical use of conditional inference is itself a heuristic process,
and not a deductive one.
“A purely semantic theory of conditionals is only half an alternative.” (Williamson 2020,
7)
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In the context of his greater focus upon cognitivism and on the links between these matters and
psychology, Williamson asserted that differences between inference as a logical operator and
the contextual application of inferences are a case of pragmatics filling the gaps. In contrast, this
paper, in support of the principles of Rationalism, is positing that, while inference is clearly as
much a heuristic process as that of concept-generation, nevertheless it is a process that
employs rationalised considerations that are constituted of deductive reasoning. Williamson
posited that a theory of conditionals must have an accompanying cognitive account, but this
paper is arguing the opposite. The writer here is taking an exclusively epistemic approach.
While not denying that heuristics are an important part of psychological processes, the current
account is focused upon an idealised account of knowledge, and accordingly is treating
heuristics as a component of epistemic entities rather than as separate to them.
It is the metaphysics of context that is the outstanding question here, coupled with the
corresponding association of semantics with different domains. The internalist approach as
espoused by Carnap and Hintikka, and as used in this paper, treats semantic truth as having an
epistemic status, while the externalist approach espoused by Putnam and Williamson treats
semantic truth as having a metaphysical status. More on these matters in due course.
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10

Weimar Idealism

10.1

The Enlightenment Milieu

In actual fact, George Berkeley was not an externalist like Putnam and Williamson at all. He
made the distinction between the objective and mental realms but then placed the former in the
latter. He recounted the pivotal discussion in his First Dialogue:
Hylas

I profess, Philonous, I am at a loss. I know not what to say to this [to all this talk
of motifs and molecules].

Philonous

But neither is this all. Which are material objects in themselves, perceptible or
imperceptible?

Hylas

Properly and immediately nothing can be perceived but ideas. All material things
therefore are in themselves insensible, and to be perceived only by their ideas.

Philonous

Ideas then are sensible, and their archetypes or originals insensible.

Hylas

Right.

Philonous

But how can that which is sensible be like that which is insensible? Can a real
thing in itself invisible be like a colour; or a real thing which is not audible, be like
a sound? In a word, can anything be like a sensation or idea, but another
sensation or idea?

Hylas

I must own, I think not.

Philonous

Is it possible there should be any doubt in the point? Do you not perfectly know
your own ideas?

Hylas

I know them perfectly; since what I do not perceive or know, can be no part of my
idea.

Philonous

Consider therefore, and examine them, and then tell me if there be anything in
them which can exist without the mind: or if you can conceive anything like them
existing without the mind.

Hylas

Upon inquiry, I find it is impossible for me to conceive or understand how
anything but an idea can be like an idea. And it is most evident, that no idea can
exist without the mind.

Philonous

You are therefore by your principles forced to deny the reality of sensible things,
since you made it to consist in an absolute existence exterior to the mind. That is
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to say, you are a downright sceptic. So I have gained my point, which was to
show your principles led to scepticism.
Hylas

For the present I am, if not entirely convinced, at least silenced.
(Berkeley 1713, 41-42)

The silence did not last for long. After Kant awoke from slumber, then the intelligentsia gathering
in Weimar had a great deal to consider, and thereafter a great deal to say about the matter. And
since then, the cultural life in the city and the local region has played a significant part in the
development of arguments pertaining to metaphysics and semantics, as this chapter aims to
illustrate.
There had been aristocracy with their wooden castles and churches located at this particular
location along the Ilm Valley since medieval times, but it was only when the powerful Ernistene
family claimed the town as the centre of their dukedom in the mid-sixteenth century that many
celebrated artists followed, starting with court painter Lucas Cranach the Elder, known for his
paintings and engravings of themes associated with the Protestant Reformation, and followed
more than 150 years later by court composer J. S. Bach and his family.

Figure 10.1: The triptych of the Cranach Altar at the Herder Church in Weimar
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The region rose to new cultural heights after the Duchess Anna Amalia married into the city’s
heritage and thereafter began her regency from 1758. Both she and her son Carl August, who
was Duke of Saxe-Weimar-Eisenach in the period from 1775–1828, were committed to
attracting progressive voices to the city.
Goethe was invited to the city immediately the duke began his regency in 1775, following the
success of the Sturm und Drang novel, The Sorrows of Young Werther, and the city quickly
became the most significant cultural centre in all German-speaking lands, outweighing even
Berlin, attracting many literary figures including Herder and Schiller, and the composer Hummel.
The period through to Goethe's death in 1832 is usually represented as the ‘golden’ or the
‘classical’ age of the city due to high degree of cultural activity that characterised the dukedom.
Besides its orientation towards literature, the region became a hub both of science research and
of the arts, both of music and visual arts, and also, by way of the local university at Jena, of
philosophy. Besides the music, it is the latter heritage that is important here.
It was into the cultural and intellectual Enlightenment milieu, following the idealism of Berkeley,
that Kant offered his Critique of Pure Reason (Kant 1781), asserting not the existence of things
but their modes of representation in thought. Kant’s focus on metaphysics looked not to atoms
and the natural world at all, but to the foundations of knowledge. Subsequently the link between
epistemics and metaphysics was to become the defining issue for a generation of writers, poets
and philosophical idealists in Weimar and all around Europe. Schiller, Fichte, Schelling, Hegel
and many others sought to re-establish the foundations of a metaphysics governed by
epistemics.
10.2

Fichte and Subjective Idealism

Friedrich Schiller's aesthetics and Karl Leonhard Reinhold 'scientific' reworking of Kant's Critical
philosophy were first to explore the domain of the single, self-evident first principle of existence.
There was a great emphasis on addressing these matters in poetry too, not least by Goethe.
Ligeti looked to this collection of literature for his Three Fantasies after Friedrich Hölderlin, a
polyphonic four-part work for 16 voices written in 1982, after Clocks and Clouds, the second
movement of which is entitled Wenn aus der Ferne, If from a Distance. Just as Ligeti looked
back to some of his choral techniques from the decades before, so, for Hölderlin, the words are
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a reminiscence looking back on his years in Weimar, a retreat from a time of idealist neoKantian purposiveness, a sad twilight following times of joy and bliss.
However it was the work of Johann Gottlieb Fichte who above all else picked upon Kant’s
Categorical Imperative and argued that the universality of duty was derived of the cognitive, and
was thereby systematic.
Fichte was appointed as professor of philosophy at the University of Jena from 1794 specifically
because of his expertise with Kantian transcendentalism. He had visited Kant in Königsberg in
eastern Prussia and thereafter set upon an examination of the metaphysical foundations of the
transcendental epistemology, that which refuted the very possibility of metaphysical
foundations. He asked whether it is matters of human knowledge, or subjectivity that define the
world, or whether it is the world that defines this subjectivity.
It thereafter became a debate about the hierarchy of knowledge, and how this pertains to artistic
and political concerns. Do aesthetics and ethics govern the hidden metaphysics and ontology,
or is it the other way around? The heritage of Idealism and the accompanying quest of the
Enlightenment for freedom from convention, now influenced heavily by Kant’s epistemology
whereby it is to be considered impossible to know anything of the world in itself, looked to the
former alternative. First-person human subjectivity was privileged above third-person scientific
objectivity. The properties of the world and its phenomena are to be considered as subject to
the way those objects appear to the observer, and do not possess these properties outside of
the observer’s experience of them. Red is a phenomenal invention of the human mind; the
notions of ‘atom’ and ‘musical motif’ are concepts derived of the same. The very notion of a
mind-independent reality is a mind-dependent one.
Ligeti would have appreciated that it was not an easy position to hold after the barbarities of the
French revolution and the murder of so many innocents in the name of freedom, coupled with
the ongoing political censorship in Prussia that drove those wishing to explore ideas beyond
standard norms away from Potsdam and Berlin. It seemed untenable to bury the head in
subjectivity and deny the importance of an objective morality. But Carl August’s tiny dukedom at
Saxe-Weimar-Eisenach was an enclave of progressive attitudes amid a great prepotency of
struggle and intolerance; its community of thinkers sought the fundamental principles that lay
behind all of these myriad appearances. The prevalence of random acts of violence and other
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tragedies that defined a contingent world would not deflect intellectuals from the truth that mind
governs matter. And none since Bishop Berkeley, born in the same year as J. S. Bach, had
been as uncompromising about this position as Fichte.
However, by the time of the arrival in the dukedom at the invitation of Goethe, already Fichte
was harbouring doubts about the transcendental method. He was concerned that Kant had
failed to establish any kind of justification for his arguments; he had been unable to define any
fundamental principle able to justify his premises. The reliance upon epistemic constraints was
a powerful insight, but it was inadequate as the sole principle defining subjectivity. It could be
read as idle speculation and subsequently made subject to the attacks of sceptics. Furthermore
Fichte abhorred talk of the division between the noumenal world, the real world of the thing-initself, and a separate phenomenal world. He felt Kant had not fully addressed the metaphysical
implications of idealism.
In particular, Fichte was unhappy with Kant’s explanations concerning the connection between
cognitive and judgmental faculties of mind. He was convinced there was something else
underpinning the problems of this connection, and that it was the same problem that Descartes
had faced in his definition of dualism pertaining to interactions between the mind-dependent
world and the mind-independent world.8 Fichte could not accept the assertion that free play
between mental structures and free judgments could not be assigned to a systematic
framework. Frederick Beiser examined Fichte’s work in great depth, including the determination
to establish a framework able to explain coherence, and wrote:
“To claim that everything is ideal […] does not mean that it is an appearance existing for
some consciousness, but that it is a manifestation or embodiment of the rational,
archetypal or intelligible.” (Beiser 2002, 353)
The world as perceived is not a mere subjective hallucination; it is a structured idealisation.
Nevertheless Fichte agreed with Berkeley in the sense he believed there could be no noumenal
world. There is no mind-independent domain in the standard sense of suggested by objectivity.
Existence as perceived comprises only of mind. The impressions of reality people see around
them are the constructions of their own consciousness. The ego composes the world as an

8

An introduction to this is outlined in Descartes’ A Discourse of Method, chapter 1 (1637).
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absolute ego; it is the composer of its own existence. If Ligeti could have sympathized with the
political context of Fichte's work, then Fichte might have appreciated the difficulties associated
with the ontology of the clocks and clouds in Ligeti's music. He would have argued that there is
no hidden thing-in-itself lurking beyond some metaphysical veil making the phenomenal world a
shadow of some supposed noumenal domain.
Fichte argued that the mind possesses a sense of psychical intuition that is non-conceptual, and
therefore not objectively determinable, yet is still able to experience an idealised domain of
existence. The subjective figure psychically intuits its subjective selfhood phenomenally and
thereafter is able to identify that which is not the subjective selfhood, the otherness beyond the
self. Furthermore the subjective selfhood can then perceive introspectively, as a form of selfreflection, an aspect of the subjective selfhood perceiving itself perceive the otherness, and so
forth as a limitless process. Fichte wrote,
"The object of idealism is precisely this I in itself. The object of this system, moreover,
actually appears within consciousness as something real, although not as a thing in
itself; for were the I to appear within consciousness as a thing in itself, then idealism
would cease to be what it is and would be transformed into dogmatism. Instead, the
object of idealism appears within consciousness as an I in itself. It does not appear there
as an object of experience, for it is nothing determinate, but is determined solely by me,
and without this determination it is nothing whatsoever and does not exist at all. Instead,
it appears within consciousness as something elevated above all experience." (Fichte
1798, 13)
By way of this identification of selfhood and otherness, this psychical intuition enables the
subjective selfhood to perceive the subject-object structure of empirical self-consciousness as
an absolute subject, which encompasses all existence and ultimately explains away the
objective otherness.
Furthermore empirical self-consciousness is revealed as the ultimate source of the primeval
separation of the subjective selfhood from the essence of absolute being, and is consequently
the explanation of sentiments of alienation.
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However this doesn’t imply that self-consciousness is exclusively self-limiting. In fact it’s this
separation that enables the empirical self-consciousness to present the subjective selfhood as
both autonomous and infinite on the one hand and yet determined by the physical world and
constrained by finitude on the other.
Fichte concluded that the epistemological and ethical domains of thought, represented by the
faculty of psychical intuition and by knowledge of autonomous selfhood, are unified by this
shared foundation. He might have added that the clocks of alethic modality and the clouds of
the deontic equivalencies in the realms of music are unified by way of their mutual interaction.
Consequently the goal of intelligibility and thereafter of a fully realised selfhood, by way of
employing the psychical intuition to penetrate the veil between the empirical and the subjective
selfhood and thus achieving absolute freedom, is realizable.
10.3

Schelling and Naturphilosophie

The writing of Fichte’s contemporary, Friedrich Wilhelm Joseph Schelling, is difficult to
summarise because it encompasses several contrasting stages. His best known work on
integrating idealism and naturalism was pre-dated by a strong interest in the subjective idealism
of Fichte, and it was followed by a detailed investigation of absolute identity in the context of
mystical freedom and mythology. But the writer of this paper will focus on the Naturphilosophie
of the turn of the nineteenth century, which rejected Fichte’s would-be solipsism and developed
a premise that the world exists as an identity that is both independent of the mind and an
expression of mind.
Schelling’s work of this period was to have a big impact upon other thinkers of his time. He was
first introduced to Goethe at a social gathering in Schiller’s house in Jena and immediately the
statesman was impressed by the younger man’s expertise on light and optics. He was also
drawn by Schelling’s account of teleology as an intrinsic force governing not only the mindand
human purposiveness, as Kant had proposed, but also nature and a metaphysical wilfulness.
Goethe had grown disillusioned with the complete inefficacy of empirical science implied by the
transcendental idealism of both Kant and Fichte, and he recognised the potential in the younger
man's work to address these fundamental issues. Goethe appointed Schelling as a professor at
the University of Jena in 1798 when the latter was just 23 years old. The two men remained
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close for the next few years both in terms of their friendship and their continuing dialogue and
shared opinions concerning the fundamentals of science. Goethe was particularly impressed
with Schelling’s Naturphilosophie, which rejected the argument espoused by Fichte that all
natural phenomena are reducible to the mind. He didn’t consider it paramount that he reject all
of Kantian epistemics, and in particular the idea that there are necessary connections between,
on the one hand, cognitive structures and the dynamic volition of thought, and, on the other
hand, the perception of vitalism in the natural world, but he believed the constraints are not so
great as to prevent an appreciation of how the realms of the mental and physical are reconciled
by an absolute condition of existence.
Comparing Schelling's work with that of Fichte, Hegel wrote,
"In Fichte's system identity constitutes itself only as subjective Subject-Object. [But] this
subjective Subject-Object needs an objective Subject-Object to complete it, so that the
Absolute presents itself in each of the two Subject-Objects, and finds itself perfected
only in both together as the highest synthesis that nullifies both insofar as they are
opposed." (Hegel 1801, 155)
Schelling published his System of Transcendental Idealism in 1800 and explained how a fusion
of transcendental and nature theory embodied three main ideas.
Firstly, that nature develops organically from the whole to the parts, whereby the development
of the lower taxonomic tiers of life supervenes upon higher levels and in turn upon the totality of
life. The motif clocks and the pitch-cluster clouds in the music develop by way of their interaction
within the context of the whole. Schelling argued that biological species should be seen as an
archetypal ideal of themselves. He might have argued the same about the introductory motif.
Secondly, Schelling argued that, although nature is purposefully organised, it’s not a static
mechanistic system. It involves processes of dynamic change. It’s distinguished by a selfdevelopment that itself generates progressively more complex life. That’s to say, plants and
animals and all living things progress, or even evolve, from one generation to the next. The
same for the motif constructs and pitch clusters, from one section to the next.
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Thirdly, this process of organic development is teleological. The music is composed by way of
the Plastic Control of the composer. Evolutionary development is oriented upon realising the
archetypal ideals. In other words, biological organisms change over time according to the
natural forces governing the whole of nature. If birds develop longer and stronger wings, of
motifs develop into chromatic runs, then it’s because the laws of nature are guiding their
archetypal anatomy in this direction.
"Nature, in its blind and mechanical purposiveness, admittedly represents to me an
original identity of the conscious and unconscious activities, but [for all that,] it does not
present this identity to me as one whose ultimate ground resides in the self itself. The
transcendental philosopher assuredly recognizes that the principle of this [harmony] is
that ultimate in ourselves which already undergoes division in the primary act of selfconsciousness, and on which the whole of consciousness, with all its determinations, is
founded; but the self itself is not aware of this. Now the aim of our whole science was in
fact precisely this, of explaining how the ultimate ground of the harmony between
subjective and objective becomes an object to the self itself." (Schelling 1800, 217)
Schelling argued further that the teleological interaction which ultimately becomes an object
itself is an aesthetic concept. He said it’s not something that can be identified objectively either
in the mental or natural worlds. Nevertheless the faculty of aesthetical perception enables the
subject to identify natural forces as analogous to the dynamic forces underpinning the human
expression of art and, furthermore, to appreciate how beauty is analogous with the innate spirit
of nature.
Indeed, Schelling approached the entire history of human civilization as an equivalent to the
development of nature, both of them as dramas possessing teleological or purposeful
orientation. He argued that, given the mind of both the individual and that of the community
strives for resolution through art, the history of human development and progress is led by way
of aesthetic consciousness, which finds its fulfilment in great art by way of its intrinsic teleology.
The artist, by attaining the capacity of genius, motivated by a primal creativity analogous to the
universal creativity of the absolute, fuses all forces of opposition, including all mirror concepts,
into the image of absolute harmony. Accordingly, the infinite expressed in finite terms is art and
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poetry, music and literature, all of them artificial products designed of human genius that reveal
the absolute of both mind and nature.
10.4

Hegel and Absolute Idealism

George Wilhelm Friedrich Hegel moved to Jena in 1801 at the invitation of Schelling, but only
after Fichte had already fled the region, this after becoming caught up in controversy linked to
incompatibilities between progressive thought and conventional religious dogma. Social scandal
also drove Schelling away in 1803, but Hegel remained at least, trying to care for his young
family after Napoleon’s huge army defeated the huge Prussian army in 1806 in the fields
between the cities of Weimar and Jena, and thereafter occupied huge parts of both towns,
including Goethe’s house. Hegel hurriedly completed his Phenomenology of Mind (1807) in part
because he needed the income to support his young family now that the university was closed.
It was a rushed affair, considered brilliant by many, but also as difficult.
The entirety of reality is a single all-comprehending self-developing rational entity which
achieves knowledge of itself in a spatio-temporal process of releasing its distinctive conceptual
determinism. Reality is not constituted as an additive collective unity but as a whole prior to its
elements. The elements must be comprehended as products in a process of internal
differentiation of that totality. And so forth.
But after he had moved away the following year, and was at last able to find stable employment
at a school in nearby Nürnberg, while also leading a Bavarian curriculum development project
for the subject of philosophy, then he was able to tidy and organise his ideas and thereafter to
present them more clearly in his work with young students.
Hegel’s Science of Logic (1812-16) asserted equivalency of logic structures pertaining to
individual terms with denotated referents, and those pertaining to universal terms that are
contextual, between the notion of an introductory motif and of a motif in general, between the
coherency of the function and the coherency of the function applied to the function.
Hegel’s epistemology refuted Kant’s invocation of epistemic limits. Indeed his writing began by
pointing to contradictions in Kant whereby the claim we cannot know things in themselves
implies paradoxically we must actually know something about the something-in-itself, namely it
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is known to have the property of not being known. Indeed, if Kant had argued that history should
be subject to reason, Hegel countered with the argument that, actually, it’s history that governs
reason. It's the development of the motif that shapes this coherency, not the other way around.
Hegel argued that the transcendental cognition that defines the world of idealised objects and
events is not subject to a necessary and unchanging state at all; it is contingent upon historical
change, including that which has been previously thought and discussed, before receding into
the forgotten past. Ideas, and even the idea of mind itself, are temporal entities.
Hegel had wrestled with Fichte’s subjective idealism and the difficulty it had with explaining
contingent facts that are shared knowledge and therefore seemingly external to subjective
selfhood. After all, how could the motion of the planets and the cycle of the seasons be
attributable to the individual ego? In the end he concluded there should be no difference
between positing that a particular planet in space or a particular tree in the forest arises both
from nature, from objective casual factors external to mind, and also from factors perceived
subjectively as internal to the mind, whereby both are different articulations of the same
absolute existence.
Hegel presented consciousness and being as subject to a process of ongoing development. He
picked up on Fichte’s idea of the dialectical fusion of thesis and antithesis to achieve synthesis,
of the opposing dynamics in a logical antecedent that contribute to the inference of a
consequent, and added to this the idea that unity develops by way of the contradiction and
negation of concepts. No doubt he had the notion of a water molecule in his mind when he said
that it’s the very untangling of contradictions required to achieve a state of reconciliation that
makes the disclosure of truth possible.
Indeed, Hegel argued that the process of transcendental reflection, whereby the mind is able to
perceive a priori states, is not a one-off phenomenon at all but a general mechanism that exists
in cognition for making consciousness confront itself. Like Popper, he argued this is a natural
process. As the subject becomes self-reflective, it continually refutes its previous modes of
thought. This ongoing dialectic process gives rise to ever more complex structures and deeper
levels of understanding, and ultimately is oriented teleologically on the freedom and
emancipation that comes with absolute knowledge.
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For Hegel, a human being and a human body is a mind. No doubt he would have argued that, in
the context of the Ligeti, music semantics and music form are two sides of the same trampoline.
No doubt he was encapsulating music when he said a mind by definition knows itself; it knows
that it exists as a mind and that it’s self-conscious. A mind defines itself by way of perceiving the
world external to itself and by being able to distinguish between itself and that external world.
However it’s also a mind that is mind-dependent; it has no objective attributes which can define
it as a mind independent of itself. It’s a mind that incorporates features of the external world
within itself, such as the physical senses, and such as the world that it experiences
phenomenally. It’s a mind that comes to know itself further by way of its reflection upon the
external world, by way of its role in causal chains. It’s a mind that develops steadily greater selfknowledge in tandem with the development of communal knowledge, which progresses through
history and is bent on an eventual comprehension of its own intrinsic nature. It’s a mind that can
take great strides towards an understanding of the absolute freedom of absolute mind not by
way of science or mathematics but by way of music and art.
10.5

Fregean Sense and Carnap’s Semantic Intensions

The notion of idealism, and the Absolute Idealism of Schelling and Hegel, diversified into many
strands during the nineteenth century. It developed into Romanticism in the arts into the primacy
of object intuition and the capacity of the individual subject for great insight. It supported the
notion of determinate positivism in the sciences, the regulated monism of the natural world and
all therein. Thereafter, by the second half of the century, under the influence of Schopenhauer, it
flourished as a form of Neo-Kantianism which became influential in many academic domains,
upholding the primacy of epistemology over ontology.
The tradition in the Weimar dukedom became segregated between a cultivation of the arts at
the Weimar ducal court, in particular of music and the visual arts, and the cultivation of
mathematics and science at the university in neighbouring-town Jena. Alongside Wagner, Franz
Liszt at Weimar became arguably the leading voice of the ‘Music of the Future’ movement, while
Ernst Haeckel at Jena became a leading voice promoting the work of Darwin, creating fabulous
illustrations of new species and genealogical trees.
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Approaches to mathematics were a part of these explorations too, and Frege’s assertion of
logicism, even while refuting the subjective psychologism espoused by some, was a further
expression of the idealist cause. Much is said of his work in this paper, including his division of
semantics into that associated with the referent of an expression and that associated with its
connotative sense. Much has been said of Carnap’s work too that doesn’t need to be repeated.
However, in this context, it should not be overlooked how, when idealism and the quest for
absolutism fell out of favour at the beginning of the twentieth century, supposedly undermined
by indeterminism in the science, by intuitionism in mathematics, and by the swing to antipositivism in the relatively new domain of social science, then it was Carnap, building upon
Frege’s work, who created a new rendition of the idealist conception based in particular upon
the notions of holism and completeness.
Carnap had attended courses on Kant's Critiques at Jena and knew the issues involved
perfectly well when he moved to join the University of Vienna and the Vienna Circle of Logical
Positivists. If he had wanted to continue the Fregean project pertaining to the semantics of
natural language, then he had a huge task ahead of him. Their agenda included a re-orientation
of the work of Frege, Russell, and others in logicism, whereby the laws of arithmetic and
mathematics are reducible to logic by way of symbolic language and the use of quantifiers, with
a positivist approach to justification. Logical Positivism sought to ground empirical knowledge
and the new naturalistic way of determining truth values by way of a verificationist methodology.
The proof of a proposition, or a fact, is determined by its empirical context, by the evidence that
supports it. Accordingly, if something is known, then it’s necessary to be able to prove it,
implying it has to have efficacy in the world. For instance, if it is known that Ligeti’s introductory
motif is changing form, transforming from a two-note figure into a chromatic run, then this
knowledge claim can be verified by somebody else checking the music for these particular
features. In contrast, an unverifiable sentence is something that cannot be verified objectively by
others in the world. For instance, if it is asserted that this changing form has been inspired by
some Stockhausen electronic piece since lost and forgotten, the claim cannot be verified. If
some member of the audience perceives that the music is sublime, or any other aesthetic
quality, this is a non-objectivist judgment and cannot necessarily be verified by a second
member of the audience.
According to verification theory, all statements that cannot be proved by way of verification are
to be considered invalid. They are not wff; they are figurative at best and nonsensical at worst.
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All aesthetics and ethics, and music too, are merely florid ornamentation imposed by humans
upon the truths of the natural world.
This amounts to a fierce attack on all the humanities, including social science, music and the
arts, and literature, although this was probably not the intent of the Viennese anti-idealists. They
were focused upon a disentanglement of empirical science from the grand philosophical
speculations of the past. It was the metaphysics of Aristotle and Augustine, and the scepticism
of Descartes and Hume they were refuting, and, most importantly, the epistemic constraints
placed on empirical knowledge by Kant’s transcendent epistemology and the Weimar response
to Kant.
Nevertheless the principle of verification soon came up against weighty obstacles. Gödel’s
incompleteness theorem, first published in 1933, demonstrated how any consistent logical
system free of contradictions will be unable to verify all of its assertions. Mathematics could not
be proved, just as quantum indeterminacy had shown how theories of macrophysics could not
be proved.
Carnap sensed that Vienna Circle positivism was headed for impasse in much the same
manner that Frege's original enclosed system had come to an enforced standstill as a result of
Russell's Paradox. He listened carefully when voices opposed to the positivist cause argued
that the principle of verification is also undermined by its lack of reflexivity, by not being
applicable to itself. It's not possible to verify the methodology of verification. Subsequently, it’s
also not possible to verify whether it’s possible to verify the methodology of verification.
Furthermore, even if it is intuitively reasonable to argue that any truth pertaining to the external
world should have evidence in the external world, even if it makes sense to argue the surface
tension and ‘stickiness’ of water is reducible to the polarity of the water molecule, then this is no
adequate answer to the idealist or sceptic position which posts it is not clear what the notion of
an external world or even of a molecule amounts to.
One solution to all of this came with the ideas of Karl Popper. As discussed previously, he
argued that the only non-defeasible approach is to take a lesson from the material condition of
standard logical inference and abandon the method of verifiability altogether, and do the
opposite, seek the falsification. He argued that it can only ever be possible to falsify a
propositional statement or a scientific theory, not to prove it.
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But this was not the only proposed solution that Carnap listened to. Another fierce critic of the
Logical Positivist pretence to objectivism was his close friend Willard Quine. He took the
incoherencies to their natural conclusion and refuted the very notion of a distinction between
analytic and synthetic propositions, between logic-based and experience-based knowledge. He
proposed a form of semantic holism, which he demonstrated by an indeterminacy-of-translation
thesis, not entirely dissimilar in its implications compared to the infamous ‘motif and molecule’
theorem, whereby no sentences mean precisely the same thing when translated into another
language, or can have a verifiable condition alone. Not only is it not possible to verify the
precise and unambiguous meaning of something, there’s no such thing as meaning in isolation
in the first place.
Quine argued for the application of logical form to ontology in his paper On what there is. (1948)
He argued that an object can only be said to exist in the context of a system that defines its
existence. This is not so different to an idealist paradigm except for the use of a more advanced
system; a theory’s ontological commitments are to be judged by setting it in the language of
first-order logic and then by way of establishing that which must exist for the existential
quantifications to be true:
“To be assumed as an entity is, purely and simply, to be reckoned as the value of a
variable.” (Quine 1948:13)
Thereafter, Donald Davidson produced what is arguably the first comprehensive account of
criteria for selecting logical forms (Davidson 1970). Whereas Frege’s orientation had been
limited to the logical form of non-linguistic objects, such as de re facts or propositions, Davidson
sought to encompass the entire scope of sentences within a logical form. He did not agree with
the Fregean logicist approach whereby the logical form expressed meaning in itself. He argued
that this was only the first step in an analysis of meaning. Whereas Frege’s work constrained
logical form with the requirement to satisfy inferential relations between propositions, in contrast,
Davidson became focused on the semantics of sentences. He argued the very purpose of
establishing the logical form of any sentence of natural language is to make it accessible to
some further systematically organised semantic theory. The very purpose of giving a sentence
logical form is to set it within the domain of some semantic theory. (Davidson 1970: 144)
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However Carnap had been arguing ever since his time at Harvard in 1940 that there were still
limitations in what Quine and now Davidson were doing. The assumption that any semantic
theory will be based on first-order logic, however well systematically organised, inferred it must
be limited to individual objects, to extensional objects. It excludes the possibility of including
other aspects of meaning, the connotations indicated by Frege’s characterisation of sense. If it
includes the complex referents established empirically and associated with the chemistry or
H2O, then it omits the human expression of water, the wetness and stickiness, and perhaps
even the theoretical notion of the water molecule. Such an approach could never provide the
kind of complete semantic theory that Davidson sought. This music and art and social science is
just as intelligible as natural science. It was right to argue predicate logic was only the first step
in establishing a semantic theory, but Carnap asserted that the intensional connotation of an
expression or sentence, derived of the extension, must be incorporated in the logic structure
itself. These components of language are perceived and treated cognitively as coherent and
rational, and thus it is equally coherent to argue they can be represented in terms of logical
functions. Even before Davidson contributed his idea, while the younger man was still a student
playing piano with Leonard Bernstein at Harvard, Carnap wrote,
"The analysis of intension for a natural language is a scientific procedure,
methodologically just as sound as the analysis of extension." (Carnap 1955, 36)
Carnap perceived that an analysis of meaning would always be incomplete without catering for
the non-referential connotative aspects of propositional assertions, which he called the
intensional semantics of an expression. In response to the arguments posed by Quine, and later
Davidson. He wrote,
"The practical question arises whether rules of extension are sufficient or whether it
would be advisable to lay down also rules of intension? In my view, it follows from the
previous discussion that rules of intension are required, because otherwise intensional
vagueness would remain, and this would prevent clear mutual understanding and
effective communication." (Carnap 1955, 41)
Inspired by Frege's enthusiasm for attempting a systemization of the pragmatics of language,
and also the openness to exploring system dynamics demonstrated by many of those
associated with the idealist Weimar heritage, Carnap was committed to an inclusive approach to
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semantics. He pointed out that the supposed invalidity of intensional semantics in the work of
Davidson and others did not rest upon the abstract context or the vagueness of terms. He
argued that the heuristic treatment of scientific and artistic terms are not dissimilar, as shown
again by the ‘motif and molecule’ example in the last section. Instead the refutation rested upon
an irrational and medieval-type opposition to the non-extensional nature of the new proposed
semantics. Carnap wrote,
"They emphasize that their objection against the intension concepts is based on a point
of principle and not on the generally recognized facts of the technical difficulty of
linguistic investigations, the inductive uncertainty, and the vagueness of the words of
ordinary language." (Carnap 1955, 36)
Carnap was upholding the Weimar tradition against the supposed empiricist arguments of the
likes of Quine and Davidson, who had taken to asserting that if a sentence is de dicto, if it uses
higher-order functions such as those associated with the modal or the intensional, then it does
not preserve validity, and is accordingly unsuitable for application to any systematic semantic
theory.

Figure 10.5 Rationalised and Modal Intensions derived of the Extension
In contrast, he would continue to assert that language is a single coherent system. Accordingly,
natural language is able to generate cognitive content in parallel with the referents, the
perceived wetness of liquid supervenient upon the water, and the perceived notion of creativity
and imagination supervenient upon the musical motif transformations, while maintaining the
standards of coherence and rationality. Concerning Quine, Carnap wrote,
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"He believes that, without this pragmatical substructure, the semantical intension
concepts, even if formally correct, are arbitrary and without purpose. I do not think that a
semantical concept, in order to be fruitful, must necessarily possess a priori pragmatical
counterpart. It is theoretically possible to demonstrate its fruitfulness through its
application in the further development of language systems. But this is a slow process."
(Carnap 1955, 35)
10.6

The Weimar Study Centre and Its Possible Worlds

Just as Ligeti fled tyranny in post-war Hungary, it is important to recall that many of the figures
discussed above, including many of those at Emerson House, were also forced to flee their land
of origin. Following the Austro-fascist turmoil of the Kurt Schuschnigg era from 1934, and then
the Anschluss in 1938, Vienna became as intellectually bankrupt as Budapest was to become a
decade later. The same was the case in Carnap's city of intellectual origin.
Following the end of the Weimar Republic and the requisition of the city of culture by the
National Socialists, and thereafter the devastation associated with the Second World War,
Weimar and the surrounding region were placed in the German Democratic Republic under
Soviet control. The neighbouring city of Erfurt with its larger population and extensive trading
and business culture became the capital of Thuringia in 1948, and then of the reorganised
administrative structures established by the communist regime. The cultural identity of Weimar
continued to be emphasised, in this case to validate the new anti-fascist and socialist agenda,
and the city remained a magnet for cultural activities, but these were mostly superficial; they
remained outside of the intellectual activity described in this paper. Weimar was a tool of the
Cold War and unable to contribute anything of its own.
Following German unification in 1990, there was great material investment in the cultural
infrastructure of the city. Weimar was selected as European Capital of Culture in 1999 and once
again there was the opportunity for the city to commission and stage works such as Caroline by
Michael Obst, another electronic music associate of Stockhausen, and to play a meaningful role
in Western intellectual life. However since the turn of the century, the city has been treated by
many of its residents as a provincial backwater. The theatre has continued to offer an opera
house and orchestra but the programming has not been able to recreate or emulate the city’s
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modernist traditions. Residents have had to go elsewhere for progressive culture. There was the
Turangalîla-Symphonie conducted by Stefan Solyom in 2013, and Lulu conducted by Stefan
Lano in 2017, and a new work, Testament for soprano and orchestra by Mark-Anthony Turnage
conducted by Kirill Karabits in 2019, but little else of notable merit. Yes, there was a
performance of Atmosphères, but residents had to travel an hour away to tiny Meiningen to see
and hear Le Grande Macabre.
Bach, Hegel, Frege, and Carnap have long since gone, and so have Solyom, Lano, and
Karabits, all friends of the writer of this paper. In one world, contemporary twenty-first century
Weimar is a sleepy provincial town, or at most a tourist destination for those seeking a sense of
cultural identity. But in another world, it is the possibilities still afforded by retaining its own
opera house and full-size Staatskapelle, it is the Klassik Stiftung, and it is the likes of the
Studienzentrum, designed by the architects Karl-Heinz Schmitz and Hilde Barz-Malfatti and
inaugurated in 2005. Much of this paper was prepared in the vicinity of the remarkable book
cube at the heart of the building; it is built upon possibilities and counterfactualities.

Figure 10.6: The modern book cube at the centre of the Weimar Study Centre
The books and study spaces report of how it is almost a hundred years since Carnap took leave
of the region, but that the questions he asked continue to resonate. Since he initiated attempts
to establish an approach to semantics in which connotative intensions can be identified by
specific model-theoretic entities (Carnap 1947), then many others have added to the collection
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of books and ideas on these shelves, seeking to find a way of explaining the semantics of
natural language and its every possible expression.
The trial-and-error and sometimes arbitrary orientations of this narrative will not cause it to defer
from acknowledging that Carnap’s theory of intensional semantics has been pivotal in adding
structure to the explanation of how sentences are understood. This is not the science of
pragmatics, of the practical application of language, which also became popular in the years
immediately preceding Clocks and Clouds, during the Weimar missing years. As outlined
previously, Carnap had been committed since his earliest work in Jena, preceding the influential
work of Gödel and Tarski, to an axiomatic approach, and to achieving logical decidability,
completeness, consistency. His approach posited that higher-order theories pertaining to
language are valid only to the extent that are logically they are logically complete, and that these
theories must maintain this analyticity in their attempts to encompass the complete scope of
cognition and of human comprehension, the aggregate of all intensions associated with the
referents in a context.
The task was a mighty one, but Carnap concluded that it would not be possible to offer a
complete analysis of natural language, of how a holistic system ensures the truth-conditional
status of a proposition without a consideration of intensional connotations. He posited that,
"Two predicates are synonymous if and only if they have the same intension; a sentence
is analytic if it is true by virtue of the intensions of the expressions occurring in it."
(Carnap 1955, 34)
He was referring to linguistic terms such as ‘figure’ and ‘motif’ which in the introductory
measures of Clocks and Clouds have both the same referent and the same connotation, which
in turn makes them synonymous. His explanation could also be applied to the synonymity of the
two-note (measure 1) and chromatic run (measure 21) figures which have a different referent
but the same intensional meaning which is associated with the reference of the motif/figure.
Carnap argued that this is further demonstration of how the intension is part of the meaning of a
propositional assertion associated with a declarative sentence in any natural language. Even
though many epistemic logics are complex, the core idea in any systemization of semantics
must rest on a straightforward premise. It must assert that, given that a designation has the
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capacity to change form from context to context, and given that the motif may look different on
different occasions, then its behaviour can be modelled like a mathematics function. It can be
formalized by a function from the context to the associated realisation.
In formal terms, the connotative semantic can be said to arise as the result of an intensional
function F applied to the referent of a proposition, or to some equivalent such as a concept or
perceived music event, as shown below.
(∃p) Fp → I

For some proposition p, function F applied to p produces the
intensional connotation I

For example, if a declarative sentence uses the term ‘water’, and the meaning is a standard
one, for instance applying to the substance emanating from a kitchen tap, then the connotation
produced by the intensional function includes the concepts of ‘wet’ and ‘drinkable’, whereas the
referent of the extensional function is the physical entity, or the heuristics conceptualisation of
that entity whether internalist or externalist, including the complex chemistry of the associated
molecular compounds in a particular physical state, which are likely beyond the experience of
the person using the term but still perceived in some manner heuristically. Indeed, it is the
intensional function that defines the meaning of any terms or expressions in the conventional
sense, rather than the external referent.
Using a particular music example, if a passage of music uses a perfect cadence, and the
meaning is a standard one, for instance, the form used by J. S. Bach, then the connotation
function includes the intensional assertions of dissonant or consonant, which will be perceived
by listeners familiar with Western music but even without much experience of Bach, whereas
the referent of the extensional function is the sounded notes of the chord progression, which will
be understood only by those able to read music and with more experience of Bach or of this
kind of music.
Intension is particularly apparent as a part of the meaning of any propositional assertion that
involves either of the terms ‘know’ or ‘possible’. The de dicto declarative sentence ‘Alice knows
it is a cadence’ makes a propositional assertion involving Alice’s knowledge, in which case the
extension is extremely tenuous given it is difficult to identify knowledge with a material entity in
the world. In contrast, the assertion indicates an intuitively clear intension, which involves
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connotation of judgment, comprehension, and discrimination. It indicates the discernment and
perspicuity of both existence and truth.
The declarative sentence ‘possibly there will be a cadence’ makes a propositional assertion
involving options. Accordingly the extension is tenuous, given the macroscopic world is
comprised of things rather than of options between things. In contrast, the assertion indicates
intuitively clear connotations of alternatives, of discrimination, probability, substitute
determination, and so forth. Again there is clear indication of existence and truth, albeit in modal
terms.
Carnap was particularly interested in how semantic functions associated with intensional
connotations consistently act to encompass possible cases, the right side of the triangle shown
in figure 10.5. Even the term ‘know’ includes its own sense of modality, in this case one of
certainty and necessity, of applicability in all possible contexts. Accordingly, he argued that a
formalised representation of intension must cater for this. Carnap wrote,
"All logically possible cases come into consideration for the determination of intensions.
This includes also those cases that are causally impossible, i.e., excluded by the laws of
nature holding in our universe." (Carnap 1955, 38)
Carnap appreciated that a formal logic system using predicate letters to represent the
intensional semantic with interpretations that depend on possible worlds would have to reach
beyond the limitations of Frege’s first-order logic and equivalents, whatever the arguments of
Quine and Davidson to the opposite. It must enable concepts which are intensions to be
represented by constants and variables able to designate different realisations in different
possible worlds.
Carnap’s ideas have since had a significant impact upon the modelling of semantics developed
by others. Using the Fregean approach, a first-order variable has a truth-conditional status
according to whether a particular extension corresponds to the world. If a sentence states that
‘the introductory motif in Clocks and Clouds has become a chromatic run’, then the basic
proposition achieves its validity as a sentence worthy of saying if the context means it is the
case that ‘the motif has become a chromatic run’ is true.
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(∀p)p

For all cases of proposition p, it is the case that p

Using Carnap’s approach, a second-order variable is also required with a truth-conditional
status used as a mechanism to affirm that its propositional assertion is the case in the particular
context at hand. However the matter is somewhat more complex.
If a sentence states that ‘the motif becomes a chromatic run’ then the asserted proposition is no
longer referring to a specific situation but to the general condition of motifs everywhere. In this
case, the expression ‘motif’ is a universal term associable with a set of situations, or a domain of
possible contexts. It could be that the particular motif in Clocks and Clouds turns to a chromatic
run but that the equivalent motif in Debussy’s Nocturnes does not.
(∀p)p ∧ ¬p

For all cases of proposition p, it is the case that p and it is not the
case that p.

In this case there is contradiction, which means it is not possible to formally affirm the sentence
with a truth-condition status, that the motif becomes a chromatic run.
So, second-order logic addresses this issue by adding a second-level variable.
(∀p)Fp

There is a proposition p, whereby p is subject to the function F

If there is the general idea of a motif encompassed by proposition p, then the function F affirms
the context and thus the truth of the statement in that context. Thus if the intentional connotation
of the term ‘motif’ is changed from a two-note descending figure to an ascending chromatic run,
then the function asserts the truth of the sentence. Thus the function allows for a range of
possible situations, possible worlds. The variable p is true in some but not all situations.
Form of logic

Semantic content

Semantic truth-condition

Propositional:

Proposition

TF

First-order:

Proposition

TF according to context

Second-order:

Proposition

TF according to w1
TF according to w2
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Second-order intensional:

Proposition
(extensional content)

TF according to Ew1
TF according to Ew2

(intensional content)

TF according to Iw1
TF according to Iw2

Figure 1: The semantic content and truth of a sentence or expression
(in a given form) according to a given logic
It is important to emphasise that all of the alternative worlds: w1, w2, and so forth, must be
accessible to the proposition, such that it can be considered as necessary in a world if and only
if (iff) it is the case in all possible alternative worlds.
◻α

Necessarily α: a proposition α is necessarily true in a particular
world context iff it is true at every other context that is relevant to
that particular world.

◊α

Possibly α: a proposition α is possibly true in a particular world
context iff it is true at some context accessible to that particular
world.

In interpreting matters epistemically in this way, accessibility represents compatibility, and so α
is known in a world if α is the case in all worlds that are compatible with that world.
This paper will look at these matters in further depth later, but for the present it will be pointed
out that this approach enables Carnap and their employing his ideas to assert that the truth
status of such a probability assignment is an abstract phenomenon based on heuristic
conceptions which are idealised. Not only does this provide an explanation of the completeness
of the system, but it also enables the assertion that the justificational foundations for the truth
status of any expression are grounded not by way of empirical fact, as argued originally by
Frege and thereafter by the Logical Positivists, but in normative conventions of meaning.
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11

The Framework of Coherency

11.1

Density and Momentum

At section C in Clocks and Clouds, at measure 30, the chromatic run that constitutes the
introductory motif has extended to six notes, encompassing the range of a perfect fourth. Once
again the clarinets join the flutes in treating it to a monotone canon. Subsequently, they maintain
the sixteenth note pace of the motif even as the pacing of the flute is treated independently of
them, increasing to 1/5 and then 1/6 of a beat, further exaggerating the sense of density. As
before, the composer makes intuitive decisions as regards the requirements of the clouds to
adjust the clock, in this case the rhythmic patterns. By section D, at measure 36, there are no
longer distinctive phrases in the music, only the recuring motifs, and an increased sense of
internal movement as the increased pace is extended to the clarinets. The musical clouds have
attained their own sense of phrasing; the music is moving towards climax and seeks resolution.
Clearly the composer aims to achieve some culminative effect; the underlying semantics are
headed somewhere by way of these cloud textures.
This paper is arguing for a structured architecture of coherent thought applicable to both natural
language and music. To formulate the interaction between the composer’s objectives as they
exist in the domain of qualities and states of mind there is the need, at this state of the
argument, for a basic framework of coherency for music notation and semantics. If Quine and
Davidson refuted such a thing, the heritage of the Carnap tradition will not.
Figure 11.1a shows how such a framework establishes coherency as regards identify and its
negation, non-identity. The first column shows these attributes as primitive propositions, or
intentions, as constructed by the representational capacity of cognition. The components of this
column are standard formulae and operators of propositional logic, including conjunction,
disjunction, inference, and so forth. Although they are considered primitive, experience of these
propositions supervenes upon the sensory domain; following from Carnap, they are
supervenient upon equivalent phenomenal perceptions.
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Primitives

Existence

Individuals

Abstractions

Qualities

Primitive
proposition,
or intention
(logic
operator)

Actualization of the
primitive intention
with quantification
() and object
variables (α, β)

Emergence of
material variables
(notated music
signifiers α, β)
subject to the
primitive intention

Emergence of
function F ‘qualities
and states’ acting
upon variables (p,
q), which are
supervenient upon
the primitive
intention

Identity (α)

a. There is an
object
[(α) α]

a. There is an E♮

Emergence of other
related abstract
and spatial concept
variables (p, q),
which are both
equivalent to and
supervenient upon
the primitive
intention
a. existence,
substantiality,
[(p) p]

b. This object has a
sense of being
[(α) α]

b. The E♮ is
occurring

b. presence
[(p) p]

a. The object is
non-existent
[(¬α) α]

a. There is no pitch
E♮

a. non-existence
[(¬p) p]

b. These footprints
in the sand radiate
a strong presence
in the natural music
of the beach.
a. There is no calm
music
[(¬p) Fp]

b. The object is not
there
[(α) ¬α]

b. The E♮ in the C
major triad is not
there

b. absence
[(p) ¬p]

b. The calm is
absent from the
music
[(p) ¬Fp]

c. The object is
something other
[(β) β]

c. It is not an E♮ (it
is something other)

c. otherness,
contrariety
[(q) q]

d. It is not the case
that the object is
not there
[(α) ¬¬α]

d. It’s not the case
that it’s not an E♮

d. inverse of
inverse, reversal,
cancelation,
neutralisation
[(p) ¬¬p]
e. difference,
disparity, omission,
exclusion,
forgetfulness, error,
death

c. There is
something in the
music that is
contrary to and that
precludes any calm
[(q) Fq]
d. It’s not the case
that calm is absent
from the music
[(p) ¬¬Fp]

Negation
(¬α)

a. There is calm
music
[(p) Fp]

e. The sounds of
these footprints are
forgotten by the
music of the ocean.

Figure 11.1a: Framework of Coherency for Music Notation and Semantics: identity and negation
The second column of the Framework of Coherency shows the actualization of the primitive
proposition with quantification () and object variables (α, β, …). This is the domain of coherent
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thought underpinning both music and natural language, as represented by first-order or
predicate logic.
The third column shows the subsequent emergence of particular variables in the form of notated
music signifiers, which are subject to the primitive proposition. It illustrates the coherencies
associated with logic operators underpinning and being modelled by the music. Object variables
α and β can be substituted in a variety of ways depending on the ‘field’ of knowledge in
question. In this case, the ‘world’ pertains to signifiers associated with notated music.
The fourth column of the framework shows the emergence of other related abstract and spatial
concepts, which are natural language concepts equivalent to and supervenient upon the
quantification and object variables (p, q, …), and which are based in turn on the primitive
proposition. This is the domain of constructed equivalence and linguistic synonymity. The
framework links the examples of the fourth column in rows alongside those of the third to
demonstrate the structural link between music signifiers and concepts in natural language. A
further example of these links is shown in the following example.

E♮ rises to B♮ as a phrase antecedent
The ‘rising’ characteristic of the antecedent phrase can be linked with abstract concepts such as
anticipation, wonder, asking, posing questions, and so forth.

B♮ falls to E♮ as a phrase consequent
The ‘falling’ characteristic of the consequent phrase can be linked with abstract concepts such
as response, resolve, agreement, conclusion, determination, settlement, solution, and so forth.
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Primitives

Existence

Individuals

Abstractions

Qualities

Equality (=)

a. The objects are
equivalent [(α, β)
α = β]

a. The trumpet part
and the violin part
are the same

a. equivalency,
sameness,
[(p, q) p = q]

a. The calm and
serenity of the
music are
equivalent
[(p, q) p = q]

b. similarity, sortal
equivalency
[(p, q) Ap = Aq]

b. The austere and
opulent sections of
the music are both
calm
[(p, q) Ap = Aq]
c. The sounds of
our footprints in
the sand are a
musical congruency

=
b. The objects are
equivalent in some
particular respect
[(α, β) Aα = Aβ]

b. The pitches both
have a minor third
interval
=

Inequality (≠)

a. The objects are
not equivalent
[(α, β) α ≠ β]

a. The trumpet part
and the violin part
are not the same

c. indiscernibility,
relation,
uniformity,
symmetry,
congruity,
repetition,
authenticity
a. non-equivalency,
difference,
[(p, q) p ≠ q]

≠
b. The objects are
not equivalent in
some particular
respect
[(α, β) Aα ≠ Aβ]

b. The pitches do
not both have a
minor third interval
≠

b. dissimilarity
[(p, q) Ap ≠ Aq]

c. contrast,
quantity, spatiotemporal (distance,
speed, direction)

a. The calm and
serenity of the
music are not
equivalent
[(p, q) p ≠ q]
b. The austere and
opulent sections of
the music are
dissimilar
[(p, q) Ap ≠ Aq]
c. These footprints
contrast the music
of your heartbeat

Figure 11.1b: Framework of Coherency for Music Notation and Semantics:
equality and inequality
The fifth and final column of the framework shows the emergence of intensional function F
‘qualities and states’ acting upon the abstract and spatial concepts, which are supervenient
upon the extensional quantification and object variables (p, q, …), and which are based in turn
on the primitive proposition, or intention. The framework shows examples of music semantics as
used by listeners to describe music in terms of abstract sentences.
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Primitives

Existence

Individuals

Abstractions

Qualities

Conjunction
(Λ)

a. There is an
object α and an
object β, which are
conjunct
[(α, β) α Λ β]

a. The notes of the
motif are conjoined

a. conjoint,
addition/adjunct,
[(p, q) p Λ q]

a. The music’s calm
section is an
adjunct to its
agitated section
[(p, q) p Λ q]
b. These footprints
in the sand join the
collection of
nature’s music

a. The objects are
alternatives; α or β
[(α, β) α ∨ β]

a. Either the pitch
is E♮ or B♮

Disjunction
(∨)

b. accumulation,
collective,
communal,
associated,
connected,
aggregation
a. alternates
[(p, q) p ∨ q]

∨
b. possibility,
uncertainty,
options,
substitutes,
potentiality

a. Either the music
is (will become)
calm or
anticlimactic
[(p, q) p ∨ q]
b. Either this music
sounds of
footprints or it
sounds of sand

Figure 11.1c: Framework of Coherency for Music Notation and Semantics:
conjunction and disjunction
There is a mental construction () of some object variable p (qualitative sound) whereby
function F (semantic properties of music) is the case:
(p) Fp

There is an object p (e.g. a particular music), which is of a certain
quality F (e.g. a particular state such as calm)

F emerges from the context and becomes attached to (or ‘grafted upon’) the coherent structure
already established. Thus the semantics of the natural language is justified by both the
underlying structure embedded in the music signifiers and the context inspiring the particular
selection of qualities and states.
The emergence of clouds and their interaction with the clocks in Ligeti’s Clocks and Clouds can
be analysed using the Framework of Coherency, as shown in the example below.
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1.

2.

Primitive:

≠ (inequality)

Existence:

The object occurrences are not the same

Individuals:

The music signification of E♮4 and D♮4 :

Abstractions:

There is a variance in the pace of a motif

Qualities:

There is a sense of accelerating momentum

Primitive:

→ (inference)

Existence:

An initial object occurrence infers succeeding occurrences

Individuals:

The music signification:

Abstractions:

The motif is propagated by wave effect

Qualities:

There is a sense of density

1 & 2. Combined qualities:

The accelerating momentum is coupled with the sense of
density, creating a ‘cloud’ of sound varying in texture, shifting from
‘slow to fast’ and from ‘thin to thick’, and their reverse, and
continually creating the need for further adjustments to the pace
and use of canon

The framework is able to provide a structure for representing the dichotomy between
mechanical clocks and indeterminate clouds, and accordingly the ability of the mind to find
coherency in that indeterminacy. The clocks are represented by the core components of the
music, such as the varying motif and its propagation by wave effect. The framework shows how
the clock is represented conceptually and achieves its coherency by being supervenient upon
the logic operators. The clouds are represented by the emergence of function F qualities and
states, which are also perceived as coherent due to their supervenience upon the primitive
intention.
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Primitives

Existence

Individuals

Abstractions

Qualities

Inference
(→)

a. If there is object
α, then it follows
there is object β
[(α, β) α → β]

a. If there is tonal
augmented fourth
interval, then it
will resolve as a
cadence

a. conditionality,
entailment, link,
anticipation,
resolve
[(p, q) p → q]

a. If the music ends
calm, then (I
anticipate) their love
is eternal
[(p, q) p → q]

b. An object α
infers an object β;
there is an object
α so there is an
object β.
[Modus Ponens:
α→ β (α)α →
(β) β]
c. An object α
infers an object β;
there is no object
β, so there is no
object α.
[Modus Tollens:
α→ β (β) ¬β →
(α) ¬α]
d. An object α is A
or an object β is A;
in this case object
αis not A, so
object β is A.
[Disjunctive
Syllogism:
Aα V Aβ, (α, β)
¬Aα → Aβ]

b. Assuming
tonality, the
augmented fourth
will lead to a
cadence.

b. implementation
of connection
p → q (p) p →
(q) q]

b. Assuming the music
speaks of their
relationship, if it
sounds calm, then
their love is eternal.
p → q (p) p → (q) q]

c. Assuming
tonality, if there’s
no perfect
cadence, the
penultimate chord
will not be an
augmented
fourth.
d. The music ends
with a perfect
cadence or an
interrupted
cadence. If the
cadence is not
perfect, it must be
interrupted.

c. derivation of
contiguity
p → q (q) ¬q →
(p) ¬p]

e. If it’s impossible
for the music to
end with both a
perfect and
interrupted
cadence, then
either the
cadence is not
perfect or it is not
interrupted.

e. rationality of
cause and effect
(p, q) ¬(p Λ q) →
(¬p V ¬q)]
f. mutual
consequence
(p ↔ q) → (p → q)
Λ (q → p)]
g. bound to

c. Assuming the music
speaks of their
relationship, if their
love is not eternal,
then the music does
not sound calm.
p → q (q) ¬q → (p)
¬p]
d. Either the music
speaks of eternal love
or it speaks of a
foundering
relationship. It does
not speak of a
foundering
relationship, so it
speaks of eternal love.
Ap V Aq, (p, q) ¬Ap
→ Aq]
e. If it’s impossible for
the music to speak
with eternal love or a
foundering
relationship, then (I
fathom) either it
doesn’t speak of one
of the other.
(p, q) ¬(p Λ q) → (¬p
V ¬q)]

e. If it’s not the
case that both α
and β are A, then
either α is not A or
β is not A.
[De Morgan’s
Law:
(α, β) ¬(α Λ β) →
(¬α V ¬β)]
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progression
Ap V Aq, (p, q)
¬Ap → Aq]
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Parthood (P)

f. α goes if and
only if β goes;
thus if α goes then
β goes, and if β
goes then α goes.
[Material
equivalence:
( α↔ β ) → ( α → β )
Λ (β → α)]
a. Object α is a
part of object β
[(α, β) Pαβ]

f. α goes if and
only if α goes;
thus if α goes then
β goes, and if β
goes then α goes.

a. The E♮ is part of
the two-note
motif

a. parthood,
whole, complete,
composition,
inhabitancy, size
[(p, q) Ppq]

b. Object α is part
of β but object β is
not part of α
[(α, β) Pαβ Λ
¬Pβα]
c. Object α is part
of object β, which
in turn is part of
object γ. Thus α is
part of γ.
[Hypothetical
syllogism:
[(α, β, γ) Pαβ Λ
Pβγ → Pαγ]

b. The two-note
motif is not part
of the E♮

b. anti-symmetry
[(p, q) Ppq Λ
¬Pqp]

c. The E♮ is part of
the motif, which a
part of the
melody. Thus the
E♮ is part of the
melody

c. transitivity
[(p, q, r) Ppq Λ
Pqr → Ppr]

d. The two-note
motif is an
extension
of the E♮

d. extension,
dependency
[(p, q) Epq]

d. Object α is an
extension of
object β
[(α, β) αβ]

e. sequence,
order,
precedence,
beginning and end

f. True love is always
remitted; you love me
and the feeling is
mutual.
(p ↔ q) → (p → q) Λ
(q → p)]
g. If these footprints
slow down, then the
music is bound to fade
a. The calm serenity is
an important part of
the music’s ending
(meronym: respective
concepts with a
semantic parthood
relation)
[(p, q) Ppq]
b. The music’s ending
is not an important
part of the calm
serenity
[(p, q) Ppq Λ ¬Pqp]
c. The calm serenity is
an important part of
the music’s ending,
which is an important
part of the entire
piece. Thus the calm
serenity is an
important part of the
part of the entire
piece
[(p, q, r) Ppq Λ Pqr →
Ppr]
d. the music is an
extension of the calm
serenity
[(p, q) Epq]
e. The footprints in
the sand are the
beginning and end of
the music of nature

Figure 11.1d: Framework of Coherency for Music Notation and Semantics:
inference and parthood
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11.2

Supervenience

If the inference operator is able to establish, for instance, the qualities of eternal love from a
music cadence, then the concepts involved are heuristic. Obviously, the use of heuristic notions
is fallible, yet it is also efficient and effectual. In the case of the inference of clouds from clocks
in the Ligeti piece, it may not be precisely determinable what the clouds or even what the
introductory motif is, but the notion is clearly comprehensible as both individual and group
knowledge. Agent a can intuitively locate the boundaries that divide antonyms such as 'love' and
'hate'. In this case the terms behave as if with some kind of sentiment-discontinuity heuristic
employed as part of the overall coherence of expressions, even if it is subject to
misinterpretation and prone to errors. Williamson wrote,
“Humans predictably resort to fast and frugal heuristics, reliable enough under normal
conditions, but not perfectly reliable. Such heuristics may be built into our natural ways
of thinking, with no warning of their limitations written on the packet.” (Williamson 2020,
265)
Heuristics are not infallible, as indicated in chapter 9 as regards the case of the water molecule,
and as Popper argued for all knowledge, yet nevertheless the deductive rationalisations of
propositional assertions rely on them to establish both the truth-conditional semantics of
concepts and also their supervenience upon other levels of the Framework of Coherency.
It is an opportune moment to reflect that, given the dynamics of heuristics, the supervenience
relation as it exists between the epistemic domains outlined in the framework should not be
characterised as a kind of succession dependence, whereby q is supervenient on p iff every
change in q requires a respective change in p.
This model of reduction has often been used to describe physical changes in the world. For
instance, the chemical properties of water are supervenient upon the polarity of the water
molecule. Similarly, the experience of hearing is supervenient on the biology of the ear and the
neurobiology of the brain. Thus, according to this form of dependence, no properties of the
experience of hearing could transition to some other experience of hearing without the
difference being grounded in equivalent biological/physical changes. Just as q (the experience
of hearing) would correspond to p (neurobiological states), similarly any transition from q 1 to q2
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(a change from hearing one thing to hearing another) corresponds to transitions from p 1 to p2 (a
change from one physical/neurobiological state in the brain to another).
This kind of succession dependence described above is sometimes interpreted as a form of
eliminativist determinism. The q state (hearing) is interpreted as entirely dependent upon and
nothing other than the p state (biology). Such an account implies that q has no causal efficacy
besides that associated with its respective q state. It might as well be considered as a
superfluous notion.
In contrast to this form of dependence, the supervenience relation envisioned in the Framework
of Coherency employs the kind of link between epistemic domains explained previously in
chapter 8 and at figures 8.2a and 8.2b. It postulates relations between domains in terms of a
kind → token model whereby, to continue the example above, many alternative arrangements of
the neurobiological state might be able to produce the same hearing experience. Thus specific
state q depends not on a necessary state ◻p but on a whole range of possible states ◊p within
the associable domain.
This approach refutes the eliminativist reduction outlined by a model that treats ‘token’ q as
necessarily reducible to a particular ‘token’ p. The experience of hearing is not associated with a
specific neurobiological state to the exclusion of any other possible state.
Thus the model of supervenience envisioned in the Framework of Coherence characterises
succession dependence as a symmetric relation, which accordingly cannot be described in
terms of causal determination. It is not possible to define water in terms of an individual ‘token’
of its constituent parts, such as a molecule, it is not possible to describe the biological world as
the necessary construction of a particular building-block chemistry or set of physical forces, and
it is not possible to describe the audible or phenomenal realm as the necessary construction of
biology. All such emergent domains are the result of the kind of holistic interactions that have
been described by Popper in terms of science methodology itself, and whose modal application
to the ontology of both the mental and physical domains are a central topic of this paper.
Supervenience does not define the actual nature of the physical relation of any p antecedent
state to its q consequent states. The supervenience relation has its own self-motivated
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organisation, whereby consequent q, rather than lacking efficacy as is the case in the tokentoken reduction model, has dynamic causal powers able to act upon antecedent p.
This borders on the paradoxical. The q states, which are the clouds, are supervenient upon the
p states, which are the clocks, and so are dependent, yet nevertheless they can constitute a
constraint on these states. The relation of q to p is not one of strict dependence; it is better
described as an emergence. Hearing and the phenomenal emerge out of the physical; the
clouds emerge out of the clocks, and in the cognitive realm function F ‘qualities and states’
emerge out of concept abstractions.
It is as a result of this independent dynamic that supervenience relations can be subject to the
function of additional variables, such as time, and the vast complexity of variables associated
with any particular context, any particular world.
Given the above, it is now possible to say more about the interaction between the formal
aspects of music, the pitches and rhythms, and the emergence of function F ‘qualities and
states’ acting upon object variables. These emergent properties are subject to various
conditions, not least that they are context or ‘world’ dependent, according to the principles
outlined previously.
These properties possess a dynamic and concurrently a creative Plastic Control mechanism
unto themselves, which is able to implement imaginative divergences from ordinary language to
emphasise effect.
They employ ‘figure of speech’ linguistics, which is used for rhetorical effect, including tropes
used to assign alternative meanings to terms or signifiers. In particular it employs a) metaphor:
analogous similarity, such as ‘the music is a grand stage’, or ‘the harmony of the music is a
disaster zone’, and b) semantic association: normative combinations, identifying culturallyrecognised (and sometimes regrettable) connotations beyond the dictionary definition of a term,
such as ‘a nurse means a woman’, or ‘a knife means blood’.
The dynamic notion of function F, of its qualities and states and other cognitive content, whether
applied to music signifiers or elsewhere, entails that it is a contingent/non-determinate feature. It
emerges from the context in a manner that is supervenient yet not predictable or reducible.
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Returning to a consideration of section E of Clocks and Clouds, it is important to recognise that
an intuitive and idealised understanding of the music’s objectives, and of the clouds that are a
part of them. The composer perceives that the ongoing fluctuations in the clouds call for further
adjustments in the clocks, and that one mechanism for achieving this is a shift of
instrumentation. Thus far, the music has been set only for the ten wind instruments, the flutes
and clarinets. But now, responding to the composer’s intuition, the viola picks up the motif,
subjecting it to canon as before, and then, in the first bar of section F, the bassoons and
contrabass.
The new section at measure 43 brings a further change of instrumentation and of texture by way
of sustained harmonics in the violoncellos, marked pppp. Thus far, all of the musical clocks
underpinning the clouds have comprised of the fluctuating motifs, first grouped in phrases and
then mostly subject to uninterrupted repetitions, but now there are sustained notes. The
violoncello harmonics use the same pitches as the rest of the cluster, but they also exert an
influence on the changing cloudscape, eventually passing this inertia to the rest of the strings. It
is under this influence that, from amid the cluster, the face of diatonicism emerges. There is, as
Steinitz put it,
"The momentary stability of a C major scale (bar 49) prefacing the entry of the voices."
(Steinitz 209)
This not merely a cloud as before. It is something altogether new with expressive power and a
semantic status of its own. Although perhaps not quite, not yet, given the continuing canon
effects mean the ‘moment of momentary stability’ only lasts a single beat, given the violoncellos
have progressed to sounding micro-intervals, but the overall effect has intimated something
clearly diatonic in its orientation. The music is pointing to something new.
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12

Knowledge and Knowability

12.1

Human Voices

At section H in Clocks and Clouds, measure 51, there is a significant change in the texture. It is
the culmination of all that has occurred thus far, but also an extension of it. Suddenly the wind
instruments disappear, as do the sustained harmonic pitches in the violoncellos; it is an abrupt
moment after the gradual fluctuations of before. Suddenly there is a sense of clarity and
openness, as if some new space has opened among the clouds.
Instead of the microtones of before, the sustained contrabass and lower viola harmonics clearly
outline a harmonic vocabulary approximating a C major chord, anticipated in the previous
measures, although it remains obscured, this time by the violoncellos and upper violas, which
play a bustling texture, sul tasto, punta d’arco, , as shown in figure 12.1a, a further reworking of
the introductory motif that was previously the domain of the flutes. The start of the ascending
chromatic run is staggered between instruments by a 32nd note such that there is a dense cloud
effect emergent from the simple ‘clock’ cell.

Figure 12.1a: The chromatic run figure treated to canon displacements at measure 51
Furthermore, there is the introduction of voices to the ensemble, a very beautiful moment
indeed. There is nothing in the notes that says anything of the sort in literal terms, but the
qualitative meaning of the music is clear. The presence of humanity in the world is celebrated.
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The top pitch of the cluster, G♮4, is passed to the first voice, a lead soprano, and then
propagated among the others by way of a monotone canon as before, as shown in figure 12.1b.

Figure 12.1b: Introduction of the vocalists at section H
In this case, the example is almost identical to the introduction to Lontano, where a single
sustained pitch is passed among the ensemble. Once again, this is not a case of Ligeti using
new techniques, but the contextual setting of his music is renewed by way of an interpretation of
the single pitch and wave effect as clocks interacting with the clouds.
Indeed, the voices are not treated in the music as distinct timbral entities any more than any
other instrument; instead they emerge out of the instrumental texture, and thereafter, throughout
the entire piece, they remain very much a part of it. The introductory text written on the first few
pages of the score asserts the importance of the vocalists standing near to the orchestra so as
to ensure the full blending of the sounds. Just as there are no distinctive clocks in the music,
similarly there are to be no distinctive human or instrumental voices either. Always there is the
holistic unity. The presence of humanity and of human knowledge is a part of the world and not
apart and separate from it.
To further emphasise this unity, the text uses the international phonetic language to indicate
sounds, something that Ligeti describes as an imaginary language. Figure 12.1b shows each of
the vocalists singing “nʊ”, which is accordingly an indication of the sound required rather than of
any particular meaning: n as in standard English and ʊ as in the ‘oo’ in ‘book’. The introductory
explanation in the score asserts that the vocal sounds have a purely musical function rather
than any cognitive content of their own. There are no words and no propositional concepts
associated with the singing. Indeed, Ligeti doesn’t have any specific message to assert in the
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music. There is no Requiem text. The faces and spaces are clearly apparent as qualities and
states, but they are not linguistic at all.
12.2

Shared Knowledge

The faces and spaces are also imprecise. The central place of heuristics and the abstracted
approximations involved in establishing such approximated and idealised concepts and
propositions means that many terms and expressions in natural language are ambiguous or
vague. But the tolerance principle explains much of their effectiveness by outlining an important
characteristic of how, in these circumstances, vague terms are made intelligible. The Sorites
Regress Paradox worries that if an agent removes a particular clicking metronome from the
proximity of a great cacophony of clicking metronomes, then the removal of that single device,
and of any other single device thereafter, is never going to be sufficient to turn the cacophony
into a non-cacophony, and thus, theoretically, the threshold of achieving a non-cacophony of
sound will never be crossed. If 100 metronomes sounding together is a cacophony, then so is
99, then so is 98, and so forth until, theoretically, even a single metronome makes a great
cacophony of sound, and perhaps even an empty set too. However, the paradox is addressed
by the tolerance principle. Its heuristic application enables a re-structuring of context at any
time. It enables deductive rationalisations to be adaptable to circumstances, such as the
apparent thinning out of a great cacophony. The boundaries between antonyms can be
reinterpreted at any moment, thus invalidating the de-contextualized inferences posited by the
Sorites Regress. Before there was a cacophony, but now, inexplicably yet indubitably, with the
aid of heuristic dynamics, there is no longer a cacophony.
The members of the audience at the Alte Oper conceive the faces and spaces associated with
the text of Clocks and Clouds in terms of their own heuristic knowledge, but it is also the case
that, semantically, the audience hears these qualities and states as a collective group; it is
shared knowledge that the voices have entered, that there is a change of texture, that there are
faces and spaces in the clouds. Cognitive exclusivity entails that each individual subject
experiences the knowledge in a different way; they hear different spaces and see different
faces. Nevertheless the heuristic and idealised nature of the knowledge, as outlined in previous
chapters, enables a mutual comprehension of concepts; these truths are common knowledge. It
enables a unity of knowledge and world. Water means the wet potable stuff and, in the context
of the concert, each member of the audience knows that each other member knows that
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together they hear this shared experience, the significance of the entry of the vocalists. All
agents in the collective group know that p and they also know that all other agents know p, and
know that they all together know p. It is akin to shared knowledge of the molecule which is the
water, or to the meaning of all the would-be green traffic lights on the streets outside in the
proximity of the Alte Oper. The phenomenal experience is different for one and all, and different
to each individual agent on consecutive occasions, but the semantics are known to all of able
mind familiar with rivers and sinks, or with public roads. Green means go! Voices indicate
human participation, despite the absence of words! Accordingly, it is such propositions that
support the possibility of collaborative knowledge. Water, green lights, the significance of the
vocalists’ entry in Clocks and Clouds, together they provide a further scaffolding for epistemic
coherency.
Membership of any linguistic community involves shared knowledge of this kind. Language itself
is a convention that requires common understandings and agreements. However there are
different forms of such knowledge. While the principle of common knowledge involves an
assertion that all agents know something, in contrast the principle of distributed knowledge
represents a form of shared knowledge that doesn’t make this claim. It represents the notion
that there is some form of aggregated store of knowledge in a group whereby any particular
agent may not have full access to this store. Indeed, it's possible that no particular agent has full
access.
Shared knowledge of this form has the potential to become common knowledge. Some
straightforward proposition known distributively in a group could be known by all individual
agents if, for instance, they were able to communicate with each other. Setting aside qualitative
knowledge for the moment, if one of the vocalists in the ensemble performing Clocks and
Clouds, perhaps Alice, knows something particular about the music, then this is known by agent
a as an individual subject, but it is also known by the group in a distributed sense; it could be
known by all if they talked and shared. If vocalist a knows that Howarth has conducted the piece
more times than Pintscher, but knows nothing about the previous involvement of Herbert von
Karajan, while vocalist b knows Pintscher has conducted Clocks and Clouds more times than
Karajan, but knows nothing about Howarth, then together they have the information to compare
Howarth and Karajan if they ‘pool’ their knowledge and actually talk things over. The knowledge
is distributed throughout the performance ensemble and could be known by all given, in this
case, an aggregation by way of communication.
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Any knowledge possessed privately by an individual has the potential to be shared. Linguistic
knowledge pertaining to extra-musical features, such as that pertaining to the qualitative aspect
of particular faces in the clouds, can also be considered as possessing the potential to be
shared among a group by way of language or other mechanisms using the criteria of distributed
knowledge. For instance, the experience of each string player performing section H is an
individualized one, but, converted into heuristic idealised terms, it is provided with a mechanism
to become a distributive form of shared knowledge. While in one sense the texture is comprised
of a single unit unified by its harmonic domain, in another sense there are two distinct musical
features, the chromatic ascent figure shown in figure 12.1a, and the sustained pitches in figure
12.1b. The performers in each of these subgroups experiences and accordingly knows the
music quite differently either as a bustle or as a stasis. In this case the distributed knowledge
might be shared and made common by way of a switching of parts.
Or perhaps not. Still the experience would be segregated. Perhaps, in this case, the possession
of complete distributed knowledge might be associated only with the conductor stood between
the two subgroups, or with the audience sat not far away, or alternatively or it might be
associable with some idealised agent rather than any actual agent, with a hypothetical Alice
rather than the real person.
Indeed, the notion of an idealised agent is also used and commonly described in natural
language, as representative of an aggregate of knowledge. In the context of a musical event,
this idealised agent might encompass not only the performance but the entire collective of the
audience. Together, the 1300 or so individuals attending any Alte Oper concert in Frankfurt will
have an extensive range of distributed knowledge associated with that concert with the potential
to be one shared knowledge by way of language and communication mechanism. Yet they
know as a single idealised agent that the New Year's concert was a great success. The group
could always be arbitrarily extended further to include, for instance, all those who couldn't get
tickets but who wanted to come to the concert and therefore knew some things about the
concert and the program even without attending. This group would also know about the concert
as an idealised agent. Alternatively, the group could be arbitrarily extended to include audience
members of previous concerts in the same hall, or of other performances of Clocks and Clouds
elsewhere, and so forth. The boundaries of the group are just as vague and subject to heuristic
idealisations as any other entity, and so is the range of its knowledge.
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As intimated above, shared knowledge, as an idealised form of collective knowledge, is to be
viewed in terms of the potential for individual subject knowledge. It is not limited by the
perspectives of individual agents, or even by the aggregate of the limitations. It is the idealised
aggregate of all potential knowledge associated with a particular entity or event.
(a)Kap → (n)Knp

If some agent a knows proposition p, then the group conjunction
comprising all agents a can collectively know proposition p.

Anything known by one person in terms of a heuristic idealisation has the potential to be known
by others and, as such, is a part of the aggregate knowledge of the group, which is itself a
heuristic idealisation.
12.3

Representing Knowledge in Model-Theoretic Terms

The writer of this paper is arguing that the idealisations outlined above act as a form of
knowledge function which enables any communicated collection of heuristic generalisations to
be made consistent and coherent. They act to establish a self-sufficient whole, which in turn
enables the possibility of deterministic individual propositions as valid well-formed-formula (wff).
In order to create a framework able to represent these idealisations, this paper is going to
organise knowledge into three broad kinds, associated respectively with the individual subject,
such as Alice, with groups such as the SWR Vokalensemble performing Clocks and Clouds,
and with meta-groups such as the hypothetical vocal ensemble that Alice previously tried to
establish in Stuttgart but without any success. In the case of known propositional truths, the
heuristic idealisations create broad similarities between individual and shared knowledge, as
outlined above. It is these similarities that enable the coherency and efficacy of language and
cultural norms. Accordingly, the attributes of each of these kinds of knowledge do not vary
substantially. However the writer of this paper will argue here that, in the case of ignorance,
there is considerable variance. Accordingly the framework will cater for these distinctions by
way of the structure summarised below.
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Forms of knowledge
Ka
Kn
Kx

Individual knowledge
Idealized group knowledge
Idealized meta-group knowledge

It is known that p

It is not known that q

(Kp)

(¬Kq)

Known by subject ‘a’

Not known by subject ‘a’

(Kap)

(¬Kaq)

Group-known by ‘n’

Knowable by ‘n’

(Knp)

(Knq)

Meta-group known by ‘x’

Conceivable by ‘x’

(Kxp)

(Kxp)

In the case of Alice’s individual subject knowledge, that which is known by her specifically, K a,
ignorance of q is associated with cognitive limits, Kaq. After all, she cannot know everything!
In the case of the collective that is the SWR Vokalensemble, ignorance implies that, as before,
Alice doesn’t individually know q. However the aggregate or distributed knowledge among the
group, Kn, does include q, and thus it is knowable by Alice. In this case, by way of realisation,
the range of q encompasses the whole of some actual system, but is also limited to that system,
such as the music ensemble, or the actual world. It encompasses omniscience but only a finite
omniscience within the bounds of that system. Consequently, the knowability attribute of
knowledge in this case is extended to the possibility of individual subject knowledge. If the group
knows distributively that the music stasis includes bustling chromatic, or faces and spaces in the
clocks and clouds, then Alice potentially knows this too; idealised group knowledge K nq is Kaqknowable.
In the case of knowledge that subjunctively might have been true, K x, for instance if Alice’s other
vocal ensemble had not failed to be established, and accordingly were scheduled to perform
Lux Aeterna the following evening, then the conceivability of q by way of some metaphysically
possible group would permit contexts beyond an actual system, such as other counterfactual
worlds beyond the actual world. In this case it would encompass infinite omniscience. The
conceivability attribute of knowledge in this case would be extended to group and individual
subject knowledge; idealised meta-group knowledge Kxq is both Knq-conceivable and Kaqconceivable.
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12.4

Knowledge Finitude and Group knowability

Ligeti introduces further techniques that are shaped and influenced by the clouds, and that in
turn act as clocks to further influence the clouds, that make use of heuristic content and
thereafter treat it to reasoning procedures. Two such techniques are those of micro-intervals
and the sustaining of momentum without pace.
Upon introduction into the texture, the voices sustain the same G♮4 for seven measures, a full
twenty seconds, until, at letter I, the leading voice rises in pitch, immediately creating a pitch
cluster. There is an immediate sense of tight density, for the interval between the pitches is not
established in terms of semitones, but of micro-tonality.
In the score notes, Ligeti described the application of this technique as the raising of pitches
from the standard equal temperament at a maximum of a quarter tone. In a point of clarification,
he added that any microtone of this kind should be treated as a pitch in its own right, standing
independently of the pitches either immediately before or after, rather than as a glissandi
movement between the two.
While the instruments are asked to play micro-intervals in most cases by way of embouchure
adjustments, in the vocal parts, the micro-intervals thus have an additional role. As well as
acting to thicken the density of the harmony, they also act as intermediary steps. They are used
as passing notes between pitches a semitone apart, which aids the vocalists in judging the
intonation in relation to standard tones, but which adds a far greater number of steps in a
gradual pitch ascent. In the case of section I, there is a microtonal passing note introduced and
perpetuated among the voices by wave effect that moves up a step, the microtone pitch midway
between G♮4 and A♭4, and then rises again such that it eventually reaches A♭4 by measure 60.
The use of the monotone canon technique to pass this gradual raising of pitch by a semitone
means that the microtone steps between the G♮4 and A♭4 sound simultaneously, creating the
microtonal cluster and in turn the sense of density mentioned above. Interestingly, it is matched
by a shift in the harmonic scope of the string material, led by the violas, which rises a semitone
also to an A♭4. Simultaneously the harmonic content of the strings shifts from a chromatic cluster
to a more diatonic domain and the playing technique shifts which introduces a change from sul
tasto to sul pont, again changing the texture.
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Figure 12.4: The microtone ascent in the voices and the accompanying shift in harmonic content
associated with the introductory motif between sections H (measure 51) and J (measure 62)
There is a lot to hear in the music, and individual listeners may miss much of it, but, as group
knowledge, the adjusting clocks and fluctuating clouds between sections H and J feature the
heuristic concepts of cluster density, harmonic content, and many more qualities and states
related to the textures and rhythms and pitches.
It should be emphasised that this is not a cognitive account of knowledge. This paper is taking a
different approach towards the appeal to heuristics than that ordinarily taken by psychological or
mental accounts, which specifically examine the means employed for constructing knowledge.
This is an epistemological account, not an account of psychologic pragmatics, and heuristic
concepts and rationalisations are interpreted as a part of the ideal of knowledge itself. No doubt
this is a methodological matter rather than anything more substantive, but it's useful to be clear
about the methodology employed. A cacophony of sound and the vague boundaries beyond
which it becomes a non-cacophony, like the clouds and the vague boundaries separating them
from the non-clouds, are to be incorporated within the concept itself. The rationalisation of
semantic values is approached in terms of making deductions with this heuristic flexibility
already assimilated.
To clarify the matter further, and also to examine further the notion of an idealised lack of
knowledge, or ignorance, it is important to stress that this non-cognitive approach does not deny
the importance to an agent of the subjective aspects associated with knowing, only that these
features of consciousness are constrained by the heuristic process, just as they are by
language. When hearing a particular musical event, the microtonal ascent in the voices, or the
ascending motifs in the strings, any one listener apprehends some unique phenomenal
experience which contributes to their particular apprehension of the event. However this finegrained perspicuity, which in this case is necessarily known only to the one listener, is then
made subject to heuristic treatment, and thereafter to language structures, to establish
proposition p in a form that can be shared. With this in mind, the knowledge function for an
individual knower can be expressed as follows.
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(a)(p)Kap

For all listeners a, and for any listening event p, the knowledge
function K enables a to know in propositional terms some
particular heuristic attributes of the event

It is a thesis of the epistemic framework proposed here that for any unique listener there is
always some Kap which is the case by way of veracity, and which is the aggregate of all
epistemic activity described above that is associated with knowledge function K as it applies to
this particular individual. Despite the fact this knowledge is shareable, the thesis encompasses
the notion of cognitive exclusivity.
If the experience of the conceptualisation of some musical event is restricted in this way, then
Kap remains as distinctive for each agent. This restriction is important because it infers that the
aggregate of this knowledge among some group is necessarily not known to any individual,
given that each distinct version of Kap contains unique and exclusive elements. No listener
hears and heuristically conceptualises everything heard by some group of listeners. One
individual may hear one of the flutes dropping slightly behind, while another may hear another
flute moving ahead, but nobody is omniscient as regards all the possible conceptual judgments
associable with a context. No aggregate of music knowledge shared between a group of more
than one person can be known to any single person among the group.
Thus, for any situation, everybody is ignorant of some truth q.
(a)(q)¬Kaq

For all agents a, and for some proposition q, a does not know q

Reversing the quantifiers to establish a de re perspective, there is some truth of which
everybody is ignorant.
(q)(a)¬Kaq

For some proposition q, and for all agents a, a does not know q

The scope of knower limitations also involves a lack of knowledge of the scope of limitations. An
agent cannot know the extent of their knowledge limitations.
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Given the principle of limitations set out above, this paper will seek to examine the knowledge
function associated with shared knowledge and as represented by a distinct function of K n.
Assuming that propositional knowledge is something other than the associated psychological or
mental state of an individual, then the writer of this paper is going to assert that, in the case of
some aggregate or distributed group, knowledge of p is an idealised notion that is no less
functionally substantive than that pertaining to an individual. Furthermore, again just like the
individual's knowledge, group knowledge will be characterised as constrained by a closed
system, not that of individual knowledge finitude but instead of the equivalent domain
associated with the respective group, such as the music ensemble, or that of the actual world.
Accordingly it will be asserted that group knowledge encompasses finite omniscience within the
scope of that system.
The paper will argue further that the greatest distinction between individual and group
knowledge is associable with the features of individual ignorance set in the context of group
knowledge. If a group knows of the significance of the vocalists entry, but a particular individual
does not, then their ignorance is coupled with the possibility for them to know, or to learn about
this significance. Thus shared knowledge has a knowability attribute pertaining to individual
knowledge; if both q and ¬Kaq are the case, then Knq is Kaq-knowable.
Just as the theoretical notion of the molecule as an idealised entity can be conceived by all with
a sufficient background to allow understanding, so idealised notions associated with the music
can be conceived by all with a sufficient background in much the same manner. Similarly, if it is
reasonable to assert that the collective knowledge of individual instrumentalists, which is not
known to any one individual, results in the orchestra, then it is also reasonable to assert that the
collective of qualitative states of all participants, which is not known to any one person, results in
some characterisation of the music expression.
Nevertheless, there are limits. Group knowledge associated with the Ligeti performance at the
Alte Oper may include a sense of being impressed at the vocal expertise shown by Alice and
the other vocalists of the SWR Vokalensemble. However it might not include, for instance,
anything as regards Alice’s other potential ensemble and the performance of Lux Aeterna which
subsequently failed to come to fruition. The range of group knowability is constrained in the
same way that individual subject knowledge is constrained, although in this case to the system
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defined by the group aggregation or distribution. The finitude of a limited domain of knowers can
be represented as follows.
(n)(q)¬Knq

For all groups of people, there is something that as a group they
don’t know

The principle of knower limitation can then be represented in terms of a de re proposition as
follows:
(p)(n)¬Knp

There is a truth that any group of people doesn’t know

As before, the scope of knower limitations also involves a lack of knowledge of the scope of
limitations. A group cannot know the extent of its knowledge limitations. Alice cannot know what
might have happened in a Lux Aeterna performance, and any group with which she’s
associated cannot know this either.
Nevertheless, if Alice knows there might have been such a performance, then her friends and
colleagues performing Clocks and Clouds have the capacity to learn at least this much. Thus,
as outlined above, the idealised knowledge associated with group knowledge, is characterised
by the principle of knowability.
(q)Knq → Kaq ∨ ¬Kaq

For all propositions q, group knowledge of q infers either

individual knowledge of q or individual ignorance of q.
This theorem has some problems, notably the logical triviality of the consequence, which will be
addressed in due course. But for the present, it can be used as a representation of an example.
If, in the context of the vocalists’ entry, one of the cellists was to drop slightly behind, and if
there was some small change to the texture and the resulting musical clouds as a consequence,
but nobody was to notice, then the proposition, even while known by nobody, not the cellist, not
Alice and her friends, not even by Maestro Benjamin, would still be a part of the system and
potentially knowable. If some proposition q is valid, then even if it is not known by anybody, it is
still potentially knowable.
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Idealised knowledge, encompassing an epistemic domain, or world, is also characterised by the
principle of omniscience.
◊p → p

If p is possible, then there is a context where p is the case

This principle also seems unintuitive, and it has some problems stated thus. However it is
derived from the principle of knowability and, in this context, it asserts the notion that possibility
implies actuality.
(q) q ∧ ¬Kaq → Knq For all q, if q is the case and it is not known by a particular
individual, then (still) it is a part of group knowledge
The principle of knowability is an idealised approach to truth that has been the cornerstone of
many writers’ work, including Berkeley’s metaphysical idealism, and Kant’s transcendental
idealism, both of which have been mentioned previously. In the decades preceding Clocks and
Clouds, it was a cornerstone of Michael Dummett's semantic antirealism, refuting the links
between mood and the real world by way of a Language Acquisition Argument and a
Manifestation Argument, (Dummett 1991) and also central to Putnam’s early work pertaining to
internal realism, coupling realism with conceptual schemes.
In the approach used here, it is a feature of the system that, for any truth, the possibility of its
being known implies that it is available knowledge even if not actually known, at least by an
actual person at that actual time. Instead, it can be thought of as being known by an idealised
subject who is, well, perhaps the omniscient member of Alice's other ensemble from whom
nothing knowable is concealed.
There is a matter of terminology at issue here, given that it is possible to identify this idealised
omniscient being with any external object, even that of a cognitive state. However the present
paper will avoid ontological speculation and persist with the naïve notion of an idealised entity.
Idealized knowledge pertaining to event p, and consequently, given all truths are accessible by
inference, the principle of knowability pertaining to the same infers that each individual listener
who doesn’t know q, would still have cognitive access to q. In principle, any person could know
anything and everything pertaining to the knowledge associated with an event, whereby
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proposition p pertaining to the event is ideal knowledge, whether aggregate of merely
conceivable.
q(q → Kq)
12.5

For all propositions q, if q is the case, then it is knowable.

The Paradox of Knowability

As stated above, knowability associated with group knowledge encompasses the principle of
finitude. If every truth in a system is knowable, then, every truth is actually known, at least by
implication and even if by an idealised omniscient subject.
(a)Knq → Kαq

If some group knows q, then some agent a in the group has the
possibility to know q

However this assertion is intuitively contradicted by the alternative assertion that …
(a)(q)¬Kaq

Every agent a in the group is ignorant of something

Combined together, the expressions assert that the aggregate truth of all these unknown group
truths is not known by any agent yet knowable by some agent.
The Paradox of Knowability was first examined in some depth by Frederick Fitch (Fitch 1963)
and accordingly it is sometimes called Fitch’s Paradox. It is a puzzle of epistemic logic that
reveals the incompatibility of the two fundamental epistemic principles that have been asserted
here: the principle of knowability, whereby the subject has the potential to know everything
known by a group, and the principle of knowledge finitude, whereby the subject is inevitably
confined by cognitive limits. The investigation of the incompatibilities explored above reveals
how the principle of knowability, asserting that every truth is in principle knowable, is made
problematic by way of its inference of the principle of omniscience, whereby every truth is
known, at least by inference.
It is important then to further define the difference between the known and the knowable. At
letter H in Clocks and Clouds, it is known by the audience as a group that the voices enter. It is
possible a few listeners missed this, lost in their own worlds, but nonetheless it is group
165

Of Clocks and Clouds, Of Coherence and Conceivability: Part 3

knowledge and therefore also knowable to these few. Similarly, given the unison pitch, it is
possible some audience members do not notice the voices entering one at a time, in canon, yet
this is still knowable. It is possible that nobody in the entire hall has noticed this, including the
vocalists, including Maestro Benjamin on the conductor's stand, unlikely but possible, and yet it
could be known by any person in the concert hall.
The examination of the paradox begins with a supposition of the principle of knowability, which
asserts that all propositional truths in a world are in principle knowable by somebody. Using
group knowledge Kn, this is expressed as follows.
(∀q)(∃n)q → Knq

For all q and for some group n, if q is the case, then q is
knowable by n

The examination then considers the principle of knowledge finitude and unknowability, which in
contrast asserts the intuition that there is an unknown truth.
(∃q)(∃n)q ᴧ ¬Kaq

For some q and some group n, q is the case and yet q is not
known by any particular individual in that group

Substituting the consequent outlined by the principle of knowability into the principle of
knowledge finitude gives the following.
Knq ᴧ ¬Kaq

p is knowable by the idealised group, and (yet) it is not known by
any individual agent.

This seems intuitively sound. However already the distinction made between individual and
group knowledge can be seen to add some further dimension to the matter. Furthermore,
substituting the principle of knowledge finitude for the variable p in the principle of knowability
gives the following.
(q ᴧ ¬Kaq) → Kn(q ᴧ ¬Kaq)

If there exists q, and q is not known by an individual agent,

then it is knowable that there exists p and p is not known.
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Applied to the music, it might be said that if q is the assertion that the voices at section H have a
staggered entry, and (yet) it is not known merely by hearing the performance, then still it is
knowable. In this case it is knowable by other means. Another example would be to say that if q
is the assertion that a particular cloud space associated with the alto vices is unknowable by a
subject, then still it is knowable that it is unknowable.
While it is seemingly knowable that something can exist and not be known (p ∧ ¬Kp), the proof
shows how a different inference procedure can be used to show that it is impossible to know
this conjunction.
The alternative inference procedure uses the principle of finitude, as follows.
q ᴧ ¬Kq

q is true and yet q is not known

q ᴧ ¬Kaq

q is true and yet q is not knowable by agent a

It continues by making the assumption that the principle of finitude is actually knowable.
K(q ᴧ ¬Kq)

It is knowable that q is true and yet q is not knowable

Kn(q ᴧ ¬Kaq)

It is group knowable that q is true and yet q is not knowable by
agent a in the group

The procedure then uses the rule of conjunction to infer the following.
Kq ᴧ K¬Kq

It is knowable that q is true and also it is knowable that it is not
knowable that q is true

Knq ᴧ Kn¬Kaq

It is group knowable that q is true and also it is group knowable
that it is not knowable by agent a that q is true

The procedure than uses the rules of conjunct removal and of veracity to infer the following:
K¬Kq → ¬Kq

If it is knowable that it is not knowable that q is true, then it is not
knowable that q is true

Kn¬Kaq → ¬Kaq

If it is group knowable that it is not knowable by agent a that q is
true, then it is not knowable by agent a that q is true
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Accordingly a contradiction arises.
Kp ᴧ ¬Kp

It is knowable that q is true and yet it is not knowable that q is true.

Knp ᴧ ¬Kap

It is group knowable that q is true and yet it is not knowable by
agent a that q is true

Alternately, by substituting the p in ¬Kp with the principle of finitude, then the starting
assumption is contradicted.
¬K(p ᴧ ¬Kp)

It is not knowable that q is true and yet is not knowable

¬Kn(p ᴧ ¬Kap)

It is not group knowable that q is true and yet is not knowable by
agent a in the group

Superficially, this contradicts the premise that it is knowable that something can exist and not be
known. The paradox of knowability asserts that either the principle of knowledge or the principle
of knowledge finitude must be refuted. In the case of the latter, then it follows that …
(¬∃p)p ᴧ ¬Kp

There is no p whereby p is true and yet it is unknown that p is true

And accordingly, all truths are actually known:
(∀p)p → Kp
However this paper is asserting that the contradiction arises merely because, in standard
approaches to the paradox, the K function is not adequately specified. It is being used in
different ways such that that notion of knowability is also unclear. However the division of
knowledge into different kinds, as introduced earlier in this chapter, at 12.3, can resolve these
issues, as shown above.
Thus the intuition that asserted the principle of finitude is not contradicted. It is clear that human
psychology limits the knowledge of individual knowers. Yet at the same time, epistemology
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encompasses potential. As Popper said repeatedly, Critical Rationalism enables the knower to
reach beyond limits. Nicholas Rescher wrote,
"The cognitive range of finite beings is indeed limited. But it is also boundless, because it
is not limited in a way that blocks the prospect of cognitive access to ever new and
continually different facts thereby affording an ever ampler and ever more adequate
account of reality." (Rescher 2005, 123)
Thus it is possible to know the unknowable in music. If it cannot be known from listening that the
voices have a staggered entry, then it can be seen in the music score, in this case a trivial point.
But if it cannot be seen from the music score that the clouds have a new face, yet still it is truth
and knowable. Similarly if there is a qualitative state associated with the cloud spaces that is
unknowable, then still it is knowable that it is unknowable. Group knowledge does not limit
conceivability. There are no limits.
12.6

Meta-Group Conceivability

By section J of Clocks and Clouds, the rhythmic element of the motif, which has endured since
the beginning of the piece, transforming to the bustling chromatic runs and then to the
encompassing of a standard harmonic scale, is retained only in the violas and then, three
measures later, it entirely fades away. By section K, only sustained intervals remain. Yet the
qualitative ‘feel’ of the pitch cluster retains the momentum of variance, even without the pace of
the motif. There is a continued ascent by micro-intervals in both instruments and voices,
reaching A♮4 at the end of section J and then moving by quarter tone steps towards B♮4, even
while there is a simultaneous microtonal descent in the lower voices from the G ♮4 starting point
towards F♮4. By appearance, the clock has transformed beyond recognition, losing its rhythmic
components and retaining only its harmonic domain. Yet the clouds remain. The clouds have
asserted their independence of particular clock content. The clock propositions are not a
necessary condition for the semantic status of the clouds.
The music points to the independence of the known from the conceivable. At the core of agency
is consciousness, the awareness of self-being in a context. Even when the rhythmic elements of
the context dissipate into nothing, then still there is the perspective on the dissipation.
Accordingly there is great dexterity in the capacity for knowledge, the ability not only to
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determine that which is the case, but the ability to imagine alternative contexts from that
perspective, what might be or might have been the case, the counterfactual, the possible, the
conceivable.
The principle of conceivability pertains to knowledge of that which is not the case but that, given
a different set of circumstances or context, might be or might have been the case. In the case of
the distributed knowledge among a concert hall audience, it encompasses the possibility the
concert might have actually been cancelled, or that the conductor might have become sick
requiring a last-minute change of program, and so forth. There is momentum in the ongoing
experience of the boundaries of possibility. It also includes possibilities that no one has thought
of but might possibly have thought of, the possibility of possibilities.
Any determinant of universal possibilities cannot be associated with experience alone; inevitably
it involves contexts that no person may ever experience. Consequently, like the rest of
knowledge, it must be associated with an idealised notion of knowledge. With this proviso, an
idealised object of knowledge is considered to be conceivable if it is in principle for there to be
someone who can possibly know its existence.
(q)Kxq

It is the case that q, which is known by some idealised meta-group

This is a fundamental principle of knowledge and accordingly of epistemic logic. ‘Proposition p is
conceivable’ is defined in terms of the possibility there is a person who knows that p is possible.
The framework for knowledge outlined in section 12.3 outlined three group forms: individualized
knowledge Ka, group knowledge Kn, and meta-group knowledge Kx. In the case of the latter, the
conceivability by some non-existent but feasible group permits the assertion of truth conditions
with contexts beyond an actual system. It encompasses assertions of that which is the case in
terms of metaphysically possible worlds beyond the actual world. This paper will argue that, in
this case, knowledge associated with a maximal system including all accessible worlds
possesses the attribute of infinite omniscience.
The conceivability aspect of knowledge is an idealised domain that is subsequently extended to
group and individual knowledge; the truth status of Kxq is both Knq-conceivable and Kaq-
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conceivable. Meta-group knowledge is compatible with both group knowability and it's
refutation, the principle of unknowability.
As outlined earlier, in the case of both individual subject knowledge Ka and group knowledge
Kn, there are limits to knowledge. This is the principle of unknowability.
(q) ¬Kaq

There is a proposition q, whereby q is not known and not
knowable by agent a

(q)¬Knq

There is a proposition q, whereby it is not known and not
knowable by a particular group n

However, while for every finite knower or finite group there is some truth beyond their
knowledge or knowability, this is not the case for meta-group knowledge.
In the case of Kx, proposition q is not known to be the case in terms of actual knowledge. The
possibilities are infinite given it is hypothetical knowledge and given none can be confirmed
beyond the meta-group. In this case, knowledge is associable with a domain beyond that of the
finite constrictions associated with the human or any other particular group domain.
(∃q)(b)Kxp ∧ Ka¬(∃b)Kbq)

There is a proposition q which is conceivable yet agent a

knows that there is no other agent b who actually knows q
In this case, proposition p is known by way of an idealised meta-group even though it is beyond
the actual experience of any individual. For instance, to continue with the example used
previously, if Ligeti had continued with the transformation of the rhythmic element of the
introductory motif into section K, rather than moving to sustained pitches, then the resultant
clouds would have been different. However he didn't do this and so knowledge of how the music
subjunctively might have been is intelligibly conceivable yet unknowable. The principle reaches
beyond the notion of cognitive finitude, which asserts there are some facts that are both
unknown and unknowable. The meta-group is able to countenance knowledge that is
unknowable within the context of individual or group knowledge but that is still conceivable. The
meta-group is able to use the knowledge function Kx to assign a conditional truth-function to q,
which in turn is valid as a wff within the meta-context of the respective accessible worlds.
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Deductive inferences are valid within the context of meta-group conceivability. It is able to
achieve this efficacy in the broad realm of knowledge without the requirement for anybody to
actually know px.
The principle can also be asserted in terms of a corollary. Given that Kxq is both unknown and
unknowable, then individual agent a and particular group n cannot be sure that it’s not true.
Consequently, for all anyone knows, Kxq is true. It is (at least) conceivable.
¬Ka(q v ¬q)

No person knows if q is true or not

Kxq

It is conceivable that q is true

Kxp ∧ Kxq → Kx(p ∧ q) If the meta-group knows that p is conceivable, and the meta-group
also knows that q is conceivable, then the conjunction of p and q
is conceivable
As outlined above, the conceivability function Kx is akin to the process of imagination, of
reaching beyond the limitations of knowledge. Sometimes it is expressed in the context of a
preliminary idiom ‘for all I know’, used when an agent speculates about a proposition despite
lacking actual knowledge about it. For instance, for all that is known by the writer, this paper will
sell a million second-hand copies among visitors to Raven Used Books near Harvard Square
alone.
As outlined above, the function can be used as an inference procedure for establishing the
validity of conceivable or 'imagined' propositions. If subject a doesn’t know that ¬q, then still
conceivably q is true.
¬Ka¬q → Kxq

If agent a doesn’t know ¬p, then conceivably q is still true

The argument for the above can be expressed in more detail as shown below.
Kxq

q is conceivably true

¬(p)(Kap ∧ Ka[p → ¬q]) Given the above, there is no p whereby agent a knows that p
and also that p infers ¬q
(p)(¬Kap v ¬Ka[p → ¬q]) Given the above, for all p, either a doesn't know p or doesn't
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know p infers ¬q
¬Ka¬q v ¬Ka[¬p → q] Given the above, and substituting ¬q for p, then a doesn't know
either ¬q or that ¬p infers q
¬Ka(p v ¬q)

Given the above, a doesn't know which of p or ¬q

Kxq → ¬Ka¬q

Thus if q is (merely ) conceivable, then a doesn't (actually) know
¬q

This in turn establishes the coherency of knowledge. Rescher supported the corollary approach
to establish knowledge conceivability when he wrote,
“Any truth is true for aught that anybody knows. What anyone actually knows is always
compatible with the truth at large - and thereby also with the knowledge of others.
Knowledge at large is comprehensively coherent.” (Rescher 2005, 26)
Rescher's coupling of ignorance and the coherence of conceivability can also be expressed as
follows.
(q)(q ∧ ¬Kaq)

There is a proposition q which is true but not actually known by
agent a

(q)(q ∧ ¬(a)Ka¬q) Given the above, by veracity, for all q, q is the case and there is
no agent a who knows that q is not the case
(q)(¬Ka¬q ∧ ¬Kaq)

Given the above, for some q, agent a doesn’t know that q is
false and also doesn’t know that q is true

(q)(¬Ka¬q ∧ ¬Ka¬¬q) Given the above, agent a doesn’t know some q is false and also
doesn’t know it is not false
(a)(q)(Kxq ∧ Kx¬q) Given the above, conceivably q is true and false
The conclusion above could be interpreted as a contradiction. In this case, it is an affirmation of
the possibility of q, although the issue of contradiction by way of truth gluts will be examined in
the next chapter. For the present, the argument can be taken to affirm the coexistence of
conceivability and the principle that every knower is ignorant of something. Truth and knowledge
as idealised domains are consistent, within the context of the respective knowledge domains.
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Meta-group knowledge encompasses the omniscience associable with infinitism. It asserts that
all things are potentially conceivable and thus potential knowledge for both group and individual
knowledge.
This paper is asserting that the infinity of meta-group knowledge does not necessarily affect the
soundness and validity of such conceivable knowledge. Like Coherentism, infinitism is not a
foundationalist approach that requires grounding in terms of a core base. However it does not
deny the notion of such a base, and certainly it does not contradict the notion of a broad base
encompassing all of physical, empirical and indexical truth argued for in this paper. It is an
emergent coherentist position that posits deduction emerges as a result of the mutual support
provided by beliefs in the set rather than transferring warrant from one belief to another.
Accordingly, infinitism does not require the certainty of a realist ontology. Quite the opposite!
The meta-group is able to establish a further level of realisation beyond that of proposition
heuristics.
It is conceivable to argue that the inability of infinitism to countenance a conceivability principle
able to produce firm justification for propositional assertions leads to scepticism. Infinitism leads
to uncertainty as beliefs are not fully justified but just in stages of seeking justification. It invites a
Pyrrhonian point of view, which is to withhold belief in the case that warrant remains mystical
due to the infinite modes of relativity and contradiction.
But it is also conceivable to argue that beliefs are established in terms of heuristics without
much in the way of justification, at least at first, and that the justification comes later using
different justification paths, which are themselves without end and potentially infinite. Infinitism is
not scepticism but a form of fallibilism that eschews the certainty of a realist ontology as a
requirement for knowledge. Infinitism views standard foundationalism as falling for the certainty
fallacy.
Conceivably, if it's going to be possible to establish, before the end of the piece, some degree of
coherent individual knowledge, or group knowledge of the piece, then this trial-and-error inquiry
needs some further work.
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13

Logical Consequence, Paradox and Logical Pluralism

13.1

The Inference Event

The previous chapters have considered the validity of propositions and the attributes that
contribute to their efficacy as the well-formed formulae (wff) of logical expressions, able to
contribute to a consistent framework and sustain their compatibility with other formulae and
expressions. The writer of this paper must also consider in further detail the logical operators
that also play their part in contributing to such a framework, in establishing processes of
reasoning and thus coherence. As outlined in chapter 9, the prime operator in reasoning is that
of logical inference, →, and this is as much as part of reasoning in music as in linguistics.
α→β

If α is the case, then β is the case; α infers β

A textbook example of logical consequence as it applies to music can be heard in the
concluding cadence of any standard diatonic passage, such as that located at the conclusion of
the first of the Twelve Little Preludes written by J. S. Bach in the early 1720s, just a few years
after his move away from Weimar, as shown in figure 13.1a.

Figure 13.1a: J.S. Bach. Twelve Little Preludes for piano,
number 1 (BWV 924), concluding cadence
The sequence of notes represents a perfect cadence, a resolution to the preceding passage.
The C major chord outlined at the end of the phrase is a logical consequence of the preceding
counterpoint, both according to the diatonic harmonic syntax and the semantic interpretation of
the listener familiar with the syntax.
Ligeti's Clocks and Clouds also uses cadence as a form of logical inference, although in this
case the syntax is different. As discussed in the last chapter, at section L, measure 70, the
ascending quarter tone movement defining the upper region of the cloud-space boundaries
reaches a zenith, a B♮ and F♮. Meanwhile, the pedal C♮ defines the lower region by dropping to
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B♮. Suddenly, as a consequence of what has come before, as a logical inference, all that
remains is a chord of two pitches. The microtones and pitch-clusters have gone and the clouds
have parted; the music has resolved to a chord comprising only the B♮ and F♮. It is a moment of
great beauty, as if the sun has burst through a dense cumulus congestus and lit up the world. It
is as if the music is declaring new insight, as if emphasising a deductive event, which is the
culmination of all its rationalisations and reasoning. The broad antecedent that is the momentum
of the previous measures reaching back to the introduction motif entails a determinative and
incontrovertible consequent.

Figure 13.1b: The first broad inference event in Clocks and Clouds at section L
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The percussion, the harps and celeste, announce the moment of the inference event by striking
pitches of the same chord interval, as shown in figure 13.1b. Their contribution is a mere
pianissimo, played with soft beaters, yet a moment of great transformation, immediately joined
by the strings playing the pitches at multiple octaves, from B♮1 in the contrabass to a high
harmonic B♮6 in the viola, and all octaves between. Formula α is the case before the percussion
strike, and the augmented fourth of formula β is the case afterwards.
Music inferences are thus experienced temporally; they are perceived in time. The antecedent is
a state of affairs at one moment, or a part of a state of affairs, and the consequent at the next
moment. In this case, formula α which is the former has been leading to this moment in one way
or another for an extended period of time, since the beginning of the piece, and the two notes of
the resolution-chord can be interpreted as an equivalent of the two notes of the introductory
motif.
Similarly formula β which is the consequent is not a brief event. The harmonic stasis remains for
twenty seconds before there is any further harmonic movement in the music. If the clouds of
before have blown away, then now, in the aftermath, there is a sense of stillness, of settled
calm, of stasis. More than that; there is a sense of the necessity of the inference, of the
inevitability of resolution. It's not that the music possessed an inexorable and inescapable
momentum towards a particular resolution, as in the Bach; it’s not a token-token identity relation
between the antecedent and its inferred consequent. Nevertheless, it was unavoidable that
following proposition p, there would be a proposition q of some kind.
p→q

If p, then q

It was always going to be the case that, given the focus upon Popper's trial-and-error inquiry,
given the orientation upon Critical Rationalism and upon the quest by a free agent for new
learning, that there had to be some form of thesis emerging. Even if the variables of the
inference are contingent, that which comes before, and that which comes afterwards, then the
logical operator that is the inference itself is not. It is a necessary event. Accordingly, the modal
operator introduced at the end of chapter 10 is required to indicate this.
□(p → q)

Necessarily, if p, then q
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The inference from one state to the next is heard in the music as a necessary function, and as
such it is fundamental to the process of epistemic reasoning about the music. Without the
learning and understanding, without the determination of knowledge, there cannot be reasoning
and coherency. And without these, there cannot be agency, there cannot be free will. The
inference operator is that which enables insight upon the music, upon itself, and upon all else. It
is the tool that enables deductive reasoning, equipped with the heuristic idealisations that are its
formulae, positing that, in Clocks and Clouds, the harmonic structure of the opening section has
used a wedge device that opened gradually. It has taken 70 measures in duration from the
starting pitches, D♮ and E♮, to expand its harmonic space to an octave B♮ – B♮, bisected by F♮.
Not overlooking the fact that the lower edge of the wedge opened more slowly, arrested by long
pedal points until, as Steinitz put it,
"The tension of the rising clusters exerts pressure on the bass to recoil in a contrary
direction not unlike processes of suspension and resolution in baroque and classical
harmony." (Steinitz 201)
All of this together such that the listener can conclude, much as with the Bach and the diatonic
harmonies of the classical music tradition with their directionality towards the stability of the
tonic, that at last the music has resolved.
This is not the first time Ligeti has captured the essence of such a resolution device by means of
employing his own non-tonal technique. The augmented 4th chord in Clocks and Clouds is
directly derived from the resolution chord comprising a B♭/E♮ at Section H of Lontano, outlined in
chapter 4. The same kind of figure also appears on several occasions in the Chamber Concerto
of 1970. In this case, towards the culmination of the micropolyphony of the first movement, after
a pitch-cluster of intertwining lines that together create a homophony gradually rising in pitch to
a D♮, there is a resolve to octaves on E♭, again as if in recognition of the inference that
underpins a standard perfect cadence. The music is perceived with structure that is coherent
and ‘makes sense’.
But in the case of Clocks and Clouds, the coherence possesses a new level of insight. It
reasons not merely of possible consequents but about its own reasoning. It also reflects upon
itself, upon the essential status of that reasoning. At the moment the sun bursts through the

179

Of Clocks and Clouds, Of Coherence and Conceivability: Part 4

clouds, and there is insight, the music itself recognises that a state of affairs is always the case
in the situation it’s not possible it’s not the case.
But Frege and Popper would have pointed out that Kant made this same connection in his
Critique of Pure Reason (1781) when he argued that any proposition becomes metaphysically
necessary in the case it cannot be known as false; in these circumstances it cannot be denied
without contradiction.
"Empirical universality is [...] only an arbitrary extension of validity, from that which may
be predicted of a proposition valid in most cases to that which is asserted of a
proposition which holds good in all; as, for example, in the affirmation, 'all bodies are
heavy’. When, on the contrary, strict universality characterises a judgment, it necessarily
indicates another peculiar source of knowledge, namely, a faculty of cognition a priori.
Necessity and strict universality, therefore are infallible links for distinguishing pure from
empirical knowledge, and are inseparably connected with each other." (Kant 1781, 3)
The modality of necessity and possibility and contingency are going to become a central part of
establishing propositional validity and coherency in this paper too.
13.2

Harmonic Contradiction

In the Ligeti, in Clocks and Clouds as in Lontano, the pitch interval that is the consequent of the
inference event is the antithesis of that used in the music of J. S. Bach. The augmented fourth in
diatonic music is heard as dissonance and demands resolve, while in Ligeti’s music, the context
using the same interval creates no sense of implying any further cadence resolution.
The contradiction between these two conditions can be expressed in terms of predicate firstorder logic as follows, whereby the ‘cadence’ function is taken to represent a binary relation
between α and β, and where α is an augmented fourth interval and β is all relevant cadential
intervals.
(p, q) (p ↮ q) ∧ (cadence (p → q) ∧ cadence (q → p))
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for single proposition p and all propositions q, p is not equivalent
to q, and ‘cadence’ establishes inference from p to q and from q to
p
(p ↮ q) ∧ (p ↔ q)
p is not equivalent to q, and p is equivalent to q
In composing Clocks and Clouds, Ligeti would have been aware of the ambiguity associated
with this contradiction. He knew that the pitches B♮ and F♮ would, according to a diatonic
system, create a sense of anticipation. The listener who is familiar with standard tonality hears
in these pitches the will to resolve as a cadence. In this case, the pitches can resolve either to a
tonal centre of C♮, as in the case of Bach’s Twelve Little Preludes, or, in the case of a change of
key whereby the B♮ is enharmonically switched to C♭, to a tonal centre of G♭, as shown in figure
13.3.

Figure 13.2: An example of a cadential resolution in standard tonality
Ligeti would have known that, taking into account both the place of the augmented fourth as a
consequent of resolve following the inference event and furthermore as an antecedent of
resolve in diatonic harmony, the music expresses this ambiguity. The last chapter examined a
proposition p that is both knowable and unknowable. In the case of the augmented fourth at
section L, the interval expresses the features both of equilibrium, as heard in Ligeti’s syntax,
and the features of anticipation, or disequilibrium, as heard in the conventional syntax of Bach.
p Λ ¬p

p is the case and p is not the case

As indicated previously, the augmented fourth is associated with cadential resolve, and is not
associated with cadential resolve. In terms of coherence, this suggests a contradiction of the
principle of bivalence, which, as indicated earlier in this chapter, expressed by way of the Law of
Non-Contradiction (LNC) states the following:
¬(p Λ ¬p)

It is not the case that both p is the case and p is not the case
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This is equivalent to the Law of the Excluded Middle (LEM), which asserts for any proposition,
either it is true or its negation is true.
p ∨ ¬p

p is the case or p is not the case (LEM)

The classical logician, both of propositional and predicate first-order logic based on the notion of
a wff, asserts a proposition cannot be the case and not the case: a solution that is a yes cannot
be a no, a 2 that is greater than a 1 cannot be not greater than 1. By definition an expression
that is true and false leads to logical contradiction. Aristotle said,
“The most indisputable of all beliefs is that contradictory statements are not at the same
time true.” (Aristotle, c. 350 BC. Metaphysics 5, 1011, 13-14)
All those following in his footsteps, logicians from ancient Greece through to the beginning of
the twentieth century, would have been led to despair at any such betrayal of coherence.
“We are therefore driven into accepting the truth value of a sentence as constituting its
reference. By the truth value of a sentence I understand the circumstance that it is true
or false. There are no further truth values.” (Frege 1892, 63)
However, Popper and Ligeti were working in a different era. The third realm beyond that of mind
and matter, the universal realm of forms and logic identified by Frege and previously by Plato
thereafter had been set aside for a new focus upon context, upon Hilbert's system-formalism
and Brouwer's intuitionistic constructivism, the latter involving the refutation both of the LEM and
also of double negation elimination, ¬¬p, of not being an augmented fourth. And there was
scope for different interpretations of logical inference, all of which would have bearing upon
music meaning and how its perceived coherency can be modelled.
13.3

Paradox and Musical Possibility

It is worthwhile taking a step back to consider how some of the matters previously considered in
this paper apply in the context of the inference event. As alluded to on several occasions
already, despite its aspirations to universality, logicians have had to acknowledge that
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sometimes logical inference and other operators associated with classical logic not only have
limited application in the contingent world, as previously discussed in chapter 10, but also have
internal validity problems. The system doesn’t always do what it promises to do, in particular
that of guaranteeing a universally consistent approach. These problems have been noted in
particular in an inability to address various paradoxes beyond that of knowability.
One such example was illustrated previously in these pages by way of the music practise rooms
examination in chapter 7. It addressed the inconsistencies that emerge when set-theoretic
paradoxes apply self-reference to a mathematical set structure, or some such derivation. This is
not the same relationship structure as that resulting from the ambiguity between syntactical
systems as discussed in the Ligeti, but still it is another example of an application that results in
contradiction, in this case a set that both includes itself and does not include itself. As outlined
before, this feature was first noted by Bertrand Russell commenting specifically on claims to
logic universality made in the work of Frege, and is frequently referred to as Russell’s Paradox.
It is worth considering the matter again in the context of an examination of possibility and
conceivability. These paradoxes are features of set theories using unrestricted schema, which
assert that any property, including a paradoxical property such as self-membership,
corresponds to some further set. Accordingly inconsistent sets such as Russell's, which is and is
not a member of itself, are permitted according to the schema. Indeed, in one sense the
principle of set self-membership seems intuitive, despite the contradictions.
These kinds of set-theoretic contradictions can be further illustrated by way of the Barber
Paradox, which deals with set reference in the context of mereological structures pertaining to
parthood, as outlined below.
It is the case that p, whereby proposition p is as follows:
The barber ‘a’ shaves the beard of

all local men each of whom does not shave
himself

a

shaves the beard of

b, c, d, …

each of whom does not shave
himself

a

shaves the beard of

a

each of whom does not shave
himself
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Thus it is the case that proposition p is true and not-true, p Λ ¬p
The barber

shaves his own beard

but does not shave himself

This contradiction of the Law of Non-Contradiction can be expressed in terms of predicate firstorder logic as follows, whereby the ‘shave’ function defines a binary relation of α to β (i.e.
shaves).
(p, q) shaves (p, q) ∧ ¬shaves (q, q)
for single agent α and all agents β, α shaves β and α doesn’t
shave β
The contradiction arises in this case because the ‘shave’ function is both true and false applied
to the same terms. It is true from p to q, but, substituting q for p given that p is included in q, it is
not true as regards self-membership, from q to q. While the contradiction in the Ligeti is the
result of a proposition located in different contexts, in the case of the Barber’s Paradox it is
caused by the universal quantifier, , which encompasses all elements in the set, in this case
including proposition p, and assigned different truth values to elements.
Set-theoretic paradoxes such as the Barber Paradox, or the Music Practise Rooms ContentLists Paradox, specifically involve contradictions pertaining to concepts such as membership,
cardinality, parthood, and so forth. But the Clocks and Clouds contradiction can also be equated
with semantic paradoxes, such as the Liar Paradox, which involve contradictions pertaining to
concepts such as truth, denotation, representation, literal meaning, and so forth, and which will
be considered later.
Returning briefly to a historical consideration of these points, in the case of Russell’s Paradox,
while Frege couldn’t find a solution that would eliminate the contradiction and support the
consistency of a system restricted to the true and false, there have been other logicians and
mathematicians reluctant to abandon the project; there has been a determination to re-affirm the
consistency of logic as part of the coherency and rationality of language and music and all
thought. The formal solutions proposed by various people are complex and beyond the scope of
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this paper, but Wittgenstein expressed his confidence in finding a solution in his Tractatus of
1922.
“The reason why a function cannot be its own argument is that the sign for a function
already contains the prototype of its argument, and it cannot contain itself. For let us
suppose that the function F(fx) could be its own argument: in that case there would be a
proposition F(F(fx)), in which the outer function F and the inner function F must have
different meanings, since the inner one has the form O(fx) and the outer one has the
form Y(O(fx)). Only the letter 'F' is common to the two functions, but the letter by itself
signifies nothing. This immediately becomes clear if instead of F(Fu) we write (do):
F(Ou). Ou = Fu. That disposes of Russell's paradox.” (Wittgenstein 1922, 3.333)
It should also be mentioned that, even before Carnap became deeply involved in matters, the
contribution of C. I. Lewis, a graduate and then a teacher at Harvard University for much of his
professional career, was significant. He argued for a conceptual pragmatism that introduced the
first example of what can be described as second-order logic (Lewis 1932). He did not reject the
paradoxes, or the employment of quantification, but he suggested there was an anomaly
involved associated with the way the logical inference operator was being employed. The
expression was arguing that p infers that q follows from p. It was an argument, applied to Clocks
and Clouds, that asserts the use of D♮ in Ligeti’s introductory motif follows by way of inference
from an E♮, despite the fact that in particular examples, not least the gradual development of the
motif, there are bound to be exceptions. He argued for the replacement of material implication in
the inference operator with strict implication, such that the use of an E ♮, which is a contingently
false antecedent, does not always strictly imply a contingently true consequent. He argued that
this shift in meaning in the semantics of the logic operator could be achieved by the use of an
additional possibility function. As suggested before, a consideration of the modalities of
necessity and possibility is required to address matters of contradiction and inconsistency.
Lewis was suggesting the example of the introductory motif in Clocks and Clouds can be read
as follows. There is a first-order function that defines a motif E♮4 and D♮4, which is then treated
to a further function whereby in one particular case it is true and another not. If the existential
quantifier asserts that a wff is represented by a particular object-entity, then a further operator is
required to assert that the object-entity is itself subject to multiple realisations. Accordingly, and
as introduced previously in chapter 10, Lewis was suggesting this further function be conceived
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as a form of modal operator, ◊, whereby ◊p means: p is possibly true. Accordingly, the use of
E♮4 possibly means Ligeti’s introductory motif infers a D♮4.
13.4

Music Pluralism

It was the early ideas of Lewis and Wittgenstein that inspired Carnap's efforts to reconcile logic
with human reasoning while at Jena and Vienna and in particular his investigation of intensional
semantics from around 1940 after having moved to the United States. However it should be
acknowledged here that other writers have investigated alternative paths, including those
following Brouwer's assertion that classical logic has limited application beyond truth-conditional
domains such as that of mathematics; in practical situations, the LNC has no applicability. After
all, considering contradiction is an integral part of the process of trial-and-error elimination; the
statement ‘the music has resolved’ and its contradiction ‘the music has not resolved’ are in
contravention of the LNC because they are abductive statements. They do not claim logical
validity in themselves, not without a context. Indeed, Clocks and Clouds shows how it is
possible for the music to be both resolved and non-resolved at the same time. Similarly, it could
be both a cloud and not a cloud at the same time, depending upon the ‘world’ that is the context.
Indeed, Frege argued this same point throughout his Sense and Reference. (Frege 1892) He
made a distinction between the actual concrete entities designated by a propositional statement
and the connotative meaning associated with these entities. An interval of an augmented fourth
can be measured objectively, but its meaning to listeners as regards resolve or otherwise is not
objective at all. In a refutation of the Platonic premise introduced in chapter 1 of this paper, and
support of the Aristotelian tradition of logic and its axiomatic foundations in the LNC, Frege
insisted that logic formulae and operators can be applied only to expressions gaining a truth
value in terms of their referents, and that logical validity does not extend to the subjective or
normative sense of propositions. He wrote,
“The logic books contain warnings against logical mistakes arising from the ambiguity of
expressions. I regard as no less pertinent a warning against apparent proper names
having no reference.” (Frege 1892, 70)
Carnap recognised the position espousing that classical logic can be kept intact by omitting
natural language issues is not very different to that espousing classical logic must be discarded
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to include natural language issues. He refuted both approaches, instead taking up the challenge
of establishing the coherency outlined in Fregean sense, of developing an architecture of
intensional semantics. He presented these ideas for the first time formally in his Meaning and
Necessity (Carnap 1947), distancing himself from his previous work by modelling the place of
sense in meaning, defining it in terms of an intension that acts as a modal function from possible
cases to the relevant extension. Specifically, it uses modality to re-assert the Rationalist project,
assigning truth-conditional properties to intensional connotations such as resolve and nonresolve. And thus it created the foundations for others to characterise representational
semantics by way of a model-theoretic architecture and to describe how it treats sense or
intension as a part of a consistent scheme of semantics rather than merely as normative
pragmatics.
Nevertheless, the issue of bivalency is not so easily resolved. If modal semantics is able to
establish its modelling criteria without addressing the issue, then it must still seek to answer
those opposed to the Semantic Rationalism of Carnap and others, and also those sceptical
about Critical Rationalism that, in the examples discussed above, abductive meaning can be
rational without being consistent. If it is intuitively reasonable to argue that a contradiction is
coherent, then rather than the problem lying with the contradiction, it is the axiomatic principles
of classical logic at fault. It is the LNC that is inappropriate. Accordingly there must be a different
approach to defining rationality, even when placed in a modal context, that looks beyond
classical logic and the LNC.
There have been many responses to this situation, and this paper will specifically address
matters associable with the principle of paraconsistency in the next chapter. Overall the writer of
this paper is following the path associated with the Weimar idealists and thereafter Carnap's
approach, asserting the linking of consistency and validity with bivalency. However it is worth
acknowledging that selecting one particular axiomatic foundation for the rationalist deduction of
propositions does not necessarily imply an exclusion of all others.
Just as Ligeti and Bach together represent music pluralism by way of their different syntaxes,
which in turn sustain different semantic interpretations, similarly, in seeking to demonstrate
semantic coherence by way of logical models, it is possible to argue there is no one version of
logic, that logic comes in many forms according to context. It is an argument for logical
pluralism. The world has many faces, and many spaces. Nevertheless it is important to
187

Of Clocks and Clouds, Of Coherence and Conceivability: Part 4

recognise that, while coherence comes in a myriad of forms, the different logic systems that
have been used to model them have consistently shared certain characteristics in common.
Bach and Ligeti use different syntax, yet both make use of the notion of antecedent and
consequent, of α inferring β. Similarly, logic systems consistently assert both the semantic
invariance of logical constants and the primitive and irreducible nature of logical inference, and
subsequently the necessity of Ligeti´s inference event.
As regards the former, as outlined previously, propositional logic comprises certain basic
operators:
¬p

negation (not p),

p∧q

conjunction (p and q)

p∨q

disjunction (p or q)

and so forth. While these operators may have different applications, the essential meaning of
each of them is constant in itself. Their core application has remained fundamentally unchanged
in the different systems developed for different formats.
For example, considering the use of negation, it is inevitable there will be a different application
of the operator applied to extensional objects compared to that of intensional connotations. The
negation of a musical object that is a pitch C♮ is a pitch not-C♮, while the negation of an
connotative term ‘resolve’ is ‘non-resolve’. Setting aside the implications of a heuristic
determination of content, and of the recognition that the two may not be quite as different from
one another as they seem, in this case they vary in the nature of their application. As Frege
said, the first uses a concrete referent that is exclusive; it is without overlap such that it is, by
way of its imprecise borderlines, not the case that C♮ and not-C♮ are simultaneously the case, as
outlined by the LNC: ¬(p ∧ ¬p). In contrast, the second allows for overlap by way of its epistemic
applications.
Nevertheless, even without allowing for heuristic indeterminacy, the fundamental meaning of the
necessity operator stays the same. The variability of different validities are associable with the
specific domains in which the operator is realised, not the operator itself.
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It should be mentioned that Carnap had strong thoughts about pluralism. He asserted a
Principle of Tolerance in his Logical Syntax of Language (Carnap 1934), and continued to speak
out against arguments for a universal logic and language after his move to the U.S. He wrote,
“In my view, however, the choice of a certain language structure and, in particular, the
decision to use certain types of variables is a practical decision like the choice of an
instrument; it depends chiefly upon the purposes for which the instrument – here the
language – is intended to be used and upon the properties of the instrument. (Carnap
1947, 43)
Carnap argued for a refutation of the semantic invariance thesis by asserting that corresponding
logical constants are similar only in terms of appearances. For instance, disjunction in classical
logic and intuitionistic logic look alike and sound alike, but they have different meanings.
The writer of this paper suspects this is a matter of alternative positions talking past one
another, a phenomena that seems quite common in philosophical discourse. Whether it is a
matter of actuality or of appearance, in all cases different logic systems treat classical operators
in the same manner. This is also the case for the inference operator. If the primitive and
irreducible nature of logical inference is expressed in terms of truth conditions, then it can be
said that a logical consequence is valid according to the material condition, if and only if there is
no situation where α is the case and β is not the case.
α→β
in this case, there are several attributes shared by the different model-theoretic interpretations
of the logical inference operator.
a) The absence of counterexamples, pertaining to the material condition. β is a logical
inference of premise α iff it’s not possible for any sentence describing α to be true and β
to be false.
b) Alethic modality, pertaining to necessity and possibility. It’s not possible for α to be true
and β false.
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c) Formality, pertaining to the inference relation. It is the logical forms of the sentences of α
and β that determine whether the relation obtains or not.
d) Apriority, pertaining to semantic analyticity. Knowledge of α → β is a priori, known by
reasoning alone rather than by observation or experience.
Beall and Restall (2006) also argued that the difference between classical logic and its rivals
does not lie in any substantive variance as regards operators. These differences are located in
the way that alternative domain cases add to core logical formulae and operators by way of
additional procedures and functions which are not determinate in the same manner as a
referent has been considered determinate in the past. If a domain case is complete, consistent,
and has a non-empty domain, such as the set of all pitches that are E♮ or D♮, then any logical
inference operator will be classical, but if a domain case has other characteristics, including
those associated with evidential epistemics, then the logic will make the required adjustments. If
the use of classical logic to assert a metaphysical realism is set alongside the use of intuitionist
logic to assert that mental constructions are the only legitimate instances of case, then the
divergence is not a procedural one.
On the other hand, Williamson suggested it is best to remain cautious about such claims. He
wrote,
“Some view logic as a neutral arbiter of metaphysical disputes, whose proper function is
compromised by any metaphysical commitments of its own. Attempts are sometimes
made to fence off purely logical claims as in some sense analytic, in a sense that would
make them uncontroversial, whereas metaphysical claims are correspondingly synthetic,
and inherently liable to controversy. The history of logic tells strongly against any such
contrast. All major logical principles have been rejected on metaphysical grounds.
According to some, future contingencies violate the law of the excluded middle;
according to others the set of all non-self-membered sets makes contradictions true.
Even the structural principle that chaining together valid arguments yields another valid
argument has been rejected in response to the Sorites paradox. In each case, a deviant
metaphysics corresponds to the deviant logic.” (Williamson 2013, 146)
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Beall and Restall did not entirely disagree. They argued it is the metaphysical assumptions
underpinning a paradigm that separate any one logical system from another. These
assumptions are just as evident in the model-theoretic approach of Semantic Rationalism that
will be used here. But it is when cases are interpreted in terms of an actual world, a defined
context, that logical consequence sustains its universality and thus its formality. A priori
deduction is possible by way of the finite status of individual knowledge K a and group
knowledge Kn, but not the infinite status of meta-group knowledge Kx.
Beall and Restall give the example of the argument ‘a is red → a is coloured’ as valid if cases
are possible worlds, given that in every possible world in which ‘a is red’ is true, ‘a is coloured’ is
also true. However, the validity is not grounded by the logical form alone, which is R a → Ca; this
is not a valid form of argument in itself. It is grounded by its context. Similarly, the resolution of
clouds and clocks to a consequent chord comprised of B♮ and F♮ is a part of the context, not the
infinite realm of possible worlds, but the actual world of Clocks and Clouds.
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14

The Non-Paradox of Clocks and Not-Clocks, and Not-(Clocks and Not-Clocks)

14.1

Paraconsistent Textures

The B♮ and F♮ augmented fourth interval at section L in Clocks and Clouds discussed in the last
chapter is sustained for a long period at multiple octaves. The violas, marked ppp, play both
pitches as harmonics at an elevated F♮6 and B♮6. The oboes, pp, sound a B♮5. The pitches F♮4
and B♮4 in the octave above middle-C are sounded by the lower string instruments and by the
voices.

Figure 14.1: Monotone canon on the vocalists sustained unison
The momentum of the antecedent is entirely gone. The pitches are fixed and unmoving for an
extended stretch of time, invariable, yet still there is something else beyond the static harmonic
domain. There is the human element involved now and its associated sonic texture. In the
voices, there is breathing and the re-articulation of sounds. It is the same pitches being
repeated, but still there are waves of utterances being enunciated; figure 14.1 shows the upper
six voices pass the B♮4 among one another in a canon effect, starting from the sixth singer and
moving gradually back to the first, a reversal of the canon technique as it was used employed in
the introductory section, and as it was used for the first human voice entry at section H.
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Meanwhile the lower six voices pass the F♮4 among one another also by way of a canonic wave,
starting from the seventh singer and passing it voice-by-voice to the twelfth. Consequently,
despite the fixed harmonic domain and the static texture associated with the sustained pitches,
still there is movement, still there is variance, these intonations of the singers.
The music has become still, yet there is movement. For twenty seconds or more the music is
inert, yet still it is active. The entries are sounded 'always very softly', and barely perceptible to
the audience, but the singers will notice the effect, as will the conductor, as will anybody in the
audience fortunate to sit on the front row. The writer of this paper concedes he was sat too far
back in the Alte Oper to discern the details, this despite listening very hard for it, but still, despite
its status as merely the seed of an impression, it was knowable as group knowledge; after all, in
this case it's written in the score. There is the glorious beauty of the moment; there is the sense
of serene calm caused by the resolution. And there are the wffs of high clouds in a clear sky, the
paraconsistency of variability and invariability.
If the purpose of this paper is to explore and model the intelligibility of music meaning, then
intuitively these multiple layers of meaning should be subservient to some structure of
rationality, perhaps to the axioms of classical logic, whether propositional or first-order predicate
logic. Aristotle and Frege insisted proposition p is either true or false. As outlined previously, it is
bivalent. Mathematics follow suit.
((x < 1) ∧ (x > 2)) ↔ ¬x

Variable x is less than 1 and x is greater than 2, if and only if

there is no such x.
Classical logic argues that the consequence of any such inconsistency is an undermining of
coherency itself.
α ∧ ¬α → β

If α is the case and α is not the case, then β (anything at all) is the
case.

This is the outcome of any violation of the Law of Non-Contradiction (LNC), or of the Law of the
Excluded Middle (LEM) introduced earlier. It means that, in the case of logical contradiction, the
entailment becomes a trivial and meaningless proposition. A contradiction of bivalence
invalidates all rationality, and thus the edifices of coherence and reasoning are utterly
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demolished. It means an ambulance is needed for the front row of the Alte Oper to take the
exploded minds into care because the world has crumbled into gibberish and incoherency.
Explosion as a logical consequence was called ex contradictione (sequitur) quodlibet during the
medieval era, from contradiction anything (follows), and today it is frequently called the Principle
of Explosion. In the case of contradiction, of the simultaneity of p and ~p, validity is undermined
and everything intelligible is blown apart, and all that remains is incoherency.
But there are alternative positions. In opposition to this approach, the principle of
Paraconsistency refutes the notion that contradiction leads to explosion. It asserts that, actually,
it is not the case that an ambulance is needed. More precisely, it argues the position that there
is a significant difference to be made between consistency and coherency. The two notions are
distinct conditions whereby one does not imply or constrain the other. Paraconsistency does not
deny that the breach in truth-conditions of a logical operator in itself might lead to incoherency,
but it argues that a deduction involving such an inconsistency can still be coherent and therefore
not explosive. Paraconsistent logic allows a combination of contradictory true positions without
entailing everything, without entailing that everything possible in the world is actually true,
including all contradictions. Its encompassing of the principle of Combinatorialism refutes the
position that coherency without the constraints of the LNC leads inevitably to trivialism.
As with Brouwer’s Intuitionism introduced previously, Paraconsistency is defined in terms of
knowledge heuristics; it is epistemological and concerned with idealised abstractions. Rather
than determining the truth or falsity of whether the sustained interval in the Ligeti piece following
the inference event is actually an augmented fourth, in contrast it asserts that knowledge of the
interval as derived from one context, such as that of Western diatonic music, is not the same as
that according to another context, such as, for instance, Pelog tuning in Indonesian gamelan
music. Rather than interpreting logic procedures as purely Platonic, as mind-independent by
way of universality, it is based upon empirical warrant. It is evidentialist in its approach to
ascertaining the validity of truth conditions. So, if p is stillness, and the music is exhibiting both p
and ¬p, then the application of classical logic as a Platonic tool to the examination of matters of
coherent thought cannot be taken as a full account.
One approach used among the realm of alternative logics which has adopted Paraconsistency
is the principle of Logic Relevance. This attempts to avoid the unintuitive character and the
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associated paradoxes of associated with inference consequents, such as in the following
examples:
(p ∧ ¬p) → q

If the music is in a state of resolve, p, and also in a state of
unresolve, ¬p, then q, Maestro Benjamin is taller than Alice

(p ∧ ¬p) → (q → q)

If the music is in a state of resolve and also in a state of
unresolve, then if Maestro Benjamin is taller than Alice then
Maestro Benjamin is taller than Alice

(p ∧ ¬p) → (q v ¬q)

If the music is in a state of resolve and also in a state of
unresolve, then either Maestro Benjamin is taller than Alice or not

In each of these cases, the antecedent and consequent are coherent propositions in
themselves, but the former can be seen most likely as irrelevant to the latter. To remedy this,
Logic Relevance objects to logical operations whereby the premises and conclusions pertain to
different topics. It asserts a principle of variable sharing so as to ensure that propositional
variables remain on topic. Of course, the notion of relevance is an idealised abstraction in itself,
but in this case it asserts in terms of epistemic abstractions that it is unreasonable to conclude
the principle of Explosion from a contradiction. It asserts that no formula containing p and q is
valid unless there is a legitimate context shared between the variables in common. (Mares
2014) In the case of resolve and unresolve, the syntactical contexts are different and thus there
is no genuine contradiction. The same is true in different ways for 'still' and 'not still', and for
‘variance’ and ‘invariance’. Intuitively the contradictions are not incoherencies; Paraconsistency
can sustain the bulk of classical logic while acknowledging the role of context.
14.2

Dialethic Melody and Combinatorialist Rhythm

One of the leading figures among those arguing in the modern period for some kind of
evidentialist approach has been Graham Priest. He has argued for a revised principle of
rationality oriented on verification, on the use of reliable evidence to determine what is actually
the case. It is a principle that asserts that if, as a result of heuristic abstractions or idealisations
or other reasons, there is evidence of the conjunction of p and ¬p, if the music exhibits both
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stillness and non-stillness, then the truth of both propositions must be accepted, even if the
contradiction refutes the LNC. In this case, it is a dialetheia.
"How could a contradiction be true? After all, orthodox logic assures us that for every
statement, a, only one of a and ¬a is true. The simple answer is that orthodox logic,
however well entrenched, is just a theory of how logical particles, like negation, work;
and there is no a priori guarantee that it is correct." (Priest 2002, 4)
The most potent aspect of Dialetheism is that it applies its axiomatic principles not merely to
intensional connotations but also to extensional referents. It argues for the realist legitimacy of
such contradictory propositions where one is a negation of the other. It is a form of metaphysical
Paraconsistency that asserts the possibility of ontological commitment to some inconsistent but
non-trivial theories. It is an argument that asserts, while truth in the actual world should be
consistent, inference must preserve that which holds in non-actual situations, which may be
inconsistent. Priest argues that there are actually four possible outcomes to a proposed
coupling of opposed propositions, either that one or the other is true, or that neither is true, or
that, as in the case of a dialetheia, both are true.
So, in the case of the latter, there is an assertion of the mind-independent status of (at least
some) contradictions involving concrete entities and states of affairs that are inconsistent. Grim
points out the implications of this.
“Ontologically: a contradictory situation would be one in which it is the case that
something is P and also the case that that thing is not P.” (Grim 2004)
Furthermore there is discussion of how this realist status is established in propositional terms
that are meta-group conceivable. Priest discussed the 'flip-flop' of the infinity generator in
Hegel's different notions of finitude. (Priest 2002, 106) He acknowledged that the determination
of an object as infinite is a contradiction in itself given that ontological commitment to any object
will mean it is necessarily defined by its finite qualities. Only the inconceivable can be infinite,
and thus it is a generated infinity. Priest is agreeing with Hegel when he argues that the totality
of all thoughts …
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"is not merely bounded and unbounded; but its being bounded is precisely what it is that
allows us to transcend the bound, and so makes it unbounded." (Priest 2002, 108)
After Priest had extended this to a consideration of the paradoxes of self-reference discussed in
the last chapter, he concluded that the underlying structures of all of these contradictions can
only be addressed in a dialethic manner. An extant entity that is both finite and infinite is not an
impossibility. There exists truly contradictory objects. (Priest 2002, 165) Having said that, Priest
still manages to argue that dialetheism does not reject the Law of Non-Contradiction (LNC) as
expressed by
¬(p ∧ ¬p)

It is not the case that p and not p

This is because, as is the case for Russell's Paradox, any true dialetheia must itself be both true
and false:
(p ∧ ¬p) ∧ ¬(p ∧ ¬p)

It is the case that p and not p, and it is not the case that p and not
p

In asserting ontological commitment to self-reference, dialetheism itself is made a dialetheia. It
is both the case and not the case that the barber cuts his beard and doesn't cut his beard, which
means that the LNC holds for any p, both those propositions that are dialethiea and those that
are not.
It is the case that the music is still and not-still, (p ∧ ¬p), but it is also not the case, ¬(p ∧ ¬p).
This conjunction of contradictions with non-contradictions is always valid given that
contradictions that are not dialethiea are false, and that dialethiea are also false, and
accordingly all contradictions are false.
It is important to recognise that Dialetheism asserts only that some sentences are true
contradictions, and not all of them. Accordingly it is distinct from the thesis of trivialism, which
asserts that if all sentences are true, including all contradictions, then it is trivial to assert the
truth of any sentence.
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Opponents of dialetheism who are proponents of classical logic and the LNC in this context
argue, in opposition to Priest, that any claim that contradictions are true must be false and false
only; this excludes truth in all cases. It claims that dialetheism fails to engage with the real
principle of negation involved in the operator; accordingly it is interpreting contradiction not in a
pluralist manner but in a truly false one. It stands outside of the claim made in the previous
chapter that logical operators remain essentially unchanged by the allocation of additional
axioms to the classical core.
Given the structures of group knowledge proposed by this short paper, objections to Priest's
Dialetheism can take on another perspective. It is the necessary status of the dialethic assertion
that presents the problem. As indicated above, when Dialetheism asserts that necessarily a
proposition can be true and false, it delves into the infinitism of meta-group knowledge. It
asserts the LNC can itself be both true and false. However this creates paradox in itself. Given
that dialetheism asserts that only some contradictions are true, any proof that the LNC as a
proposition does not conform would not actually refute the argument.
Thus no argument can sustain the LNC against the principles embodied in Dialetheism. The
latter is not falsifiable, which in turn is a refutation of Popper's Critical Rationalism. It is claiming
metaphysical universality in the same manner that Plato and Frege did the same even while
arguing against the same principles.
In contrast to the focus upon the opposition of truth conditions that characterise Priest’s
approach, the Paraconsistency of truth can also be interpreted as a simple combination of truthconditions. It drops the implications of discrepancy and inconsistency, of one condition existing
simultaneous with and thus denying the other. Instead it views the conjunction as merely a
concurrence of opposing values with an underlying accord, and accordingly as compatible with
consistency.
Even in this restricted form, it is still able to provide a considered analysis of contradiction
associated with reflexivity, including that associated with Russell's Paradox. It is also able to
provide an effective interpretation of semantic paradoxes such as the Liar Paradox.
(p) ∧ ¬(p)

This sentence speaks the truth that it is false
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The Liar Paradox is also known as the Epimenides Paradox, named after the Cretan
philosopher Epimenides of Knossos (c. 600 BCE) who claimed (presumably in a moment of
irritation) that “All Cretans are liars!” The paradox arises when it is considered that Epimenides
was a Cretan himself who, of course, must have been lying when he made his claim, and who
accordingly can be justified as regards speaking the truth in his claim.
If the propositional assertion ‘this sentence is a lie’ is taken to be true, then it is both untrue
according to the assertion made by way of its content yet true according to its truth-condition. In
this case, Combinatorialism argues that the contradiction of p and ¬p is true in itself, justified by
the particular state of affairs that are asserted by the sentence. The Liar Paradox is not
evidence that neither conditions are true, that there is a gap in truth conditions. It is an example
where both contradictory assertions are true. In this sense, it would have been included in
Priest's domain of dialetheia given there is a glut of truth conditions.
However, Paraconsistency can still seek to combine these glutty contradictory conditions with
classical logic and the LNC, but without the state of opposition. It is possible to assert that there
are valid contradictions whereby both p and ¬p are true, and which are not trivial, and whereby
these contradictions are not to be combined in the same context or at the same time. The
content and truth-conditions of the Liar Paradox are not both true simultaneously. First it’s one,
and then it’s the other. The music is known to be still, and then in combination but separately,
considering other parameters, it is known to be not still. Thus, it encompasses contradiction but
it also adheres to the Law of Non-Contradiction (LNC).
This approach does not need to endorse a paraconsistency that requires the non-possibility of a
contradiction, ¬◊T(p ∧ ¬p), whereby T is a second-order truth function akin to knowledge.
Instead it accepts that the non-possibility of the truth of p coincides with the truth of not-p: ~◊(Tp
∧ T¬p). Thus it still argues that it is impossible that p is true if ¬p is true.
Truth-Combinatorialism of this kind, as a restricted form of Paraconsistency, is able to
encompass both the classical account of truth, and the contrastive implications of actual-world
evidence. The most telling aspect of such an approach is that, in contrast to Dialetheism, it does
not assert any ontological status to propositions, including to intensional connotations
associated with musical states of affairs, to entities such as ‘stillness’ and its opposite. The
epistemological nature of heuristic abstractions is not made metaphysical. The goal is merely to
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provide some explanation for the type of inconsistent sets of beliefs that are frequently
characterised by self-reference, or in other contradictions and that do not undermine the
rationalism and coherency of epistemic contexts.
The approach is thoroughly nominalist and accordingly subject only to model-theoretic
accounts. It would not satisfy Priest given that contradictions are taken to be inferred not in
terms of concrete entities, not by actual water molecules or actual music motifs, but by facts
derived of epistemological contexts and the domains of propositional assertion associated with
them, whether pertaining to music or natural language. They are abstract properties constructed
if not by way of Platonic universals then by way of discourse and of the propositions used in that
discourse, and by way of procedures for setting those propositions in logical procedures.
Furthermore, as indicated above, it would also fail to satisfy Priest's Dialetheism as regards
matters of temporality. Truth-Combinatorialism doesn't provide an alternative account for
determining the complete context; it doesn't encompass the matter of simultaneity. And if
Semantic Rationalism seeks to justify a deductive approach, then that requires a simultaneous
encompassing of the entire world.
14.3

Non-Adjunctivist Harmony

Another form of Paraconsistency, which addresses issues of simultaneity but that takes a more
restrictive approach than that of Dialetheism, seeks to analyse contradiction in terms of a nonAdjunctivist account. There is the assertion that both p and ¬p can, at least in some situations,
simultaneously be true, however, in this case, the principle of Logic Relevance is emphasised
strongly. A constraint is added whereby the incompatible conditions are taken to be
incomparable. The contradiction occurs in the case that the two terms belong to alternative
epistemic sub-schemes within the whole. The stillness refers to one attribute of a complete
context and the lack of stillness refers to some other attribute.
Figure 14.3 shows how the non-Adjunctivist account of Paraconsistency sits between those of
Combinatorialism and of Dialethism. It encompasses the principle of simultaneity asserted by
the latter while refuting the assertion of conjunctive discrepancy and inconsistency.
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Contradictive:

Simultaneous:

Conjunctive:

Tp, T~p

◊(Tp & T~p)

◊T(p & ~p)

Dialetheism

✓

✓

✓

Non-Adjunctivism

✓

✓

x

Combinatorialism

✓

x

x

Figure 14.3: A comparison of the features associated with
different accounts of Paraconsistency
This approach seems intuitively reasonable when applied to a consideration of Clocks and
Clouds. The music is simultaneously clouds and non-clouds, yet there is no antagonism or
paradox in the two states. They are related by interaction, not opposition.
Indeed, the writer of this paper is asserting that set-theoretic paradoxes of this kind, whether
located in music or pertaining to semantics in general, such as regards the Liar Paradox, are not
only intuitive, but furthermore they do not entail triviality on account of the Paraconsistent logic
underlying the respective theories. It is a simple mistake to merely accept only one of the two
truth conditions, without acknowledging that they must be assumed together. They are
simultaneous within the whole, and yet, as a consequence of their formation by communicative
heuristics and idealist abstractions, they are of different categories and thus they are nonAdjunctivist.
It is of interest to note that the non-Adjunctivist account is a firm part of the Weimar heritage by
way of the embracing of Absolute Idealism by Schelling and then in turn, not surprisingly, by
Hegel. The latter asserted a non-Adjunctivist account of Paraconsistency in his Phenomenology
of Mind (Hegel 1807), arguing for the role of contradiction in the very nature of truth
determination. His approach to dialectics involves a process of establishing common ground
between conflicting paradigms of thoughts, of finding resolution out of contradictory definitions
of consciousness, and thereafter of the abstracted and idealised entities known by that
consciousness. It is a non-Adjunctivist Paraconsistency by way of trial-and-error elimination.
Hegel continued to bring his non-Adjunctivist account to problems of contradiction throughout
his career. He even tackled the Liar Paradox using this approach in his analysis of ancient
Megarian paradoxes, included in his Lectures on the History of Philosophy.
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‘If a man acknowledges that he lies, does he lie or speak the truth? […..] He both lies
and does not lie; but a simple answer cannot be given to the question raised’.” (Hegel
1833)
Hegel commented on how difficult it is to refute these paradoxes set alone. They reveal the
limitations of ordinary consciousness, which impulsively reacts against the notion that truth
consists in the unity of opposites. Nevertheless, as regards such semantic dilemmas as the Liar
Paradox, Hegel argued the answer must be both yes and no. The liar speaks the truth and then
she lies at the same time, even though the truths placed side-by-side represent a contradiction
and a potential incoherence. Nevertheless the contrasting truth conditions are sub-features of a
larger dialectic process that is able to resolve the dilemmas.
Similarly, the music itself can be viewed as a larger dialectic process, both formal and not
formal. It is of the clocks and it is not of the clocks. It is both clocks and clouds, and also of
something other.
14.4

Hegel & Teleology

The focus in this chapter on the characteristics of rationality and coherency will conclude by
further linking the purposive attributes of Popper's Critical Rationalism with the teleology
underpinning Hegel's dialectic account of non-Adjunctivist Paraconsistency.
In this context it will be valuable to review a summary of the focal themes associated with
Critical Rationalism, expressed in terms of nine central principles.
1. Metaphysics
a. Infinitism: there is no core or finite ontology,
b. Holism: there is no foundational reduction to primitives,
c. Free will: mental states possess agency by way of an interactive hybrid of
determinism and indeterminism.
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2. Semantics
a. Argumentation: the Socratic method of open-minded inquiry is employed to
examine whether truths can be corroborated or falsified,
b. Ambiguity of truth: there are no certain, indubitable meanings. Semantic content
is subject to critical corroboration. Accordingly there is no justifying or
confirmationist verification, either by way of reason (the Cartesian tradition) or
evidence (Lock’s empirical tradition),
c. Normativity of truth: critical thinking is a component of shared knowledge that
develops through community-group and linguistic interactions.
3. Epistemics
a. Idealisation of knowledge: ‘third-person’ objectivity is a quantification process,
b. Veracity: knowledge claims are abductive: there is no recourse to inductivism as
a means of justifying or verifying the generalised actuality of knowledge
premises,
c. Coherency: even while fallible, knowledge is structured by way of logical
rationality and consistency. Coherent reasoning is a hybrid blend of introspective
rationality and empirical evidence, yet there is no prioritising of rationality above
observation, or vice versa.
The last point pertains to the objections to Critical Rationality raised by some of the standard
approaches to coherency including that of:
i. Cartesian rationalism, whereby knowledge is grounded on analytic
reduction with no appeal to experience.
ii. Radical empiricism, whereby all knowledge is a posteriori and there can
be no rational a priori knowledge.
iii. Moderate empiricism, whereby some limited and relatively insignificant
areas of knowledge employ a priori rationality.
But Hegel would never have become limited by an such an ‘ordinary’ approach. Like Popper, he
emphasised the role that teleology plays as a natural phenomenon. Dialectic inquiry, like trialand-error elimination, is a functionalist account; it locates the reason or explanation for particular
events, or for clock-cloud interactions, in terms of the objective, the end-purpose, or goal.
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Indeed, the term itself is derived from two Greek words: telos (end, goal, purpose) and logos
(reason, explanation). For example, a teleological explanation of why the music becomes still
after the inference event is that such a stillness emphasises the nature of resolution, and of
coherency itself. The music is not random sound but an expression of meaning, and accordingly
of some truth.
The purpose that is imposed by human will in this way is to be considered an intrinsic one. Just
as Popper sought to identify the interaction of clouds and clocks in the dynamics of nonorganising materials, so natural teleology seeks to identify intrinsic purposes, natural entities
beyond the human realm. Aristotle claimed that the intrinsic telos of an acorn is to become a
fully grown oak tree.
“It is absurd to suppose that ends are not present (in nature) because we do not see an
agent deliberating.” (Aristotle, Physics, 2.8, 199b27-9)
Kant also identified telos as a regulative principle in his Critique of Judgment. (Kant 1981) It was
as a response to this that Hegel added to this by placing the dialectic development of human
consciousness in the context of historical and cultural change. He argued that group
consciousness, in the process of reaching for autonomy and freedom, has no choice but to
respond to the diversity and multiplicity of world views, including the ethnic, cultural and national
identities that separate human values and set different groups in conflict with each other. Hegel
conceived of the 'totality' of mutually antagonistic world-views and life-forms in history as a
function in itself, oriented towards an end-point in history of mutual enlightenment and
understanding.
The notion of teleology, and by implication the purposiveness of inquiry, was undermined during
the nineteenth century by notions of determinism and then of the opposite, of natural selection
and the role of chance and random variables, and then in the twentieth century by way of the
theory of indeterminism. These matters were discussed in chapter 5. But Popper gave the
notion of purposeful function credibility again with his assertion of human agency and the free
will of inquiry based upon establishing the best outcome.
Contemporary philosophers and scientists are still actively debating the place of teleological
function as a means of addressing contradiction and paradox in the domains of modern
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philosophy and science. In 2012, Thomas Nagel argued that the evolution and reductive
materialist accounts proposed by mainstream science are unable, on their own, to explain the
nature of life, consciousness, and rationality. He asserted that the emergence of life, and of will,
is not a mechanistic process but a teleological one. (Nagel 2012)
Nevertheless, opinion remains divided. Some writers such as Richard Dawkins have associated
teleological principles with the Argument for Design, for God as transcendent lawmaker, and
accordingly written them off as supernatural fallacy. (Dawkins 2006) Furthermore, stories
circulate of positivist-professors of botany and biology who have ridiculed the notion of
backwards causation, the empirically untreatable phenomenon of future outcomes explaining
prior traits, and insisted it is possible to re-write all functional statements to avoid the apparent
teleology therein; they have developed brilliant worksheets requiring students to rephrase such
sentences so that they do not read teleologically.
This paper is arguing that the union of Popper's Critical Rationalism and Semantic Rationalism
outlined here, of inquiry coupled with deductive Rationalism, and now coupled with a nonAdjunctivist interpretation of Paraconsistency, provides an explanation of how agency is able to
shape its own will. It supports the theoretical analysis of those contemporary biologists and
philosophers of science who argue that teleological notions are a substantive feature of
biological explanations, and that it is possible to provide a naturalistic account of agency in this
way that answers objections.
It is important to recognise, in this context, that Popper was both a scientist and also an
epistemologist. The non-Adjunctivist approach to Paraconsistency, of trial-and-error
inconsistencies, is entirely compatible with his position. He argued that, equipped with the skills
of both empirical knowledge and the faculty of reason, and of the cognitive aptitude to use them
together, the nature of heuristic notions and language structures in general enable a Critical
Rationalism which encompasses both coherency and imagination, and the possibility to
perceive some abstract concept such as ‘stillness’ or ‘resolve’ being applied as true and not true
according to subtly different applications. He argued it was skills such as these which enable the
processes of reason to establish a coherency derived of freedom and free will.
Furthermore, Popper’s position was not one that would have held Paraconsistency as entirely
nominalist, as shown in chapter 8. He argued that the principles underlying Critical Rationalism
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are evident in nature beyond the realm of human thought and reason; they are at the heart of
evolution. All organic systems are able to garner predictive systems in the form of knowledge to
accomplish their purposes. He argued that, above all, all organisms are expert problem-solvers
oriented on outcomes, and accordingly that evolution is not led by random events at all.
Paraconsistency is a phenomenon subject to natural objectives. Matters of purpose enter the
world perhaps not with the development of soap bubbles, but certainly with the emergence of
life. Whether pertaining to individual organisms or group systems, Popper argued that free will is
not a matter of chance or probability alone but the result of interactions between the
unpredictable, generated by indeterminist systems, and the selective, operated by the cognitive
processes. (Popper 1972, 232)
Popper asserted that the process of generating coherency from natural indeterminism used by
both individuals and by society is actually a two-step process. First there are sets of probabilistic
proposals generated and contingently indeterminately by natural systems, and then there is
some form of selective procedure ordered by mind in terms of knowledge that is irreducibly
conjectural yet able to eliminate possibilities unacceptable to the subject and identify those in its
best interests. (Popper and Eccles, 1977, 540) Critical Rationalism, whether exhibited by an
individual composer, or a community of artists, is then able to establish and overcome
contradiction, while maintaining coherency, while sustaining the notion of truth-conditions and of
bivalence, to prioritize, not only as regards empirical facts but also moral values, purpose and
metaphysical ideas.
Free will can be modelled in terms of both the principles underpinning orthodox operators and
the random variations identified in the environment which are in turn coupled with the selection
of options. And it can be modelled in music too. If Clocks and Clouds confronts the notion of
contradiction in its resolution at section L, then it is able to overcome this, to move beyond this,
to take the associated learning onboard, and thus to continue its endless movement forward.
The music acts as a generative system in itself, a repository of group language, able to reveal
the endless purposiveness and telos of evolution.
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15

Following the Exposition

15.1

Premise

As outlined in the previous chapter, following the introduction of the voices in Clocks and
Clouds, and then the resolution cadence-event, immediately the harmonic movement is
arrested; the music has become akin to high altitude cirrus clouds, still in a windless sky. There
is a slower tempo marked poco sostenuto and the instrumentation is reduced to only an oboe
and the strings, coupled with the voices, each with long sustained notes.
However the atmospheric elements are only momentarily dormant and the music inertia is
temporary. Beginning at section M, all three oboes are re-introduced, pp, and the pitch range of
the core space is subject to renewed expanse, in particular the ascent of the upper boundary.
The music, akin to this paper, its first major inference event behind, looks to a new chapter and
re-activates its quest to explore new territory and accordingly to establish its purpose and
meaning.
This examination of new ground has already introduced a greater complexity of both logical
formulae and operators, which are beyond the scope of the predicate calculus. First-order logic
is able to address the matter of quantified individuals and objects that exist in a single specified
situation alone. It is able to cater for the notion of an introductory motif and of ordinary functional
treatments of such an entity, even so far as the establishment of the clouds and clocks, and
those associated with the interaction of the clocks and clouds. But it is not able to deal with
individual object functions which are themselves treated to further functions, including those of
modal or knowledge functions. It is not able to address the new thesis that is the de dicto human
perspective upon these clouds, and the associable higher-order variables.
At the introduction, the music established a two-note E♮4 - D♮4 motif. However, within a few
measures, the figure was revealed as a single realisation of the motif's potential, one of
countless possible realisations. This infers that, if the introductory motif is not an individual
object at all but rather a set of possible object entities derived by a function, defining its role as a
clock represented by the formulae α, then this entity is itself subject to the variable contexts
revealed by the clouds.
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It is important to recognise that the inference function that is the introductory motif is, on its own,
restricted to establishing the adjacence or the transitivity relation between the respective
antecedent and consequent. In isolation, it cannot place the associated quantifications in
context. It doesn't offer any indication about possible alternative truth values according to
different scenarios. It is the use of this inference operator as a conditional, employing specific
suppositions of truth conditions, that provides the context. Accordingly, the inference α → β
confirms or becomes the proof for the conditional expression, if α then β. The use of
conditionals thereafter becomes an integral component of decision-making processes set in the
context of the contingencies and uncertainty of natural language; they are an essential element
of Plastic Control and of intelligible responses to the world.
If the introductory motif is a form of conditional function subject to variable contexts in this way,
then it is revealed as a second-order, or higher-order function. If α is the case in all of these
inference contexts, if the motif remains a motif irrespective of circumstances, then it is
necessarily the case whatever the change in context. The modelling of such a second-order
function has already been introduced in chapter 10, but now it can be interpreted as follows.
□α

It is necessarily true that α;
it is always the case that the music is guided by the broad set of
entities that is the product of the motif function

Modal logic based upon alethic principles of this kind uses a single-argument necessity
operator, which inherits the validity of the atomic formulae; if α is a wff, then so is □α. It is
interpreted as the logical equivalent of the expressions ‘it is always the case that…’ or ‘it is
bound to be the case that...’
As a second-order operator, it is able to act upon the logic operators of predicate first-order
logic; it is this function acting upon the inference operator that establishes it as a strict rather
than a material conditional.
(p → q)

The inference is true unless p is the case and q is not (material
conditional)
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□(p → q)

The inference is necessarily true; there is no situation where p is
the case and q is not (strict conditional);
It is always the case that the music clocks infer the clouds

Modal logic of this kind also uses a possibility operator, ◊, although this is not a primitive
operator akin to necessity given that possibility can be defined in terms of non-necessity.
◊α ↔ ¬□¬α

Possibly α is equivalent to not necessarily not-α;
The identification of a music passage in Clocks and Clouds as
belonging to the broad set of entities produced by the motif by
notion is possible if and only if it is not necessary that such a
belonging is not the case

Accordingly, for every interpretation of □ there is some corresponding ◊, which in turn means
that the notion of possibility being considered here is not the equivalent of contingency. It is
contingent that Ligeti chose to begin Clocks and Clouds with an introductory motif rather than
using some other device, but that in itself doesn't have a bearing upon the modal status.
Contrary to their ambiguous use in natural language, the notions of possibility and contingency
as used in logic procedures indicate different functions. As indicated above, a necessary
proposition is by definition possible, however this is not the same criteria for contingency which
includes both something that is possible and also that is not necessary. Possibility indicates that
a proposition is not impossible, whereas contingency means it’s not necessary and not
impossible. If a music passage is possibly derived from the introductory motif, then this doesn't
indicate it is not a necessary derivation.
This can perhaps be made more lucid by way of starting with the assumption that the contingent
and non-contingent do not overlap. It is contingent, for instance, that Ligeti's composition of
Clocks and Clouds followed from his reading of Popper, but it is non-contingent that the
consequence of a strict inference follows from the antecedent. Having established that the two
are mutually exclusive, then the non-contingent subdivides into two further exclusive subgroups,
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a) The necessary, □, true in all contexts, including those propositions true in some contexts
only and that are possibly true, ◊
b) The impossible, ¬◊, true in no contexts
The first alternative above included in the non-contingent category seems surprising in that it
incorporates the possible. It encompasses the inference that □→◊. If p is necessary, then p is
possible, but not contrariwise. In contrast the contingency function shown below as C does not
include necessary propositions because if something is necessary, then it isn’t contingent. If
some possible propositions are inferred by necessity, then there exists possible contexts, or
possible worlds with propositions that are inferred by necessity but which are not contingent.
◊p

There is a possible world in which p is true;

◊p ↔ ¬□¬p

It is not true in all worlds that p is false

Cp

There is a contingency in which p is true;

Cp ↔ ◊p ∧ ◊¬p

There is a possible world in which p is true and another possible
world in which p is false

Ligeti’s proposition that ‘the music is clocks and clouds’ is possible rather than contingent
because there is a possible world in which it is true, and which is known as the actual world in
which he wrote Clocks and Clouds, but there is no possible world encompassed by group
knowledge in which it is not true. In this latter case, the notion that 'clocks and clouds are
always music' is a contingency given there is a possible world in which it is conceivably the case
and known to meta-group knowledge and also one in which it conceivably is not the case.
15.2

Development

From measure M, the pitches of the sound-space are reaching higher once more by way of
micro-intervals, stepping from B♮4 to C♮4 in the upper-range vocalists, and in the oboes and
strings, and from F♮4 also rising in the lower vocalists and violas by way of micro-tone steps very
gradually to G♭4. In contrast, the lower articulation of the B♮ in the violoncellos and contrabass
does not move at all. It becomes a pedal bass as if underpinning all else. It remains securely in
a single stationary location, in one form or another, all the way until the end of the piece.
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A framework for structuring musical semantics, including notions such as 'sound-space' and of
'underpinning all else', and even of notions such as micro-tone steps or musical movement, can
use modality as an insightful tool for investigating the rationality supporting the semantics.
Popper's work is an inquiry into inquiry and Ligeti's music takes on the same project. In this
context, if the coherency of intensional semantics rests upon the relationship between
synonymous or equivalent terms and their contexts, between the metaphorical notions of 'pedal
bass' and 'underpinning', or between 'rising pitches' and a 'higher sound-space', then the
modality of these contexts is critical, or so Carnap argued from the 1940s, which in turn was
taken up by Kripke Semantics, or frame semantics, in the early 1960s, and thereafter developed
into Possible Worlds Semantics, outlining the possibility of particular world-contexts rather than
their contingency, describing ways the world might be indicatively, or might have been but just
happens to not be counterfactually.
It can be argued that the interpretative framework encompassed by Possible Worlds Semantics
follows the Fregean tradition in that it acknowledges expressions both with a referent and a
sense, even if it does not distinguish between them, between an expression derived of an
extension and thereafter an intension. The ‘sound-space is a cloud’, or ‘the water is H 2O’ are
abstract expressions derived of heuristics that encompass both the extension and thereafter the
intension of the expression. Frege never defined sense in logical terms but, following Carnap’s
work, the new semantic project is able to establish the truth-conditional status of a proposition
without specific recourse to a referent. It is able to treat the sense of an expression, now termed
its intension, as a function leading to possible worlds from the respective semantic value of the
extension, which is considered the case in some possible world if and only if the expression is
the case in that world. So the connotative intension of 'the sound-spaces in Clocks and Clouds
are growing’ is the case in all world-contexts where the sound-spaces in Clocks and Clouds are
actually considered to be growing.
The Rationalist interpretation of Possible Worlds Semantics adds to the framework described
above by arguing that the process of knowing meaning requires a subject to be able to identify
an extension in any possible world based exclusively on a priori deduction. It argues that this
process of linking knowledge with possibility is not grounded by an empirical process. The
variables of wff are the heuristics of empirical knowledge, but the modal operator is exclusively
epistemological. This contrasts to the standard position of Possible Worlds Semantics, which
asserts that to know a particular passage of music is, for instance, metaphorically equivalent to
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a cloud requires both a generic deduction but also a modal application of the deduction to the
domain of extensional possibilities associated with the music.
This paper is going to argue in favour of using Rationalist principles to ‘underpin’ the assertion
that it is the subject's rational judgments that establish both the intension assigned by an
expression and also the scope of its application. If it is possible that in one world the music is
perceived as a cloud, then it may not be a cloud in some other. However the link between the
two model-theoretic worlds is not a phenomenon of empirical knowledge. In the case of other
interpretations, whereby Possible Worlds Semantics is used to treat expressions and their
respective worlds as ontological, rather than as an epistemic phenomena, then the approach
would be Russellian rather than Fregean, and outside the bounds of the Weimar heritage.
This is a reminder that Possible Worlds Semantics, or any guiding framework, is merely a tool.
Nevertheless, in the context of this paper, it is a useful one. It provides a basic structure that is
able to employ the procedures of deductive rationalism that are the focus of this paper, including
tools able to establish the bivalence and thus the truth-conditional status of further inferences. If
there is a possible world where 'the music is Clocks and Clouds', then a priori it is not
necessarily the case that ‘the music is not Clocks and Clouds’. It provides the resources to
make discussion of concepts such as mechanistic clocks and emergent clouds, and such as
micropolyphonic motifs and fluctuating pitch clusters, intelligible.
15.3

Application

The sense of stasis in the music produced by the sustained pitches and the very slow
expansion of sound-space continues. At measure O, the string harmonics disappear leaving the
vocalists alone to lead the new exploration of clock techniques and cloud formations, but still,
almost a minute and a half since the inference event, the sense of dormancy remains. However,
by the third measure of O, there is a subtle shift in harmony. Already there has been a semitone
ascent on each of the two resolution pitches, but now there is a new form of divergence.
Furthermore, by section P, it is apparent there is a renewed increase of momentum, once again
caused by the accelerating pace of the motif, the voices imitating the clock-like motif of the
opening.
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The change in harmony occurs when the B♮ and C♮ dissonance of the new ascent at the upper
boundary of the cloud expansion is itself treated to a contrary wedge separation, the upper
boundary rising and the lower boundary falling. The resulting B ♭ and D♭ minor third interval is
asserted as if of great import, emphasised with consonant phonetics and staccato effect, and
which in turn can be interrupted in terms of the Possible Worlds framework. The modal
operators based on the primitive notion of necessity are applied as a second-order functions to
the wff of first-order logic, in this case to explore the notion of an expanding cloud space, as
shown in the examples below.
◊(p → q)

It is sometimes the case that a widening interval infers an
expanding cloud space (material conditional)

¬□(p → ¬q)

It is not necessarily the case that a widening interval infers there is
no expanding cloud space.

□(p → q)

It is always the case that a widening interval in the motif infers an
expanding cloud space (strict conditional)

¬◊(p → ¬q)

It is not possible that a widening interval infers there is no
expanding cloud space

The re-configuration of the operators can thereafter be applied to other logic operations derived
from propositional logic, such as the axiom of distribution associated with conjunction and
disjunction outlined earlier and re-introduced below.
p ∧ (q ∨ r) → (p ∧ q) ∨ (p ∧ r)
If p and either q or r, then either p and q, or p and r
This is applied in the domain of modal logic as the Rule of Necessitation, as axiom K, which in
turn is the core theorem of system K, named after Saul Kripke who was a key figure alongside
Carnap in introducing modality by way of a frame semantics. (Kripke 1981)
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K

□(p → q) → (□p → □q) If necessarily any case of p infers q, then any case of the
necessity of p infers the necessity of q
If it is always true that the case of a widening interval in the motif
infers an expanding sound-space, then it is true that any case of
the necessity of a widening interval in the motif infers the
necessity of an expanding cloud space.

In the context of some possible world, represented in terms of the aggregation of its truth
values, if ‘the music has an introductory motif’ is true, then ‘the music does not have an
introductory motif’ is false. Accordingly, ‘not’ is re-affirmed as a semantic function, a truth
functional operator, performed on the truth of a proposition. It adjusts the context, the
representative possible worlds, and reverses the truth value. It is a function separate to heuristic
abstraction associated with the notion of a motif. It is an a priori function known without further
experience. It acts to reveal alternative possible worlds.
In this case, the alternative possible worlds can be expressed as T in the case that p is true, and
F in the case that p is not true, or in other words when it is true that p is false.

PW1

p

¬p

T

F

In world 1, it is the case that p, that the new wedge separation
defines the boundaries of a cloud within a cloud

PW2

F

T

In world 2, it is not the case that p

However in the case of the K axiom introduced above, the assertion is that PW 1 is necessarily
the case, implying the impossibility of PW2 and other worlds.
PWn

T

F

It is necessarily the case that the new wedge separation defines
the boundaries of a cloud within a cloud

Moving on, in the case that a conjunction of p and q (p ∧ q) is possibly true, then the
aggregation of the truth values is the respective PW is also an a priori logic procedure removed
from empirical knowledge of the world. The heuristic abstractions employed to determine the
truth-conditional status of p and q represent empirical knowledge, but the modal deduction of
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actual truth by way of the notion of necessity and possibility is an exclusively internal and
epistemic one.
p

q

p∧q

PW1

T

T

T

PW2

T

F

F

PW3

F

T

F

PW4

F

F

F

In this case, if the conjunction represented in PW1 is necessarily the case, then this amounts to
an assertion that in all possible worlds, in all possible epistemic contexts, p is true and q is true.
PWn

T

T

T

In the case of disjunction, natural language sometimes uses the notion of 'or' to mean 'only one
and not both of', but the formal operator identifies cases where one or both of a binary
disjunction are true and can be represented formally as follows.
p

q

p∨q

PW1

T

T

T

PW2

T

F

T

PW3

F

T

T

PW4

F

F

F

Thereafter, according to the modal deduction, in the case that PW 1 is taken to be necessarily
true, then in all worlds the following is the case.
PWn

T

T

T

Moving on further, in the case of inference in terms of the material conditional, then the following
is the case.
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p

q

p→q

PW1

T

T

T

PW2

T

F

F

PW3

F

T

T

PW4

F

F

T

In the case of an inference by strict conditional, then PW 2 would be impossible. In the case of
either material or strict conditional, PW3 and PW4 make little sense given the conditional applies
only to worlds where p is true. The same phenomenon can be represented with the truth status
and the inference listed in the first column, in this case indicating inference by strict conditional.
p→q p

q

PW1

T

T

T

PW2

T

F

?

PW3

F

T

?

PW4

F

F

?

Although there are four possible worlds associated with the double set of double alternatives,
strict inference only has semantic efficacy in the first of them. As outlined earlier, it represents
the modality of necessity.
Besides axiom K, the Rule of Necessitation, modal system K also supports various further
theorems. The proofs won’t be listed here,9 but the application to the music can be outlined as
follows.
(□p v □q) → □(p v q) If in the case it is either always true that music has clocks and
clouds, or always true that Alice sings folk music in her spare time,
then in this case it is always true that either music has clocks and
clouds or Alice…

An outline of the proofs are available at: Hughes, G. E. and Cresswell M. J. A New Introduction to Modal
Logic. Routledge 1996, 31.
9
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□p ↔ ¬◊¬p)

It is always the case that the music has clocks and clouds is
equivalent to the case whereby it is not possible the music does
not have clocks and clouds

The primitive nature of necessity and it's equivalency with possibility as outlined earlier means it
is valid to substitute □ with ¬◊¬p anywhere in a theorem, or accordingly to replace ◊ with ¬□¬.
This is the rule of □-◊ interchange, as shown below, which, when applied to the first theorem
outlined above, gives the following:
(¬◊¬p v ¬◊¬q) → ¬◊¬(p v q)
If it is not possible it’s not the case that the music has clocks or it
is not possible it’s not the case that the music has clouds, then it is
not possible it’s not the case that the music has clocks or that the
music has clouds
And so forth…
15.4

Re-orientation

At section Q, the wind and percussion instruments return to support the solo vocalists. They
contribute to the texture using the introductory motif in its revised form, and with its new irregular
and erratic manner able to create a sense of restlessness in the music. And then, at section R,
there is a further enlargement of the upper cloud boundary pitch range, the B♭ and D♭
separating further to become an A♮ and D♮ perfect fourth. Concurrently, the music imitates a
quasi-diatonic shift from G♭ major to D♮ major, the new space boundaries prominent in the upper
voices, and E♮ and F♯ now prominent in the lower voices. The continuing use of the original
motif is complemented by gestural reference to the motif in the wind and percussion
instruments.
To complete the re-orientation of the music back to the instrumental ensemble, and away from
the human presence that had co-opted the textures since the inference event, at measure S the
voices drop away altogether and the rhythmic momentum now resides exclusively with the flutes
and clarinets, as at the opening of the piece, with a particular orientation once more upon the
interval of a major second, this time with use of the pitches E♮ and F♯, now coupled with the A♮
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and D♮, and further coupled with the residual F♮ and B♮ resolution chord still sounding in the
lower strings as a pedal.
And so much more can be said about the music using all of the many heuristic metaphors made
available by natural language, of returning, or contributing, of widening, of re-orienting, and so
forth. The modal framework explored in these chapters can be extended to explain the
unintelligibility of all of these epistemic issues raised by the music, starting with the most basic
matter of all, that of knowability, previously introduced in chapter 12.
Individual knowability associated with group knowledge can now be expressed as follows.
(∃n, a)Knq → ◊Kaq

If a group knows q, then possibly some agent a (who is part of this
group) knows q;
If the string players as an individual group know they are
continuing a kind of pedal base, then possibly at least one of the
individual string players actually knows this

Group knowledge is expressed as some set of possible worlds in which each is accessible to
the other, and knowability is thus expressed in terms of some possible world within the full set,
and of the possibility of an agent being associated with that world. Thus, when group knowledge
asserts the modality of necessity, individual knowledge encompasses possibility.
Meta-group knowability associated with conceivability can be expressed as follows.
Kxq → ◊Knq

If q is conceivable, then possibly some group n knows q;
If it is conceivable that the resolution interval has become set
apart from the development of the motif, then perhaps one group
of instrumentalists from among the ensemble, perhaps the strings,
can appreciate this

In this case meta-group knowledge encompasses the unbounded imaginative and creative
associated with the motivic development. It is not constrained by a defined set of possible
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worlds accessible to one another, or even by the notion of a motif itself. It encompasses an
infinite number of contexts including those inaccessible to one another. The possible worlds
where q is group knowledge becomes accessible in a structure, but the possible worlds beyond
q are not known by any finite group and are part only of the holistic system encompassing the
infinite.
Modality can also reveal inference relations between the different kinds of knowability in the
reverse direction.
¬Kaq → Kn◊q

If agent a doesn't know q, then still for group n, it is possibly true;
If the first clarinet player doesn’t know it’s mimicking the voices,
then still somebody else in the ensemble, perhaps among the
vocalists, may possibly know this

¬Knq → Kx◊q

If group n doesn't know q, then still it is conceivably true;
If the string players do not collectively know whether the clarinet
player is mimicking the voices, then still it is conceivable

This relation can be used to explain the knowability paradox by way of either of the following
assertions.
□(a)¬Ka¬p → ◊p

If necessarily no individual agent knows p is not true, then p is a
possibility;
If it’s for certain that no player knows the voices have not
abandoned the motif, then still such an abandonment is a
possibility

□(x)Kxp → □p

If necessarily, for all anybody knows p is true, then necessarily p
is true;
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If it’s for certain, despite any lack of knowledge among the
players, that music has continued to develop the introductory
motif, then it’s certain the music has continued to develop the
introductory motif
This entails that necessary propositions are necessarily true whether anyone knows them or
not. They are beyond the bounds of actual knowledge, yet they are not possibly not true.
□p → □(n)Kn□p

If necessarily p, then necessarily, whether anyone knows it or not,

□p → □□p

p is necessary;
If necessarily the music is being guided by the introductory motif,
then necessarily, whether or not any of the performers realises it,
the music is being guided by the introductory motif

This approach also supports the claim that propositions are possibly true in the case that it’s
possible that somebody knows that they’re possible.
◊(a)Ka◊p → ◊p

If possibly there is someone who knows that p is possible, then p

◊◊p → ◊p

is possible;
If possibly there is a player who appreciates that something very
new is pending, then it is possible that something very new is
pending

These theorems suggest further that the use of modality as a second-order function also has
bearing upon representations of the differences between propositional assertions and
interpretive assertions. In de re assertions of propositional truth, the modal operator, such as the
necessity operator, □, is encompassed by the existential quantifier. However, in interrogative de
dicto assertions, it is the other way round; the existential quantifier is encompassed by the
modal operator.
De re: ∃p□Fp

There exists p whereby, necessarily, p is F;
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There is a clock-motif which, in all known cases, determines the
cloud shapes
De dicto: □∃pFp

Necessarily, there exists p whereby p is F;
In all known cases, there is a clock-motif which determines the
cloud shapes

The theorem also suggests that the truth-conditional status of second-order logic entails an
association with veracity. Just as the necessity of p requires that p is the case in alethic
modality, so the same truth-conditional status of epistemic logic, involving quantification either
regarding all agents or a single agent, requires that knowledge of that something infers the
something is the case. This is akin to the strict conditionality whereby it is not possible for □p →
p to be false given the necessary status of the antecedent.
□(p)Kap → p
The principle of veracity in turn implies that de dicto statements are only true if they infer their de
re equivalent.
□(p)Kap → (p)□Kap If necessarily all p is known by agent a (de dicto), then all p is
necessarily known by a (de re)
If it’s for certain that all the important parameters of the music are
understood by Maestro Benjamin, then all the important
parameters are understood by Maestro Benjamin.
(p)◊Kap → ◊(p)Kap If for some proposition p it is possible that subject a knows p (de
re), then possibly there is a proposition which a knows (de dicto)
If there is a clock-motif, and it’s possible the conductor is familiar
with it, then it’s possible there is a clock-motif which Maestro
Benjamin is familiar with.
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However sometimes expressions treated to de re and de dicto interpretations have very
different meanings. An example of differences emerging between first order de re facts and
second order de dicto functions can be seen in the context of considering another component of
the augmented fourth interval remaining in the strings, besides its role (or otherwise) in the
respective harmonic system. The statement ‘the number of semitone pitches encompassed by
an augmented fourth is necessarily less than 8’ can be interpreted differently. In the case of its
application as a de re first-order proposition pertaining to the thing itself, then there are no
possible worlds where 8 is not more than the maximum number of semitone pitches in an
augmented fourth, which is 7 (i.e. F, F♯, G, G♯, A, A♯, B). It is factual. However, in the case of its
application as a de dicto second-order function pertaining to what is said about the thing, then
the assertion claims there are no possible worlds where 8 is not more than the maximum
number of semitone pitches in an augmented fourth even if society had developed a different
number of pitches in the octave. It is interpretative. Thus in this case the de re first-order
statement is true but the de dicto second-order statement is false.
Accordingly theorems need to be handled very carefully to avoid creating inconsistencies, or
making assertions that do not match intuitive rationality. To be able to describe the music and
knowledge of the music in a consistent manner, it is important to further define axiomatic
principles beyond those of system K.
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16

The Central Event-Sequence

16.1

The Event Sequence

The inference event at section L in Clocks and Clouds was just the first of a sequence of such
events that subsequently transpire in the music. At the very centre page of the physical score, at
measure 108, there is the initiation of a sequence of further events, each of them equivalent to
the earlier occasion, each a chord denouement signalled by the percussive chime of the celeste
and harp. Each of them introduces a sense of cadence, of resolution from an antecedent
harmonic state to a consequent state.
At section T, in the measure preceding the central sequence of events, the voices re-enter
imperceptibly with sustained notes using the same pitches as those already held by the flutes
and clarinets, and thus they join the dramatic harmonic shift shown in figure 16.1, moving from
the bracketed antecedent pitches to the respective consequent that is the first chord of the
sequence (108). Other than the continuing pedal pitches, each pitch in the resolution chord is an
augmented fourth interval removed from its precursor (i.e. F♯ → C♮, A♮ → E♭, D♮ → A♭), which,
following the gradual change of before, generates a qualitative and substantive sense of ‘event’
in the music, just as powerful as the original inference event discussed previously. If the
resolution at section L was akin to the sun bursting through the clouds, a moment of blissful
revelation, of rapturous consummation, then here at measure 108 there is another of the same,
and then another, and then another.

Figure 16.1: The central sequence of pitch events from section T.
Knowledge sequences of this nature are to a large degree nominalist in terms of experience, but
neither the extensions nor the connotative intensions of the associated semantics are merely
inductive, or abductive. This paper is arguing that the semantics of these events is grounded by
processes of rational inference. This can be summarised by way of the principle of
mathematical induction, a feature of every school student's mathematics text, which asserts a
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function that holds consistently for a sequence of events. It demonstrates that, assuming Alice
can step onto the bottom rung of a ladder, and that she can use the function ‘climb a step’ in a
sequence to the next step, then she can keep climbing using the function until she gets to the
top (or continues climbing forever in the case of an infinite ladder).
It starts from the premise that the first state, s1, subject to a sequence of events using the
function, will have some bearing upon the subsequent states, s 2, s3, and so forth. It continues by
asserting that the nth state, sn, will have some bearing upon the subsequent state beyond that
sn+1, and that this state in turn will also have some bearing upon its own subsequent state.
To elucidate this in another way, this is akin to the mathematical notion of compound interest.
So, if Alice's mother is a rich mathematician who invests a principal of 1000€ in a bank account
with 1% interest compounded once per year, then at the time of the second year of investment
she will receive 1% of both the principal investment plus the previous year’s interest: pri(1 +
inv)2, i.e. 1000 x (1 + 0.01) x (1 + 0.01).
In more abstract terms, the states may be represented as consecutive integers in the following
way:
 s1 is the initial state in a sequence of positive integers
 q is the sequence definition in terms of the quantity of states, whereby a sequence limited
to the three states, s1, s2, s3, has a value q = 3
 d is the numerical deviation between each state and the respective subsequent state,
whereby an integer sequence 1, 11, 21 has a value of d = 10
It should be noted that the principle of mathematical induction is not an inductive (or abductive)
notion at all. Popper would point out it is a purely deductive method of proof. Accordingly, it can
pass validity between expressions when applied to particular domains, not least mathematics. If
the principle is applied to epistemic logic, whether individual or group knowledge, then, as with
mathematics, the sequence of state must be defined categorically.
 Ks1 is the initial knowledge state in a sequence; in the case of the music sequence
outlined in figure 16.1, it would be associated with the pitches shown in brackets
preceding the first event at measure 108.
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 q is the sequence definition in terms of the quantity of knowledge states; in the case of the
music sequence, this would be the initial state plus the four subsequent knowledge states
introduced by the event function at measures 108, 119, 125 and 129, a total of five
consecutive knowledge states.
 d is the deviation between each knowledge state and the respective subsequent state,
which represents the intensional semantic of the sequence.
The application of this principle to an epistemic context asserts a structure to reasoning that
constrains conceivability. It acts to provide the equivalent of cloud boundaries as regards the
unexpected that in turn enable, beyond the contingency of the unexpected, the possibility to
deduct coherency by way of the identification of sequences. In the case of Clocks and Clouds,
the sequence of events reveals patterns in the clouds that represent semantic consistency to
the listener. In particular, the principle demonstrates how knowing the characteristics of an
event enables a prediction of what will ensue, although not in terms of a generalised inductive
process that is a heuristic in itself. By way of its epistemic exclusivity, it uses the inference
operator as a strict conditional, and accordingly it uses deductive inferences to determine how a
sequence of events will transpire. In the case of the music example, if it is known that the clouds
of the intensional connotations associated with the subsequent knowledge state will be linked to
the extension that is a clock an augmented fourth interval removed, with the associated
phenomenology of such an intension, then it can be deduced that the n = 1 st state will cause the
subsequent state to comprise intensional connotations associated with a further augmented
fourth interval removed.
Furthermore, given that the repetition of an augmented fourth movement represents an octave,
in this case there is a double function, whereby the clocks associated with any knowledge state
are to some degree duplicated two states later, something akin to the attributes of odd and even
in mathematical integers.
16.2

Deductive Sequence and Plastic Control

If the sequence of music cadences is a functional one, with logical inference linking the
antecedent and consequent, then the product of each function is a necessary semantic truth in
the sense it is necessarily a consequent of the function, but not in the sense that a perfect
cadence necessarily leads from a dominant chord to the tonic (or some other close equivalent).
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In this case, the formula that is the consequent chord is a variable one. It is a possibility as well
as in this case, also a contingency; the composer could have written these otherwise. They
represent creative truth. They are constructed by way of the deduction function but also by way
of imaginative, creative thought, through the application of Plastic Control.
The relationship between the epistemic processes of deductive inference and inquiry by way of
trial-and-error elimination can be set in the broad context of Popper's particular interest in
philosophical issues, which extend beyond the ideas already outlined in this paper. His work
extended beyond the notions of causal determinism and indeterminism, and of their place as
interactive components of a broader phenomenon able to explain both the Critical Rationalism
pertaining to humankind and of evolution pertaining to the natural world at large. Popper
extended his interest in Philosophy of Science to the Philosophy of Mind. He asserted a dualist
theory of mind comprising both the physical and the mental, encompassing the neurology of the
brain and the mental states of the mind, as separate entities. However he argued this was not
an ontological dualism of the kind outlined by the Cartesian tradition. He was not arguing for a
second metaphysical realm of existence beyond that expressed in terms of empirical knowledge
and grounded by the evidence of natural science. He argued in favour of an enclosed monist
view of physicalism, but with the proviso that mental states do not possess a direct correlative
identity with physical states. Popper wrote,
“I think it is helpful and legitimate to distinguish two kinds of interacting states (or
events), physio-chemical and mental ones. Moreover, I suggest that if we distinguish
only these two kinds of states we still take too narrow a view of our world: at the very
least we should also distinguish those artefacts which are products of organisms, and
especially the products of our minds, and which can interact with our minds and thus
with the state of our physical environment. Although these artefacts are often ‘mere bits
of matter’, ‘mere tools’ perhaps, they are even on the animal level sometimes
consummate works of art; and on the human level, the products of our minds are often
very much more than 'bits of matter'-marked bits of paper, say; for these bits of paper
may represent states of a discussion, states of the growth of knowledge, which may
transcend (sometimes with serious consequences) the grasp of most or even all of the
minds that helped to produce them. Thus we have to be not merely dualists, but
pluralists; and we have to recognize that the great changes which we have brought
about, often unconsciously, in our physical universe show that abstract rules and
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abstract ideas, some of which are perhaps only partially grasped by human minds, may
move mountains.” (Popper 1972, 252)
Popper argued that consciousness itself is a form of Plastic Control, an interaction of the
physical and cognitive, of clocks patterns formed of deductive sequence and of clouds spaces
able to apply semantic interpretation to those sequences. The telos of the natural world realised
in evolution and that of the deductive sequence that characterises the reasoning associated with
Critical Rationalism emerge from the interaction of de re sequence and de dicto explication, of
mechanical systems and the complex system that supervene upon them but that are not
reducible to them.
“Thus there is a whole set of analogous relationships. As our exosomatic world of
meanings is related to consciousness, so consciousness is related to the behaviour of
the acting individual organism. And the behaviour of the individual organism is similarly
related to its body, to the individual organism taken as a physiological system.” (Popper
1972, 251)
Popper argued that consciousness as akin to a state, just as the music is the same, and which
in turn is subject to event functions acting in sequence or otherwise upon that state.
Accordingly, the writer of this paper is arguing that the deductive sequence of events comprising
the central sections of Clocks and Clouds is akin to the dynamic states of consciousness.
Indeed, Popper might have been writing about the sequence of events in Ligeti’s piece when he
wrote,
“We can say now that conscious states, or sequences of conscious states, may function
as systems of control, of error elimination: the elimination, as a rule, of (incipient)
behaviour, that is (incipient) movement. Consciousness, from this point of view, appears
as just one of many interacting kinds of control; and if we remember the control systems
incorporated for example in books - theories, systems of law, and all that constitutes the
'universe of meanings' - then consciousness can hardly be said to be the highest control
system in the hierarchy. For it is to a considerable extent controlled by these exosomatic
linguistic systems - even though they may be said to be produced by consciousness.
Consciousness in turn is, we may conjecture, produced by physical states; yet it controls
them to a considerable extent. Just as a legal or social system is produced by us, yet
227

Of Clocks and Clouds, Of Coherence and Conceivability: Part 4

controls us, and is in no reasonable sense ‘identical’ to or ‘parallel’ with us, but interacts
with us, so states of consciousness (the ‘mind’) control the body, and interact with it.”
(Popper 1972, 251)
Just as the clouds and clocks interact, each controlling the other, so the cognitive and physical
do the same. It is a refutation of identity theory, of the equivalency of brain and mental activity
and of the eliminativist reductionism and epiphenomenalism associated with this approach.
16.3

Deductive Functionalism

If intelligibility, including the notions of Plastic Control and inquiry, must establish the distinctive
efficacy of the deductive separate from that of the inductive or abductive, so it must also
establish the same of consciousness as regards its independence of the physical. Beyond the
arguments already outlined above, the analysis of Clocks and Clouds in this paper must
consider that, in the past half a century, Popper’s argument for a dualism of mind and body in
the context of ontological monism has been taken up by other writers keen to develop it further
not merely as an explanation of knowledge and epistemics but also as regards other aspects of
consciousness, including the phenomenal ‘feel’ associated with conscious experience. Ned
Block wrote,
"The idea of Kripke’s, Chalmers’ and Jackson’s modal arguments for dualism […] is that
we can conceive of phenomenal properties without the corresponding brain states and
the brain states without the appropriate phenomenal properties. If these scenarios are
genuine possibilities, [then] phenomenal properties cannot be identical to physical
properties." (Block 2006)
Figure 16.3 shows how functionalism compares with the identity theories pertaining to the
matter of mind/body interactions referred to by Block. In the top row it outlines how the principle
of token-token identity can be used to link any specific mental event with a specific brain event.
For instance, knowledge of music pitches is equivalent to, and can be explained by or reduced
to, a specific arrangement of neurons that reads off ‘knowledge of music pitches’.
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Token-Token Identity:

specific mental event

↔

specific brain event

Type-Type Identity:

some mental event

↔

some brain event

Functionalism:

some mental event

↔

Some brain events
and some other events

Figure 16.3: Three theories of the mind-body relation
The principle of type-type identity shown in the second row links some particular type of mental
event with some associated type of brain event. Using the example above, it outlines how
knowledge of music resolution is supervenient upon some arrangement of neurons, even if not
a specific arrangement. Consequently, it is not necessary to replicate any specific neurological
state to replicate the knowledge.
Functionalism, shown on the third row, as argued by Popper and as applied to Clocks and
Clouds in this paper, links some kind of supervenient mental event with various kinds of events,
one of which is some kind of brain event. Continuing with the example, knowledge of music
pitches is supervenient upon a range of factors, including some arrangement of brain neurology.
Again, it is not necessary to replicate this range of factors to replicate the knowledge. The same
knowledge could be established by other arrangements, perhaps even beyond the human mind.
It is important to emphasize that functionalism is not denying that mental events are in some
way linked to or supervenient upon neurological events. However it is denying that epistemic
events are directly reducible to the physical. It is an approach that implies cognitive science will
never be able to provide the building blocks that are sufficient to explain mental events by way
of neurobiology alone, just as atomic physics cannot alone explain all the chemical attributes of
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water, and just as quantum physics cannot provide the building blocks that are necessary and
sufficient to explain physics. Ned Block commented on this matter too, in this case with a sense
of patronising humour towards his natural science peers,
"Consciousness is characterized by an abstract structure that does not include the
messy details of neuroscience.” (Block 2006)
However, despite its commitment to the irreducibility of functional deductive sequence, and of
other propositional knowledge conceived in terms of mental events to physical events,
functionalism is still restrictive in the sense it is arguing there is at least some kind of definable
causal mechanism in the music, that reaches from the mental to the physical; if the states are
irreducible then the mechanism that connects them sustains supervenience relations. It enables
the interaction between the patterning of intensional connotations and the sequencing of
augmented fourths. Janet Levin commented on this matter,
"Like the logical behaviourism from which it emerged, the goal of analytic functionalism
is to provide ‘topic-neutral’ translations, or analyses, of our ordinary mental state terms
or concepts. Analytic functionalism, of course, has richer resources than logical
behaviourism for such translations, since it permits reference to the causal relations that
a mental state has to stimulations, behaviour, and other mental states.” (Levin 2013)
16.4

Semantic Rationalism

This paper will explore the issues introduced above further, in particular the deductive sequence
of thought and of knowledge coherency, and accordingly of Clocks and Clouds, by way of the
more recently developed model-theoretic framework of Two-Dimensional (2D) Semantics. It is a
tool intended to defend the general rationalist principles of epistemology against objections
raised by semantic externalism, and in particular by counter-examples involving the
establishment of an extension for proper names and natural kind terms by means of a posteriori
justification. Traditional Rationalism doesn't allow for Popper’s trial-and-error elimination in
establishing extensions, and the reference conditions of empirical inquiry associated with
heuristic knowledge abstraction or idealised group knowledge, but 2D Semantics is able to
satisfy these omissions.
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Various writers have contributed to the development of the framework, including David Lewis,
Frank Jackson, and David Chalmers. They have all argued that a 2D Semantics framework is
able to justify the a priori deductive sequences of semantic content. They have sought to refine
the requirements for any structure upholding the principles of Rationalism such that it is able to
justify the claim that agent a always has rational access to the semantic values of her
sentences.
It is possible to employ the framework of Possible Worlds Semantics and yet raise objections
against Rationalism by arguing that any a priori deduction of meaning conflicts with the
observation that certain necessary truths, such as ‘water = H O’, can be known only a posteriori,
2

only on the basis of empirical evidence. The argument goes something like this. The terms
‘water’ and ‘H O’ both refer to the same extensional object, heuristic or otherwise, but it was not
2

possible to determine the equivalency and its necessary status by way of epistemic procedures
alone. It took a certain degree of proficiency with chemistry for scientists to establish the link.
‘Water = H O’ is a universal truth, yet it could never have been known a priori without a resort to
2

the group knowledge determined a posteriori by natural science. Objections to the
epistemological principle of Rationalism argue that this same phenomenon is applicable to
many other examples of knowledge, including that associable with natural kinds.
This paper will argue, with the support of the principles established by 2D Semantics, that such
an objection is based upon a misreading of the tenets of Rationalism, which allows for both
observation and reasoning.
Semantic Rationalism acknowledges both propositional and modal assertions can be made
valid by empirical knowledge. The listener to Clocks and Clouds knows about the music
because it is heard. The nature of music involves the cognitive representation of heuristic
abstractions discussed in chapter 11, yet they are clearly based on empirical observation.
Semantic Rationalism argues that deductive a priori knowledge is a component of the reasoning
applied to these propositional formulae. In some cases these deductions create a framework for
coherency of individual strands of empirical knowledge, and in others can they create new
knowledge a priori, without further empirical knowledge. But there is not the claim that all
knowledge is a priori.
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As introduced earlier, 2D Semantics refutes objections made by other interpretations of Possible
Worlds Semantics to the general principles of Rationalism that are based on counterexamples
to deductive equivalency, such as those established in terms of a posteriori necessity. It does
not refute that some equivalencies such as ‘water = H O’ require empirical justification, and that
2

they are established in terms of a posteriori necessity, however it argues that this justification
does not contradict a priori deductive access to semantic values. The two procedures of
justification are compatible and exist side-by-side.
Semantic Rationalism seeks to establish truth-conditional values by way of deductive
procedures such as those of mathematical induction that are inherent to epistemics, which is in
turn a kind of idealised reflection upon matters. This contrasts with a specifically empirical
approach which is inductive, or abductive in Popper's case, and whereby meaning is viewed as
a generalised characterisation of the observed world with causal links and dynamics that are
independent of epistemics. While metaphysical semantics involves decoding truth values by
way of the interpretation of the external domain, in contrast a Rationalist semantics employs
heuristic formulae but involves decoding by internal mechanisms alone.
Accordingly, the model-theoretic framework of 2D Semantics supports the claim of epistemic a
priori access to truth values without further experience of the world. This access is achieved by
way of the intuition alone, by way of 'armchair reflection’. The framework thus avoids an
exclusively metaphysical approach by assigning an extension relationship to two parameters of
any expression, rather than just one, as is the case with standard Possible Worlds Semantics.
Semantic Rationalism is thus a part of the Fregean semantics tradition that, above all else,
seeks to establish how cognition creates meaning by way of an internal architecture of semantic
values that is a separate mechanism to the process of observing the world, separate to
correspondence conditions imposed by way of a matching of structures in mental thoughts with
those perceived in the observable world. Thus Semantic Rationalism places epistemic tools
such as deduction and modality at the centre of its framework. It seeks to define a priori
knowledge inferences; it seeks to identify the necessity of links between modal structures and
deducted meanings. Sameness of cognitive significance pertaining to two equivalent extensions
is interpreted as an a priori equivalence.
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16.5

Knowledge Sequencing

To summarise, this paper is arguing that an integration of Critical Rationalism and Semantic
Rationalism rests on the premise that epistemics is composed of heuristic formulae and
deductive operators, including those of higher-order functions. Trial-and-error elimination uses a
range of coherence strategies, of which the rationalism of logic procedures is an important one.
Following the first of the new central sequence of events in Clocks and Clouds, following on
from measure 108, the texture changes as momentum of the expository passages returns in the
harps, then is passed to the celeste, and then includes the brief inclusion of reed instruments,
the oboe and bassoon, alongside the sustained chord motifs in the voices. Once again the new
harmonic context is subject to microtonal stretching in the vocal parts, with only the pedal base
remaining unchanged.
And then the gradual shifting of the clouds is once again interrupted by another function
associated with the event-sequence, by another break in the clouds, by the intensional
connotations that are supervenient upon the next dramatic harmonic shift at section W, measure
119, again with each new pitch an augmented fourth removed from the previous harmonic realm
(i.e. F♮ → B♮, C♮ → F♯, E♭ → A♮, A♭ → D♮, G♮ → C♯), as shown in figure 16.3.
And so it goes on, each event in the ongoing sequence acting as if a new perspective on what
has come before, as if presenting new learning. This is the new insight revealed by the process
of Critical Rationalism, new knowledge revealed behind the clock faces and cloud spaces,
knowledge of the knowledge. Yet the sequence events itself has its particular characteristics
that are not heuristic or generalised induction at all. They are reasoned deductively.
It is a salient point that the coherency of a repeated sequence of events, each reflexive and
applied to itself, is also applied by way of self-awareness and selective capacity to the nature of
knowledge itself, the knowledge of knowledge, and knowledge of the knowledge of the
knowledge.
To outline this more precisely using the tools of epistemic logic outlined earlier, it can be
recalled that, if p is the case, then it is possible that agent a knows p.
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p → ◊Kap

If p is the case, then it’s possible that agent a knows p

If agent a knows p, then furthermore it is possible the agent knows that she knows p.
p → ◊Kap → ◊KaKap

If it’s possible that a knows p, then it’s possible that a knows that a
knows p

This is the KK rule, the principle of knowledge of knowledge.
Russell's Paradox and the Liar Paradox both introduced knowledge contradiction associated
with self-reference. The same potential for difficulty emerges here. Reflexivity would entail an
endless regress: Alice knows that Alice knows that Alice knows that Alice knows, and so forth
until the coming of the Great Cloud, or something of that nature! Indeed, infinite reflexivity will
cause substantial regress problems for propositional logic, as well as cause Alice to develop a
significant headache. But in this case, in the case of an epistemic state, it is a matter not of
reflexivity but reflectivity. The function is not the result of any logical operator, of a set referring
to itself, but the result of the insight associated with cognitive self-awareness, metaphoricallyspeaking with the experienced luminosity of knowledge.
Using this interpretation, the KK principle does not threaten the premise of knowledge deduction
and the applicability of the premise to other areas. Communication protocols implicitly assume
the ideal reasoning and rational deduction of group knowledge and thus can be expressed using
formal language, as follows:
Ka(Kap → Kaq)

Alice knows that if she knows p, then she also knows q

Kbp ∧ KbKap

Bob knows p and also that Alice knows p

Kap ∧ ¬KaKbp ∧ ¬Ka¬Kbp
Alice knows p (but) she doesn’t know if Bob knows p or not
The framework can be extended further to represent group knowledge.
Kap ∧ Kbp ∧ KaKbp ∧ KaKnp ∧ KaKbKnp ∧ …
Alice knows that Bob as well as everybody else in the group
knows p
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The framework can also be adapted to define the process of Plastic Control in terms of learning.
Knp ∧ ¬KaKnp

Group n knows p, but agent a doesn't (yet) know p and needs to
learn about it

Furthermore, the knowledge-transmission principle applied between group and individual, which
is a component of learning (also of constructivist learning) can be interpreted as follows.
KaKbp → Kap

If Alice knows Bob knows about p, then Alice can use Bob's
knowledge to help her learn about p

The framework can also be applied to other forms of second-order propositional formulae, either
beyond the knowledge function or within its scope. If agent a knows p, and p is an individual
object that is not subject to any further function or knowledge attribution, then while agent a's
knowledge is a second-order function, in this case the proposition is first-order. However if p
involves some further function or some other knowledge attribution, then a possesses
knowledge of a second-order or higher-order proposition.
All the same, this paper is arguing that, whether higher-order functions are applied to knowledge
or whether they exist within the context of knowledge, in both cases they are processed by way
of deductive inference. Their validity is established by internalist mechanisms based upon the
principles of Rationalism and, as outlined earlier, upon the assertion that there are cognitive
mechanisms beyond that of empirical observation, upon Platonic reasoning. The framework
under development here is asserting that observations associated with the heuristic formulae of
first-order predicate knowledge are being treated to an inferential process that is not based
upon observation, but instead upon the attributes of the associated functions; it is a deductive
system unto itself.
The framework is thus extended to all aspects of higher-order knowledge. It's underlying
premises assert that all knowledge coherence pertaining to function or to modality is generated
by the internal procedure of rationality.
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However, there are unexplained difficulties with the framework remaining. A predominant
weakness of the approach as described thus far is that it is difficult to identity introspectively, by
way of intuitive 'armchair reflection', the point at which the heuristics of atomic formulae based
on empirical observation end and the point at which the deductive functions of logical operators
take over. The principles underpinning the framework are not yet able to identify whether
introspection, knowledge of the epistemics being evaluated, is itself empirical or deductive.
If introspection is viewed empirically, then this could be taken as a significant concession to the
principle of externalism, which posits that knowledge is grounded in a reliable belief-forming
method connected to the environment, and which need not in itself be accessible reflectively.
This approach confirms the emphasis upon reflectivity above reflexivity, as discussed earlier; it
suggests the notion that introspection is a form of knowledge luminosity. It may not be an
observation of the world external to the mind, but still it is a process of observation, the mind
empirically and inductively observing itself. In this case, it is not an internalist deduction.
However the Rationalist position can forward a counter-argument that a weakness of this
approach lies in its minimising of the process by which rational thought makes sense of this
would-be observation of luminosity, and that, at the very least, there must be a combination of
the two approaches. This would represent a kind of justification-pluralism whereby some types
of knowledge are justified both internally and externally. Or it invites a preference to avoid the
trilemma of externalist or internalist or both altogether, and instead to suggest that the would-be
luminosity of a continuum that is itself typically not luminous is, well, not very intelligible.
An influential contributor to these arguments can be found in the refutation of the KK principle by
Williamson’s anti-luminosity argument, refuting the possibility of knowing whether or not
knowledge is luminous. (Williamson 2000, 95) He argues that conditions of knowledge can
move gradually (and intermittently) from, metaphorically speaking, the luminous to the nonluminous, thus obscuring any distinct division between the two, just as vague terms cannot
reveal the core status of truth. Summarising this approach, Kelp and Pedersen wrote that,
“In conjunction with a plausible application of the ‘safety’ condition on knowledge,
according to which in order to know a proposition, P, one must avoid false belief in P
across relevantly similar situations, Luminosity yields the paradoxical result that it is
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impossible to move gradually from times at which one is in the allegedly luminous
condition to times at which one isn’t.” (Kelp and Pedersen 2011, 593)
It is an approach that suggests it is not possible to establish a clear division either between
empirical observation and heuristic generalisations of those observations as a part of
coherence, or between inductive and deductive inference procedures as a part of rationality.
Nevertheless, the writer of this paper will assert the implication of a vague boundary between
the two is not necessarily of great significance. Frankly, it doesn't matter! If Alice is in a position
to know p, and she has fulfilled whatever requirements that are required to determine that p is
true, then she knows that she knows p. The knowledge then concurrently becomes an assertion
of the validity of that knowledge. If there are other circumstances whereby she cannot fulfil
requirements enabling a decision, then there are psychological factors involved which do not
have a bearing upon the idealised knowledge proposition. Assuming the KK principle or any
order higher-order function is restricted to a strong sense of the concept of knowledge, then its
failure to enable an endless deductive sequence is essentially meaningless.
Accordingly, the writer of this paper is asserting that, even if the heuristics and deductive
processes involved in knowledge attributions are vague, and difficult to define in any measure of
precision, still a 2D Semantics approach based upon second-order modal logic is able to identify
the principles underlying a separation of logical formulae justifications from the logical operators
that behave deductively and give them coherent context. The deduction principles of
Rationalism maintain a sufficient hold on validity to support coherency.
16.6

New Perspectives

In Clocks and Clouds, after each of the inference events of the central sequence, again there is
a gradual shift of clouds. At the third event in the sequence, at section Y at measure 125,
according to Steinitz, the harmonics suddenly become more 'opulent'. He posits that the
harmony is …
"a mixture of F sharp major and E flat major triads above an F-C pedal." (Steinitz 2003,
201)
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Extensionally, the event is characterised by the cadence sequence, again featuring augmented
fourth shifts (i.e. F♯ → C♮, C♯ → G♮, A♮ → E♭, B♮ → F♮). However intensionally, there is a
coherent deduction of semantic connotations by way of deductive reasoning. The boundaries
between idealised heuristics and deductive rationalisations are undefined, yet still there is the
assertion that they exist. The audience knows that the music is passing through a series of
insights upon itself, reflective in terms of self-awareness and reflexive in terms of logic
procedures.
↺

reflexive

w1
Russell’s Paradox and the Liar Paradox revealed how reflexivity brought contradiction to firstorder logic. However the modal principles associated with epistemic logic can add additional
axioms to those of first-order logic, coupled with the axiom of distribution used in system K and
introduced in the last chapter, in order to encompass reflexivity without substantive
contradiction. This appending of reflexivity axioms is addressed in modal logic system T, which
seeks to define the circumstances in which a world w1 applies to itself. An additional axiom T is
added whereby the necessity of a wff entails itself.
T

□α → α

If it’s always true that there are music clocks, then there
are music clocks (the axiom of necessity)

If a function that gives α is subject to a further function (i.e. itself) that gives α, then, if it is a
function that always gives α, then, in any case, the product of the function will be α. Expressed
like this, the axiom seems intuitively fine, however it cannot be proved in terms of propositional
logic or of System K. It is not K-valid; it is not a theorem of K, hence the need for an expanded
system.
In standard modal language, the semantics are straightforward. If α is always the case, then α is
the case, the truth-conditions are transferred without further condition. The heuristics may be
vague, but the place of internal deductions is suitably delineated and validity is passed from the
modality of necessity to the state of actuality. However, there are other modal contexts besides
those of ‘must be the case’ (necessity), and ‘can be the case’ (possibility) that may have a role
in the music and should be considered in this context. There are also the modes of ‘should’
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(obligation) or ‘may’ (permission). The antecedent harmony should lead to a consequent
harmony, and so forth. Applied in the context of deontic logic, which pertains to ethical duty, the
operator □ means ‘morally obliged to behave in such a way’ in which case □α may not have the
same universality, given people don’t always respond to ethical precepts according to what is
required by social norms, and given Kant's Categorical Imperative was probably wishful
thinking.
The same phenomenon may be seen in music. The composer 'should' have written an
augmented fourth interval in the pedal base at section Y; oh dear, it ‘should’ have been a
semitone removed from the previous augmented fourth, for the sake of consistency. Instead,
regretfully, the universality of the event-sequence function is, as Steinitz might have said,
betrayed by the resort to the improper and corrupted ‘opulence’ of major triads.
Actually, the implication here is that the composer is coupling the unpredictable imagination of
Critical Rationalism (the clouds) with the predictable procedures of Semantic Rationalism (the
clocks), such that the writer of this paper 'must' conclude the axiomatic foundations
underpinning the modal framework under development here require further conditions.
System T accordingly provides the argument with several further steps for defining the overall
rationality of modal contexts. It characterises the relationship between different worlds with the
following additional axioms.
T1

p → ◊p

If the music is a cloud, then there is a possible world in which the
music is a cloud

T2

◊(p → □p)

It is possible that if the music is a cloud, then in every world it is
the case that the music is a cloud

These extend beyond reflexivity and provide accessibility to adjacent worlds, to further
possibility, but they do not enable transitivity between respective worlds, of an interval that is an
augmented fourth inferring a further interval that is an augmented fourth as no doubt ‘should’
have been the case if transitivity had been sufficiently established.
This can also be illustrated by way of the relationship between different instances of Ligeti’s (or
Debussy’s) introductory motif in subsequent sections of Clocks and Clouds, representing
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adjacent worlds. In world 1, taken as the point of orientation at the beginning of the piece, there
is the motif m1, whereby the expression p, indicating that E♮4 leads to D♮4, is the case.
w1
w1: In the motif, it is the case that p, i.e. that ‘E♮4 leads to D♮4’

p

This is of course a reflexive assertion, applicable to itself. It is a trivial point that if p is the case,
then p is the case. But motif p can also be compared in different situations set adjacent to one
another. In some other section of the piece, world w2, there will be the motif m2, referring back to
the original motif m1, but subject to some possible change, which, based on the relation R and
axiom T1, means the expression p may possibly be true, but not necessarily so.
w1

R(1)

w2

→

◊p

w2: Possibly it is the case that ‘E♮4 leads to D♮4’

→

¬□p

w2: It is not necessarily the case that ‘E♮4 leads to D♮4’

p
p

In some further section of the piece, world w3, there is the motif m3, referring back to the motifs
m1 in w1 and m2 in w2, and subject to further change, which, based on the relation R and the
axioms of system T, and in particular the axiom T whereby the necessity of p entails p: □p → p,
entails that the expression p has now become false.
w1

R(1)

w2

p

→

¬□p

p

→

¬□p

R(2)

w3

→

¬p

p
w3: It is not the case that ‘E♮4 leads to D♮4’

As indicated above, in this case the relationship R between worlds w2 and w3 uses axiom T,
which creates an implication that is counter-intuitive. It seems that the relationship between w 2
to w3 should add a further level of possibility. But an iteration of this sort is not allowed by T.
Furthermore, it leads to a situation whereby w1 contradicts w3. p is true and ¬p is true; unless
appealing to Paraconsistency, this is explosion!
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Furthermore it is important to acknowledge that while the passing of validity is valid from w1 to
w2, and from w2 to w3, it is not valid from w1 to w3. As outlined above, the relation between each
of the worlds established by the relationship axioms does not encompass transitivity.
It is also important to note that the relation between worlds, from w1 to w2 and from w2 to w3, is
one-directional. It is not valid in reverse, from w2 to w1 and from w3 to w2. There is no
equivalency or synonymity between terms.
Given these exceptional circumstances, as with the case in Clocks and Clouds of the loss of the
augmented fourth in the pedal base at section Y, the operator □ does not always generate a wff;
it cannot always be taken as truth-functional. The truth value of α is not consistently sufficient to
determine the truth value of □α.
One solution can be found by way of a slight adjustment to the axioms. In scenarios where
system T needs greater flexibility, such as in the ethical circumstances of deontic logic, the
axiomatic structure can be weakened by using system D as an alternative. This uses axiom M.
M

□p → ◊p

If it always the case that the music is a cloud, then possibly it is
the case

This approach uses the weaker approach of the material conditional, whereby the entailment is
true unless true in all worlds and not true in at least one world. If strict conditionality based on
the axiom of necessity fails in deontic logic, whereby if p is obligatory, then p is the case, as it
does in Ligeti's approach to augmented fourth intervals in the pedal bass, then this alternative
works. If □P is obligatory then ◊p is permissible.
The writer of this paper hopes the tools are ready to look beyond the central sequence of events
to the notion of this increasing human involvement in the interacting clouds and clocks, and the
intermission discussion at the Alte Oper concert that started all of this.
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17

Critical Rationalism and the Knowledge of Foundations

17.1

Absence and Potential

Immediately before section BB in Clocks and Clouds, at measure 134, following on from the
previous sequence of events, there is yet another overt development.

Figure 17.1a: The harps signal a further development at measure 134
Figure 17.1a shows it is the harps again that signal the event. However, on this occasion, the
function associated with the incident is entirely different to what has come before. This is not a
part of the previous sequence at all. To emphasise the distinct attributes of this new feature, the
tempo of the music is doubled in speed from ♩ = 40 to ♩ = 80. Most critically, there is no
harmonic shift involving augmented fourths, as outlined in chapter 16 and illustrated in figure
16.1. Instead there is a kind of cancellation; it is as if there is a dissolution and annulment of
what has come before. In qualitative terms, this new event, this functional development, signals
an ending, and in its aftermath there is only absence.
It strips away the content. Yet the music is not finished; still there is something that remains. It is
a restart, using the whole-tone interval of the introductory motif, in this case G ♯ and F♯ with
enharmonic alternatives. There is the pedal base, reinforced by the harps, now become a G ♭1,
and there is a high G♯5 in the soprano voices and violoncellos. Even if the music now exists as if
in a state of vacuity, still it encompasses all that has come before, and still there is the
luminosity of awareness; there is the knowledge of the missing knowledge extant in the music.
Still there is cognisance, even if cognisance of nothing; it is de dicto knowledge of an absence
of knowledge. It is emptiness, but it is not oblivion. It is not a world without purpose and the
dynamics afforded by telos. It is not a physical brain organism without a mind. There is still the
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potential for thought, for inquiry. There is still the inexorable momentum of what has come
before. The music has revealed that, even if the absence of content, this is not the antithesis of
Critical Rationalism; this is not some vacuous invalidity. There is context; there is heritage.
Thus the absence event at section BB is not merely a musical development, a conclusion of the
previous event sequence. It is a domain of self-reflective consciousness. It is a human absence,
but within that there is a history, and a cognisance of that history, a state of awareness, that is
itself the possibility for inquiry. This is a new realm; the high G ♯5 sustained in the soprano
voices, treated to monotone canon, as shown in figure 17.1b, reveals itself as the sound of
consciousness seeking new knowledge and understanding; like this paper, it aspires to awake
something new and assert the trial-and-error eliminations.

Figure 17.1b: The sustained vocalists’ pitches at section BB
Similarly the attendant octaves in the music, the very high F♯6 and G♯6 played by the piccolos
and the violas as harmonics, and the F♯3 and G♯3 (enharmonic) in the clarinets are a component
both of the new developments and of the subsequent state of absence. And, in this absence,
then there is the F♯3 entry of the alto voices, also evident in figure 17.1b, and the clarinet, and
the first viola, emphasised by the harps. It is the antecedent of some new level of inquiry.
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17.2

Semantic Rationalism and Critical Rationalism

Into the material absence comes the human domain, and a quest for the common ground
shared by Critical Rationalism and Semantic Rationalism as an exploratory trial-and-error
inquiry of sorts into matters of epistemology. The interaction of the clouds and clocks are
initiating this quest, but it is not a new one; it should not overlook its heritage, its human
heritage; this paper will not avoid an assessment of how the traditions were developed.
The key tenets of Critical Rationalism have been explored by many writers since they were
originally proposed by Popper in the immediate post-war years. Many of his politically-conscious
students at the London School of Economics during the 1950s and 1960s became ardent
supporters of his arguments for an Open Society, and for characterising reason and coherency
as a hybrid blend of rationalism and empirical knowledge, and as the natural basis of free will
and agency. One writer worthy of particular mention is Hans Albert, who engaged in extensive
dialogue with Popper and who contributed his support to the cause of extending the inquirybased principles of Critical Rationalism into the theoretical study of various domains of human
activity, including politics and economics. A resident of Baden in south-west Germany, a central
hub for many ‘continental’ philosophers working outside of the analytic tradition, Albert became
a focal figure in the Positivism Dispute (Positivismusstreit) that was of such significance to
theoretical approaches to the social sciences during the 1960s, and in particular to Theodor
Adorno and Jurgen Habermas and other writers associated with the Frankfurt School of Critical
Theory.

Figure 17.2a: Hans Albert (left) with Karl Popper. Image: Martin Morgenstern
Albert and his peers debated whether, given the efficacy of reasoned knowledge even as it
pertains to an absence of knowledge, or ignorance, and given the inexorable drive for
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understanding and judgment, the observationist-inductivist methodology that had achieved such
credibility in the natural sciences could also be used to justify social science theory, and thus to
justify political values and action. But they quickly found themselves awash with contradictions
far more difficult to solve than a barber's dilemma or a liar paradox. The clocks of patterns and
predictability were clearly evident in society; there is nothing more predictable than conceived
temporality and the movement of time. But such regularities were extremely difficult to locate in
the clouds, not without fantastical interpretation. How could they model both, then? Popper had
characterised those interested in scientific methodologies as demarcated into two groups: the
positivist 'goats' who opt to study the language of science with artificial ‘clock’ models which …
"have no bearing on either science or common sense," (Popper 1959, xxiii - xxiv)
… and which entirely fail to address the ‘cloud’ dynamics of knowledge development, in
particular as it pertains to social issues, and the 'sheep' (including Berkeley, Kant, Mill, Russell,
and so forth) who do not constrain themselves in the same manner and instead use many
diverse methods of inquiry, given they are not so narrow-minded and have many diverse
problems they want to solve, not least the problem of solving problems itself. For example, the
flexible approach of a sheep …
"replaces the Humean problem of 'reasonable belief' by the problem of the reasons for
accepting or rejecting scientific theories." (Popper 1959, xxvi)
It is not clear to the writer of this paper how the analogy with animals is established, how it is
that goats might be considered as more narrow-minded and how it is that sheep might be
considered as less constrained and more diverse than goats, unless this is a reference to
Christian mythology, but all the same, with Popper’s blessing, Albert would go on to suggest
that the social positivism of Habermas made him a goat. (Albert 1985, xiii)
Albert represented the opposition levelled by Popper’s Critical Rationalism against the
conventions of positivism, and in particular its use of an inductive methodology, which was
presented as appropriate not only for the methodology of the natural sciences but also of the
social sciences. This was in marked contrast to Habermas who, confusedly, represented the
Frankfurters’ Critical Theory as arguing against scientific ‘artificial model’ positivism and yet in
favour of social science ‘artificial model’ positivism, whereby inductivist methodology is
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Figure 17.2b: Jurgen Habermas. Image: Wolfram Huke
considered appropriate for examining the characteristics of societies shaped by and shaping the
values and identities of their respective social groups and individuals. Perhaps it’s that goats are
more narrow-minded because … they have fewer chromosomes than sheep! Hmm!
But anyway, given Popper’s role at the London School of Economics and his focus upon an
examination of science methodology, and upon the equivalent in the domains of economic and
political theory, and despite all the discussion of Critical Rationalism, there was perhaps a lesser
emphasis placed upon the epistemological implications of his work. The principles they promote
are able to advance, above all else, the potential for knowledge, yet there was limited focus
upon the nature of rationality itself, this despite the original intention that the theory was above
all else epistemological. In particular, there was less attention placed by Popper and his peers
to the nature of idealised knowledge, and its ramifications, of metaphysical connotations, of the
kernel of something new that is those alto voices in Clocks and Clouds. There was little
emphasis placed upon the implications of such a notion for logic and deductive inference, for
knowability and omniscience, and for the notion of the aggregate of knowledge, including all that
is known by all individuals, including all that is possibly conceivable.
Perhaps Popper encouraged this disinterest himself. He was well-known for what Stephen
Thornton called his ‘combative personality’ (Thornton 2018) and he was always quick to
proclaim the inconsequentiality of abstracted accounts. He wrote, again ridiculing the
methodology of model-theoretic frameworks, nothing to do with goat chromosomes this time but
still with something of a facetious tone, perhaps aimed at the Ordinary Language theoretical
schools elsewhere in the United Kingdom,
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“'logical analysis' or 'language analysis' [...] these methods are far from being the only
ones which a philosopher can use with advantage.” (Popper 1959, xix)
It is possible Popper might have joined with Albert and, in a dark connotative moment,
suggested that all semantic rationalists are goats, like Habermas was a goat, even though the
latter would have never viewed himself as representing Semantic Rationalism despite using an
approach that was just as much armchair methodology as that of the rationalists. It is possible
Popper would have viewed the model-theoretic framework of Two-Dimensional (2D) Semantics
advanced here as an anathema to the principle of Critical Rationalism given it seeks to assert
the Rationalist position that it is possible to know the validity of sentences by way of deductive
reasoning about hypothetical cases, given it can only manage an apology as regards the
accommodation of counterexamples, as regards those necessary truths that are known a
posteriori independently of implicit semantic deductions.
In contrast, Popper would have asserted that semantic externalism and Critical Rationalism
have both argued something quite different, that implicit knowledge of reference-conditions is
not required either for linguistic competence or for determinate reference. An a priori conceptual
analysis is not sufficient to reveal what’s genuinely possible. Popper would have contended that,
at most, such an analysis reveals only fallible assumptions concerning the subject of review.
In the context of this heritage of ideas, as well as the harps chime at measure 134 in Clocks and
Clouds, this paper is asserting that the generalised field of 2D Semantics has sought to develop
a representational architecture that will enable the Semantic Rationalist project to meet all of
these objections. It has explored a strategy for accommodating Popper’s and others’ externalist
objections and counterexamples while simultaneously vindicating and maintaining a broadly
rationalist account of meaning. In the case of indexicals and definite descriptions that are rigid in
their application, and accordingly independent of heuristics and modality and all such nominalist
compromises, it asserts that speakers comprehend any reference-fixing criterion without
necessarily comprehending the modal profile of the object, or of the attribute associated with the
expression. For instance, it is possible to know that ‘I’ always refers to the speaker even in the
context of an absence, in circumstances where the identity of the person who is actually using it
is not known.
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General 2D Semantics acknowledges that, in some way, traditional Rationalism is inadequate to
meet the objections of semantic externalism given that, for instance, while a subject may have a
priori access to the reference-fixing criterion currently associated with the use of the name
‘Ligeti’, still there is only a posteriori access to the associated modal profile. However its
interpretation of modality in terms of a double parameter, able to represent the intensional
connotations of expression both as rationalised and metaphysical components, enables it to
overcome empiricist objections, as will be shown in Part 5 of this paper. The writer will assert
that subjects have a priori access to the reference-fixing criteria of language expressions even
while acknowledging this is not the case as regards the modal profile of the assigned object.
Epistemic access is modelled to the rationalised parameters, even if not to the metaphysical
equivalent.
17.3

Inference and Scrutability

Used alone in a priori deductive reasoning, the inference operator, →, is a straightforward truthfunctional relation, the entailment connection from α to β. However the counterfactual
conditionals outlined by Possible Worlds Semantics add a further functional component. They
emphasise both the 'if...then…' suppositional component of its application and also the modality
of ‘would have’ or ‘might have’. If, in some other world, the micropolyphony at the beginning of
Clocks and Clouds had been employed earlier, then the cloud would have expanded sooner.
The suppositional component is not particularly important to the inference operator alone, or
even to the material condition as defined by the disjunction of ¬α or β, or in the case of falsity to
the conjunction of α and ¬β. However it is central to the modality of the conditional. The use of
supposition acts to remove any requirements as regards the actual truth of the antecedent. It
changes the inference by way of making the premises provisional, or tentative, and it interprets
the complete expression in terms of a modal operator able to establish a contextuallyconstrained strict conditional. Necessarily, if there had been clocks on the moon, then certainly
there would have been clouds. More critically perhaps, if goats were to have had more
chromosomes than sheep, then necessarily sheep would have had less chromosomes than
goats!
The ‘if’ suppositional is a first-order function, a quantification of the basic inference, while the
‘would’ is a second-order modal operator applied to the conditional. In this case, it removes the
ambiguity of the truth-conditional status of the antecedent, and accordingly that of the
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consequent. It makes no claim to actual truth. It merely evaluates the truth-conditional status of
alternatives encompassed by the domain of possible worlds. Williamson argued for the same
position when he pointed out that,
“‘Would’ is naturally read as a restricted necessity operator, in effect a restricted
universal quantifier over worlds.” (Williamson 2020, 169)
One of the key figures in investigating these issues further and developing the notion of
Semantic Rationalism during the past couple of decades has been David Chalmers. Taking his
cue from the Weimar tradition, and in particular the work of Carnap, Chalmers has sought to
build upon the Rationalist project and to reinforce the notion that Carnap’s epistemic intensions
achieve much of the same status as envisioned by Fregean senses, and whereby they are
viewed as components of a compositional semantics. Chalmers refuted the Russellian claim
that intensions are idiosyncratic and accordingly best described only in terms of pragmatics. He
has argued that intensional connotations, derived of and supervenient upon extensional
semantics, are an integral aspect of meaning and, accordingly, enable token expressions with
the same semantic intension to be a priori equivalent. They use objective representations that
reveal a subject's rationality and capacity for epistemic coherence.

Figure 17.3: David Chalmers 2012. Image: James Flux.
Chalmers has argued for a semantic pluralism that overcomes Popper's concern about
overzealous pigeon-holing (or goat-holing) of structures by way of a broad framework able to
encompass a range of semantic applications while also modelling distinct components of
meaning and content, each playing different roles. He has asserted there is far more to meaning
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and to the theory of semantics than extensions and intensions, even if, in most cases, these are
the most significant components.
Chalmers set out to further examine the nature of heuristic and idealised knowledge and what it
means for rationality and the coherency of group thought. He affirmed many of the basic tenets
of Critical Rationalism, including those of meta-group infinitism and holism, and in particular the
principle of universal knowability whereby all that is the case is knowable in terms of
conceivability. Furthermore, Chalmers has postulated that, given its holistic and omniscient
nature, coherent knowledge encompasses not only the clock faces associable with physicalism
and formalism, and the emergent cloud spaces associable with phenomenal and music
experience, but also logical coherency. In contradiction of Popper’s sheep diversity (i.e. pluralist
methodologies), and contra Quine’s scientific naturalism, (Quine 1981) Chalmer’s approach has
implied complete epistemic accessibility by means of rationality; it implies that the world
perceived by a free agent is logically consistent and thus that any proposition in that world,
formed of heuristic idealisations, is the product of a cognitive deduction and accordingly
knowable a priori.
Chalmers’ generalised approach has enabled him to examine the very nature of Rationalism,
including the characteristics of deduction used in epistemic claims. He has described a priori
reduction in terms of an epistemic scrutability relation that connects understanding of ordinary
language expressions to core-level scenario descriptions. He has asserted that the inference
operator, →, is justified as valid for epistemic intensions by way of what he calls A Priori
Scrutability. Proposition pa is a priori inferred by (or scrutable from) a set of propositions p n in
the case that pa can be logically derived from some members of pn coupled with certain a priori
structures.
In particular, Chalmers notion of scrutability has defined the grounding of inferential relations.
He has supported the position that meaning is derived by way of a naturalization of normativity
while at the same time rejecting the assertion that normativity always infers pragmatics.
Scrutability involves an idealised notion of epistemic possibility. Any individual subject may be
subject to psychological limitations or may choose to not believe certain universal conditions
even though they are established a priori. But in the model-theoretic domain, it is an idealised
subject which is countenanced. Chalmers wrote,
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"It is normative inferential relations (what thinkers should infer) rather than descriptive
relations (what thinkers do infer) that are at play here." (Chalmers 2012, 258)
Thus the notion of scrutability allows for a mechanism whereby intensions are made valid by
way of a truth-conditional status. As is the case in all Semantic Rationalism, it is the
establishment of a priori relations between truths that give them semantic status.
17.4

Conceivability and the Scrutability Thesis

To summarise, this paper is arguing that the Plastic Control of Critical Rationalism is able to
generate, by way of heuristic abstractions and the deductive reasoning associated with
Semantic Rationalism, propositions that are:
1. Conceived
2. Subject to semantic criteria that are known a priori, and thus
a. Contextually necessarily
b. Subject to contextual truth-value conditions associated with cognitive evaluative
domains, including
i. the extensional domain, subject to correspondence with pre-assimilated
heuristic and idealised abstractions
ii. the intensional domain, subject to correspondence with the extensional
domain
3. Driven by an intrinsic purposiveness/telos
4. Comprehended in terms of reasoned coherence
5. Assimilated into the cognitive sphere
This process of Plastic Control, of propositional generation and evaluation, is applicable to all
aspects of the cognitive sphere, including both linguistics and music.
The invitation to renewed inquiry established in the aftermath of the absence event in Clocks
and Clouds is itself a propositional assertion derived a priori from the context, and driven by
purposiveness towards the unknown, towards the infinite realm of the conceivable. The unison
entrance of the low F♯ in the alto voices is the very telos intrinsic to the human domain seeking
to explore its own creativity, and the possibilities presented by its own imagination.
251

Of Clocks and Clouds, Of Coherence and Conceivability: Part 4

Chalmers has also examined the nature of conceivability and how metaphysically extended
knowability principles can be encompassed by a Scrutability Thesis. This will be examined in
further detail in Part 5 but, by way of introduction, by way of some goat cheese, by way of
attributing new incidence out of the absence, it is worthwhile dwelling upon Chalmer’s thought
experiment devised to characterise the thesis, the notion of an idealised knower who is able to
know all conceivable knowledge.
Chalmers looked to the eighteenth century enlightenment tradition and in particular the work of
Pierre-Simon Laplace, born the same year as Goethe in 1749, which had postulated both the
notion of causal determinism as an explanation of the mechanical operation of the solar system
and of the cosmos at large, and, more important for the current argument, the notion of allinclusive knowability encompassing the totality of knowledge involved in causal explanations.
He conjectured a Superman, known subsequently as Laplace's demon.
"Given for one instant an intelligence which could comprehend all the forces by which
nature is animated and the respective situation of the beings who comprise it – an
intelligence sufficiently vast to submit these data to analysis – it would embrace in the
same formula the moment of the greatest bodies of the universe and those of the lightest
atoms; for it, nothing would be uncertain and the future, as the past, would be present to
its eyes." (Laplace 1840/1902, 4)
Laplace argued that a set of basic facts, which he took to comprise the laws of physics, plus the
defined location in space of all fundamental entities at a particular time t 1, plus all necessary and
sufficient reasoning, could act as the foundation for all that is the case in the cosmos, otherwise
known as the Laplacean truths.
“For any proposition the demon can entertain, the demon will be in a position to know
whether it’s true.” (Chalmers 2012, xiii)
Of course, Laplace was not arguing that any human can match such an accomplishment.
“The human mind offers, in the perfection it has been able to give to astronomy, a feeble
idea of this intelligence.” (Laplace 1840/1902, 4)
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Human knowledge is finite; barring some inconceivably remarkable genetic change, there will
always be many things unknown to any one individual, or group of individuals. Indeed, it should
be emphasised that the Scrutability Thesis, in accordance with the principle of knowledge
finitude examined in chapter 12, does not assert that every truth is knowable by some individual,
or by some group of individuals, but that every truth is derivable by Laplace's demon from the
totality of all worlds, or from some limited class of basic truths encapsulating this totality. Even if
proposition p is beyond any group knowledge and is unknowable by any actual person, then it is
still reasonable to claim that if C, then p.
“As long as P itself and claims about knowledge of P are both scrutable from C, then ‘P
and no one knows that P’ will be straightforwardly scrutable from C. This goes for both A
Priori and Conditional Scrutability.” (Chalmers 2012, 30)
While Laplace’s demon would know everything by way of its respective place in a determinate
universe, Chalmers was writing two hundred years later and, like Popper and Carnap, he set
aside the determinist and physical reductionist approach common to pre-quantum science
paradigms. He refuted the notion that scrutability infers knowledge of everything; meta-group
conceivability is infinite in scope yet not necessarily inclusive. Nevertheless, Chalmers argued
that scrutability endorses the functionalist thesis that the complete world is coherent, and
accordingly knowable in its totality by the model-theoretical equivalent of an idealised intellect
such as Laplace’s demon. Accordingly he characterised the Scrutability Thesis as the binding
link between epistemics and metaphysics, between the capacity for knowability and the world at
large.
“It says that the world is in a certain sense comprehensible, at least given a certain class
of basic truths about the world.” (Chalmers 2012, xiii)
Popper had argued that basic truths can only have efficacy as descriptions in relation to a
theoretical framework, and Chalmers acknowledged that it is not readily apparent what these
basic truths might be. Nevertheless, he insisted that, in this case, the theoretical claim is limited
to the notion that some restricted class of base truths are sufficient to support complete
inferential scrutability. Even if complete conceivability will always be elusive, there is nothing
that is the case in the cosmos that cannot be inferred from the basic truths of that cosmos,
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whatever they might be. Accordingly, in support of the infinite conceivability promised by Clocks
and Clouds, everything that is the case as regards both the physical and formal components of
sound and music, and also the experience of these things, is scrutable from some class of basic
truths.
Intuitively it seems that the notion of such a foundational base is anathema to the metaphysics
of Popper’s Critical Rationalism. As outlined previously, Popper would have argued that if there
is anything foundational at all, then it is the telos of Plastic Control, the sense of purposiveness
that drives problem-solving and continually looks to new learning, to new experiences and new
trial-and-error elimination processes. It is an infinity of inquiry. In metaphysical terms, the
foundation is free will.
The writer of this paper believes, without actually having been to New York City or Sydney for
the purpose of verifying this, that Chalmers would have agreed. It is important to emphasise that
the basic truths underpinning the notions of idealised truth and the scrutability thesis are not
reductionist in the foundational sense, as they might have been to Laplace. They are not
oriented exclusively upon neurobiology, or quantum physics, or the laws of nature. Given that
they include music and other phenomenal mental states, and the self-awareness of
consciousness in that music, and even the domain of goat-sheep and cheese metaphors, which
is not in the music, they cannot be limited to domains associable with physical laws and entities
alone. Chalmers’ assertion of an antecedent to all that is the case in the cosmos is not
contradicting the irreducibility of knowledge that is central to Critical Rationalism. Indeed,
Popper's focus had been epistemic rather than metaphysical. His arguments centred around
knowledge of what is the case rather than what is the case itself. They focused upon the
development and ‘growth’ of knowledge and accordingly upon its limitations, the inefficacy of its
justification of truth.
To further emphasise the point, it is worth recalling how, as a teenager, Popper had been
impressed by the testing and potential falsification of Einstein's General Theory of Relativity on
the occasion that some Sir Arthur Eddington sailed to some small island off the west coast of
Africa to ascertain if light could be seen bending as the consequence of a solar eclipse; for
Popper, it had been a matter of methodology, of whether Eddington and the science community
would come, if the rain held off and the sunlight was visible, to corroborate or refute Einstein's
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theory, rather than prove the theory for all time. The issue at hand pertained to the irreducibility
of indeterminate knowledge rather than the irreducibility of physical phenomenon.
Accordingly, Chalmer's notion of basic truths is not a refutation of Popper's assertion of the
irreducibility of phenomena. The former is metaphysical and the latter is epistemic. Chalmers is
focussed on the a priori rationalism that Frege extrapolated from the Weimar tradition. He is not
contradicting the link between basic truths and theoretical models, and he is not suggesting that
basic truths are knowable by any individual human mind; quite the opposite. He is considering
the implications of a focus upon idealised knowledge.
Like Popper, Chalmers has argued for a dualist interaction of physicalism and emergent
phenomena, although in this case pertaining to the realm of metaphysics. He has argued that,
perhaps as a consequence of this interaction, the domain of basic truths cannot be complete
without extending it further to encompass the metaphysics of counter-factuality and of temporal
spaces beyond the present. The notion of basic truths is needed to explain possible worlds,
impossible worlds, and various paradoxes related to reflexivity. It must also explain the notion of
mathematical deduction that unifies the bivalence of logicism and the Paraconsistency of
intuitionism. Chalmers argued, in support of Goethe’s peers in Weimar, it is also necessary for
these truths to provide social and ethical principles. Chalmers argued that, for example,
“Without these things, Laplace’s demon might not know that today is Tuesday.”
(Chalmers 2012, xiv)
The quest to establish basic truths is not a straightforward one given its scope beyond the laws
of nature and beyond the distribution of physical entities in space and time. Chalmers
acknowledged that there are many paradoxes associated with the task of providing sufficient
metaphysical information that could in turn encompass complete idealised knowledge and thus
satisfy Laplace’s demon. For example, the Paradox of Modification asserts that if there is one
basic truth whereby there is no Laplacean demon, and accordingly that there could be no
Laplacean demon to know that there is no Laplacean demon, then, in support of Popper’s
theoretical restriction, the thesis must limit the demon to knowing all truths about its modified
world rather than about the actual world. However, paradoxically, still the demon has to know
about itself, otherwise it would not know everything. Knowledge reflexivity is not a challenge
faced by physical reductionism, but it is crucial to epistemic rationality.
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Similarly, Chalmers quest to establish basic truths must also address the Paradox of Prediction:
if the demon is able to predict its own actions despite being only one part of the universe by way
of complete knowledge, and it is also to exercise Plastic Control by way of agency and free will,
then it might reasonably choose to act contrarily to its prediction and accordingly be both able
and unable to predict its own actions.
As indicated previously, Popper refuted the suggestion that finding a solution to logical
paradoxes involving self-reference could be achieved by way of linguistic analysis. Likewise,
Chalmers agreed there can be no theoretical resolve to these paradoxes with any efficacy.
Accordingly he argued that the demon must be postulated as contemplating the universe
conditionally. If the Laplacean truths are the case, then such and such follows. After all, even a
strict conditional is still a conditional. Even if the world is said to not contain a demon, it is still
possible to ask what a demon in some world could know about the actual world; accordingly it
need not contemplate its own existence or its own actions.
It is important to acknowledge that Chalmers’ exploration of idealised knowledge, and in
particular of the principle of knowability, the Thesis of Scrutability, contradicts some important
tenets of Critical Rationalism, including the respective roles of reason and empirical knowledge.
Given that scrutability asserts that Laplacean truths encompass all truths, it follows that no
further empirical data is required for complete knowledge. If the antecedent and inference
procedure of the conditional is known, then as a consequence there is no requirement for a
posteriori knowledge or anything further at all. This is as radical an approach to Rationalism as
that proposed by Descartes almost four hundred years before. The demon will know the
consequences of the conditional a priori even without any Critical Rationalism, without any
corroboration from further experience.
This is another example of A Priori Scrutability.
“There is a compact class of truths such that for all true propositions p, a Laplacean
intellect would be in a position to know a priori that if the truths in that class obtain, then
p.” (Chalmers 2012, xvi)
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It is an assertion that not only denies the requirement for empirical knowledge. Its focus upon a
priori scrutability and the essential mind-based characteristics of ideal knowledge infers an
emphasis upon an internalist approach to mental content, although given Chalmers’ notion of
the world conditionally considers the totality of existence, then consequently the notions of
internal and external no longer have any meaning analysed. They indicate an equivalent entity.
Nevertheless it is an approach that can be taken to assert the role of analytic semantics and
accordingly an assertion of the analytic/synthetic distinction, although in this case Chalmers
retains a focus on knowledge. As indicated above, he acknowledged that his work echoes the
work of Carnap, whose blueprint of the world placed the emphasis upon a semantic notion of
analyticity. However Chalmers demarcated his thesis as an epistemic approach, which
accordingly invokes an idealised rationality associable with a priori knowledge.
Even while distinguishing the realm of idealised rationality, Chalmers has rejected the idea of
independent logical, phenomenal or microphysical scrutability bases. In this sense he refutes
his own refutation of Popper’s inclusion of the a posteriori. Chalmers wrote,
“It is plausible that many physical truths are not a priori scrutable from logical or
phenomenal truths. Conversely it is plausible that many phenomenal truths are not a
priori scrutable from a microphysical base. For example, it appears that no amount of a
priori reasoning from microphysical truth will settle what it is like to see red (Jackson
1982 - insert reference or footnote). This suggests that many phenomenal truths (truths
concerning the character of conscious experience) are not a priori scrutable from
microphysical truths. It also appears that no amount of a priori reasoning from
microphysical truths will enable one to know such perspectival truths as “It is now March”
or such negative truths as “There are no ghosts.” (22)
There are no ghosts in the absence, but there is the promise of much more to come.
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18

Music as Intensional Object

18.1

The Return of the Motif

At last, the audience comes to the crux of Clocks and Clouds.
As described in the last chapters, in the measure before section BB, the full orchestration of the
previous section falls away and there is a sense of absence. A substantive section of the score
is behind, and, after the complex texture of that which has passed, there has been a shift
among the clouds. Something has changed. Nevertheless the music continues on; the pitches
remain unaltered from before. The unison octaves in the harp that conclude the sequence of
events also signal the unison re-entry of the alto voices, as shown again in figure 18.1a.
Thereafter, as this new section develops, as the absence turns once more into intent, it
becomes evident what the purpose is. The voices are re-introducing the two-note motif from the
beginning of the piece, still a tone interval separating a couplet of pitches but this time using F ♯,
G♯, articulated as mə-nɔ, accompanied by violas in the first case, and then alone, but not alone.

Figure 18.1a: The absence event and the return of the alto voices with the two-hour motif
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Beyond the recurrent motif in the voices, as if positioned outside of this resurgence, there is the
idealised agent a, Alice, the attendant ear of the observer who is the external arbiter, the critical
rationalist, the voice of the public audience listening in. The agent sits listening, watching the
unfolding patterns around her, ascertaining the development as if from afar, noting that it is the
familiar motif that has re-appeared in the musical landscape, and yet it is substantially different.
Yes, in figure 18.1b, this is the original motif set lower and inverted, already increasing in tempo,
just as at the beginning, yet there is something else about it. Placed in the voices, with the
extraordinarily low pitches, with the sense of unison resolve, the undertones of willpower and
conviction, together they create a connotative impression of irony. Furthermore, the location of
this listening in from the outside, from the vantage point that reveals these connotations of irony,
has itself become audible, luminous. The absence event has established tangible sound that is
the distant vantage point from which the listener positions herself as external arbiter. There is a
high-pitch vociferation in the frequencies above at one extreme and a low-pitch drone far below
at the other, electronic resonances mimicked by the continuation of the high sopranos on G ♯6
and of the contrabass on F♯ (G♭). It is like a window frame, but looking and listening through
upon an aural view of the introductory motif. The music eavesdrops upon itself; it hears itself,
even as it acts as if it is a caricature of itself. The music exercises its reflexivity, and in doing so
it parodies itself. The listener can hear her own listening. And the music that is the cognitive
apprehension of the music, it hears itself and mocks itself.

Figure 18.1b: The introductory motif revived by the voices increases in tempo
The broad audience that is group knowledge Kn has also observed from the outside, as has the
music itself, that the inverse version of the introductory motif, rising a tone rather than falling,
has itself not arisen out of nothing, not even from the vacuity of the absences. It is not derived of
some random use of 12-tone row variance that are the simpleton clocks described in its books.
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It is experienced and known as a comment upon itself, turning itself upside down as a kind of
playfulness.
Again ironically, Debussy does the same thing at section 2 of the latter movement of his
Nocturnes, the voices singing their delight and beguilement by way of a two-note rising figure.
Thus it is apparent that Ligeti's music not only parodies itself, but it parodies its own context, its
use of the Debussy motif, the evocation of magical and rapturous sirens, who had in turn once
made jest themselves. Ligeti’s music parodies its having cast them as clock-like mechanical
automatons, and, accordingly, it returns them to the role of amusement and play to which they
belong.
Or alternatively, perhaps all of this, it’s just a flight of imagination, conceivable as conditional
truth by some meta-group consciousness, but not a part of the group domain of knowledge.
After all, it's equally conceivable as conditional truth that there are no clocks and clouds, no
sirens' delight. After all, there are none of these things written in the scores, in either the Ligeti
or the Debussy. It is all in the interpretation, the listener’s ingenious imagination.
18.2

Intensional Semantics and Possible Objects

Ingenious, yet coherent all the same. And not atypical music critic analysis.
So, this paper is arguing that a modelling of this inexplicable reasoning and intelligibility must be
explicable in some manner or other, And accordingly it must encompass both the motif and its
intent, the coherence and its potential for conceivability, the clocks and the clouds, that which is
known in terms of a finite nominalism, and that which is conceivable in terms of a metaphysical
realism. They are two aspects of the same overall domain no doubt, but nevertheless an
epistemological one and a metaphysical one. The latter looks to circumstances in the world to
evaluate extensional claim, whether factual or counterfactual. It is not a realism confined to the
actual. In one world it may be true that Ligeti’s music uses cluster effects and in another
hypothetical world not. In this case, there is a de re orientation to the domain; the analysis
responds to the modality encompassed by a correspondence theory of truth and its equivalent
in a finite set of subjunctive spaces. In contrast the epistemological component looks to the
structures of knowledge to evaluate intensional claims. There is a de dicto orientation to the
domain which responds to the modality of a coherence theory of truth. In one scenario,
261

Of Clocks and Clouds, Of Coherence and Conceivability: Part 5

individual or group knowledge may conclude clocks and clouds and parody, and in another
scenario not, although, when sentences are spoken by individual audience members, in the
main, deductive coherence evaluates the finitude of an actual world. This is the key argument
ahead.
However, before investigating the two components further, given the world of fanciful
elaborations introduced above, it will be useful to re-visit the notion of intensional semantics,
these metaphorical conceptions of resolution and absence, of Window-frames and aural views
upon the luminosity of knowledge, and in particular the quantification of intensional identity.
When music is perceived as representing parody, even if there is a metaphysical component to
the assertion, then the semantics of such a cognitive representation is not validated by
extensional objects, by music notes and by other formal elements of the music, or of elements
pertaining to performance practise and interpretation. It is not validated by concrete objects or
even of subjunctive phenomenon that can be pointed to, or that might be pointed to. These
matters cannot be derived from the sound waves, actual or possible. The semantic content of
the notion of parody is consistent with the metaphysical domain but it is validated a priori by
other knowledge content in the broader epistemic sphere. It is a deduction based upon
heuristics and idealised concepts coupled with the broader context of pre-assimilated
conceptions. Thereafter it is made subject to broader evaluative domains and accordingly
perceived by the community audience as group normative knowledge. Consequently, this paper
is arguing that coherence is based upon semantic content that encompasses abstract objects
with truth-conditional values affirmed by the normative realm, and accordingly that is
simultaneously a priori rational and metaphysical. The two domains are distinct yet made
consistent by their interaction.
A trial-and-error inquiry employs both the coherence of Possible Worlds Semantics and the
specific domains of epistemic scenarios. The truth-condition of a heuristic concept with an
intensional semantic can be established in metaphysical terms, in terms of possible worlds, and
then applied by way of a priori deduction to the epistemic scenarios of the actual world to enable
coherent inferences. This paper needs to further examine the former before moving to the latter.
It needs to be established how inquiry is able to model necessity and possibility in the world.
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Actually, Williamson also agreed with the scenario-based account as described. He wrote that
hypothetical or suppositional assertions can be creative and subject to the imagination, however
they are …
“constrained by one’s background knowledge and expectations of what the world is like.”
(Williamson 2020, 15)
With this constraint in mind, as outlined in chapter 16, if a semantic evaluation is always the
case in any particular set of worlds, then it is never not the case in any of these worlds, and that,
according to axiom T, always possibly the case. Consequently, there is an evaluation of truthconditions, that it is never not possibly the case.
Taking these assumptions for granted, at least for the present, then the scope of modal logic
can be extended further to encompass the validity of modal conditions that are iterated in a
sequence, the possibility of possibilities. The proposition ‘the music is a self-reflection that is a
solicitation of parody’ is making a claim that some entity subject to function and described as
‘the music is …’ has some attribute ‘self-reflection is …’, that in turn has some other attribute ‘a
solicitation of parody’. This propositional structure, comprising a sequence of attributions, is a
transitive construct and accordingly it requires the addition of a transitivity axiom to the
reflexivity inherited from system T.
w₁

w₂

w₃

There is a world w1 comprising ‘the music is …’, which, by way of
particular attributes, has access to world w2 comprising ‘selfreflection is …’, which in turn has access to a world w3 comprising
‘a solicitation of parody’.

The frame of concept, or heuristic idealisation relations outlined above is both transient and
reflexive. It is possible for each world to apply to itself and it is possible for a world w₁ to access
(or to see and hear) a world w₂, possible for world w₂ to access w3, and accordingly it is
possible for w1 to access w3.
The full scope of these relationships is encompassed by the modal logic S4, which is comprised
of the axioms K and T, constituting System T, plus the extra axiom 4 shown below:
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4

□α → □□α

If α is necessary, then α is necessarily necessary.

This axiom underpins coherence by way of affirming the truth-conditional status of the
relationship between each of the worlds outlined above. So, if ‘the music is …’, by way of
idealised knowledge and deductive inference always has access to ‘self-reflection is …’, then
it’s always the case that ‘the music is …’ always has access to ‘self-reflection’. Access from w₁
to w2 is assured in all worlds. Accordingly, if ‘self-reflection is …’ always has access to ‘a
solicitation of parody’, then this is always the case, and the same between ‘the music is …’ and
‘a solicitation of parody’. Transitivity is ensured in all worlds.
Transitivity and the axiom that underpins it infer far more than merely an extra layer of
necessity, far more than is immediately apparent from what has been discussed thus far. Its full
interpretation indicates that any state of necessity (or of negative possibility) entails an iteration
of modality, or likewise a de-iteration. It implies the equivalency of particular modal expressions,
as shown below.
4.1

□α ↔ □□α ↔ □□□α
‘It’s always the case that α’ is equivalent to ‘in all cases,
it’s always the case that α’, and so forth.

There are other axioms that can be derived from this system too. But to keep things here
reasonably straightforward, and to apply the notion more specifically to the connotative
intensions asserted in Ligeti’s music, then let p represent the proposition ‘cloud expansions
involve widening pitch-cluster boundaries’. And then, for example, let some hypothetical (or
actual) world w1 involve a diligent student researching Ligeti’s music from academic papers
(thought surely not this paper!).
(S4)

w1
□□α

w1: Pre-reading indicates it is a necessary requirement among
semantic objects in Ligeti’s work that ‘cloud expansions always
involve widening pitch-cluster boundaries’.

Upon the student listening to a recording of Clocks and Clouds in world w2, then there is the
following observation, consistent with and accessible to w1:
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(S4)

w1

R(4)

w2

→

□α

□□α
□□α

w2: Ah ha! ‘Cloud expansions always involve widening pitchcluster boundaries’.

Thereafter, upon a re-listening to a particular token section of Clocks and Clouds, then in world
w3 there is the following observation, consistent with and accessible to w 2:
(S4)

w1

R(4)

w2

→

□α →

R(T)

w3

□□α
□□α

α

w3: Here is an example! ‘Cloud expansions involve
widening pitch-cluster boundaries’.

In this case, while the relationship R between worlds w1 and w2 uses the newly introduced
axiom 4, the relationship between w2 and w3 uses axiom T. In the previous example used in
chapter 16, the axiom seemed initially counter-intuitive, but in contrast this is an example of its
efficacy.
As indicated before, the most important characteristic of system S4 and its encompassing of
iterative modality, as seen in this example, is that validity is not only passed from w 1 to w2, and
from w2 to w3, but also from w1 to w3. It is this attribute that characterises the transitive relation
from a merely adjacent one. It is a substantial tool for the agent's inquiry, enabling her to better
establish the possibility of truth conditions before making rationalised deductions in the
scenarios established by those truth conditions. However it should be noted that transitivity is
still a limited form of equivalency. The relationship between worlds is only one-directional. It is
not possible to reverse the entailments and, for instance, infer from α that it is always the case,
□α. It is not possible for Alice to rationalise upon the scenario at hand if she cannot know what
might be inferred by the further possibility that the return of the motif signals a sense of irony,
and also that the sense of irony encompasses the motif. Using the previous example above, if α
in w3 were to become the point of orientation, 'cloud expansions involve windows boundaries',
then theoretically there could be a w2 that contradicts the assertion of entailment, a world where
it is not the case that cloud expansions involve wider pitch-cluster boundaries. It is not possible
based upon the axioms to claim α → □α.
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The axioms constituting system S4 provide a significant enhancement of structure for defining
the evaluation of truth conditions as they pertain to different worlds, which will in turn support the
epistemic process of inference reasoning, of deducing one thing from another, including that
pertaining to intensional objects and phenomenon, including those window-frames and aural
views in Clocks and Clouds. This in turn promises to provide for the inquiry at hand a grounding
for a model-theoretic framework able to explain the semantic coherence of abstract concepts.
However some caution is in order. In the case of modal iterations, there is an underlying
metaphysical issue at stake.
□□α → α

If necessarily p exists necessarily, then p exists

That which is necessarily necessary possesses a modality whereby it's impossible that it's not
necessary, which is quite an order of achievement beyond the theoretical domain; even the
fundamental forces governing the physical universe do not satisfy this requirement. Only Plato’s
reasoned ‘being’, or existence, is necessarily necessary. It's not possible to reason that the
attribute of existence is not a necessary one. If a goat or a sheep exist, then its existence is
essential, and it’s impossible it’s not essential.
The example shows that the use of modality cannot include any pretence of metaphysical
neutrality. It is difficult to hold such a position for first-order logic, but the second-order
magnitude make it untenable. The notion of modality is itself a heuristic and encompasses
assumptions which, in the case of any attempt to claim universality, will almost certainly lead to
paradox.
“When we treat quantifiers (read unrestrictedly) and modal operators (read
metaphysically) as logical constants, we must expect metaphysically loaded logical
truths." (Williamson 2013, 144)
Williamson sought to illustrate the matter in terms of a hypothetical variable D, which has no
bearing upon goats and sheep whatsoever, but that does indicate the number of donkeys there
might be in a particular stable. The illustration begins with an initial assumption that if n is taken
to be a natural number, and E is a function which when applied to n establishes the minimum
number of n in that domain. Accordingly, if D is less than n, consequently □¬E n is true. That is to
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say, if the number of donkeys D in the stable is less than n, then definitely the product of a
function setting n as the minimum number of donkeys cannot be true, not without some fudging
of the variables. This creates a scenario whereby, with the modal operators,
“For any n, there could have been at least n donkeys, so ◊En is true, so □¬En is false.
Since it is its own universal generalisation, it is not metaphysically universal. Therefore D
has at least n members, so □En is metaphysically universal.” (Williamson 2013, 144)
If the minimum number of donkeys is both a universal and a non-universal function, then the
writer of this paper might need to be cautious about all kinds of stray beasts in the music.
18.3

Music Semantics as Intensional Equivalency

If the object Ligeti(music) shares an identity with Debussy(music) by way of the functional set
‘music’, whether extensional or the intensional derived of the extensional, then this can be
modelled as αp ≡ βp, whereby an object α is equivalent to object β in terms of criteria p. This in
turn can be taken as a theorem with equivalent modality. It reveals how, if α and β are
equivalent but α, for instance, contains fewer modal operators by way of p than β, then β is
reducible to α in that system, as follows.
□□α ↔ □β
□α ↔ □β
α↔β
However the application of logical operators to the semantics of linguistics using this modelling
approach needs some further attention. Accordingly, let it be assumed that, in the case of
Ligeti’s Clocks and Clouds, the terms ‘a parody of the introductory motif’ and ‘a satirical
representation of the main clock figure’ are equivalent. They have the same extension here in
that they refer to the same event in the music, represented as criteria p. So, αp ≡ βp. In this
case α and β represent different intensions. The first associates the irony with a term
connotative of the place of particular notes in the musical structure, while the second is
connotative of the place of a mechanical pattern in an overall structure. Intuitively, it seems that
an intensional context is given credence in circumstances like this where there is a failure of
literal substitution, of extensional equivalency.
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Theoretical work to validate equivalency and synonymity as semantic features at the core of
coherency have dominated Philosophy of Language since the middle of the twentieth century,
including the twenty years before the composition of Clocks and Clouds. As outlined previously,
it was the work of Carnap during the early years of this period that sought to extend the scope of
quantified logic to encompass a broader range of language coherency, and in particular to
enable the extension of truth-conditional semantics to intensional connotations. He recognised
that this in turn could allow greater insight into the role of equivalency in inferential coherency.
Thereafter one of the most influential figures in this field was Ruth Barcan Markus, who further
examined the possibilities offered by higher-order logic. She added her voice to those arguing
that it is not sufficient to simply disregard abstract entities in the analysis of logical operators
and procedures. In particular, it is important that mechanisms can be found whereby the
quantification associated with predicate logic can be further extended to alethic modality. The
results will likely have a significant impact upon the analysis of entailment structures, and of de
dicto knowledge in general. She acknowledged that first-order formal language does not have
the scope to encompass these matters alone; the most it can manage is the quantification of
individual objects. But she was also aware that a higher-order logic will not be able to
encompass the various properties linked to abstract objects unless it can map intensional
equivalences such as the expressions outlined above by way of existentially quantified
operators.
Marcus argued that the quantification of intensional identity as a part of semantics requires a
defined relationship between de dicto expressions associated with the epistemic web of
coherence and de re expressions associated with the possible worlds of extensional
correspondence. The establishment of this relationship is crucial because the intensional
identity must be determinable in the absence of extensional identity. The relation exists to
different degrees, ranging from expressions characterised by a minimal degree of equivalency
and synonymity to those with a higher degree. Accordingly, the semantic relationship between
expressions can be represented by the sentential function R.
αRβ

There is a semantic relation R linking intensions α and β
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This is an assertion that natural language is able to establish equivalence between connotative
expressions that are extensionally distinct from one another. The terms ‘the quiet music of the
first section’ and ‘the calm music of the second section’ are not identical in the same way that
‘the quiet music of the first section’ and ‘the quiet music of the second section’ are, yet still,
intuitively, they have a strong form of semantic equivalence. They are not identical to one
another yet they are still taken as to some degree synonymous, the intensional connotations
exhibit a semantic relationship. However this relationship is tenuous given the dynamics of
empirical knowledge. The semantic relation can be undermined by new information from the
world, such as that which would be the case if the music remains quiet in the second section yet
becomes agitated and excitable. The identity R loses efficacy when the extensionalities are
made subject to language dynamics as regards their associations with empirical objects. The
identity function becomes more akin to indiscernibility, or to degrees of indiscernibility when the
intensional relationship is subservient to the extensional relationship.
Marcus was insistent about this point. She wrote,
“A language is explicitly intensional to the degree to which it does not equate the identity
relation with some weaker form of equivalence.” (Marcus 1961, 304)
Nevertheless the link between extensional and intensional knowledge is subject to the following
entailment:
(α ↔ β) → αRβ

If α and β have extensional identity, then they have intensional
equivalency.

In this case, the inference is valid because α and β are not taken to be individuated objects.
They are generalised sets of objects associated with properties or attitudes. For example, if the
expression ‘the motif begins with two pitches’ corresponds with the fact that the motif begins
with two pitches, then there is also a semantic relationship R between the expression and the
fact.
But this doesn’t work for intensional semantics and the associated modalities. Again it is only a
transitive relationship; it does not work in reverse. It asserts by inference that intensional
connotations do not configure the world. Even in the case that α is the expression ‘the music
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has become a parody of itself’ and β is ‘the fact that the music has become a parody of itself’, it
fails.
Many writers, especially empiricists with little respect for the notions of intensional connotations
or of modal equivalency, have asserted it is not possible to solve such a riddle. It has been
argued at length by the likes of Quine (1960) and others that the problem with applying identity
to intensional language lies in the referential opacity of the latter; such things are of the mind,
not the world, and cannot be quantified by way of definitive correspondence with anything.
Nevertheless Marcus remained convinced that all matters of reasoning could be made subject
to systematicity and formality.
Marcus examined axiom 4 introduced earlier and sought to link the modal operators with
quantification. Substituting ¬α for p then it follows that:
□¬α → □□¬α
Using the system K rule of □-◊ interchange, whereby if something is always the case, then it’s
not possible it’s not the case, □ ↔ ¬◊¬α, then it follows that:
¬◊α → ¬◊◊α
Using the law of transposition, p → q ↔ ¬q → ¬p, then it follows that:
◊◊α → ◊α
If there is a substitution of the iterative modal operator in the antecedent for a quantifier, then it
follows that:
◊(∃α)Fα → (∃α)◊Fα

If possibly there exists some possible case of α which is F, then
there is some such α which is possibly F
If possibly some music is (known to be) parody, then some such
music is (in fact) possibly parody
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This is the Barcan Formula (BF). It was developed by Markus (when her name was Ruth
Barcan) as an axiom of modal language able to extend the quantification of pure logic and
predicate logic to the domain of higher-order intensional logic. It places a free variable inside the
scope of the modal operator in the antecedent but not the consequent. It reveals how a
significant difference in meaning results, which is in turn an indication of the difference between
extensional and intensional language. The consequent says ‘there is a thing α, which is possibly
F. In contrast, the antecedent says ‘possibly there is a thing α, which is F’. Thus modal logic is
able to articulate a distinction between the de re, in which some variable α occurs free within the
scope of the modal operator, and de dicto, where it doesn’t.
BF can also be expressed in terms of necessity. It argues that the necessity of some object
having a particular property implies there is an object that necessarily has that property.
□(∃α)Fα → (∃α)□Fα
This is an important point, and it is worthwhile noting the implications. A de re statement says
something is the case, and is taken to represent extensional correspondence, whereas a de
dicto statement places the statement in the context of an additional function, and thus
represents intensional coherence. To summarise:
∃α□

A de re mode represents extensional knowledge pertaining to something
that is the case in a world with a necessary status. There is α, which is
always the case.

□∃α

A de dicto mode represents intensional knowledge pertaining to
something said about a world, whereby it is necessary that the something
is true. It is said it is always the case that there is α.

Markus’s BF uses the Possible Worlds framework to justify the deductive validity of synonymity
and equivalency. It amounts to an assertion that quantification in this way enables an inference
relationship to be articulated between intensional and extensional semantics, which can in turn
explain how intensional connotations able to sustain synonymity and equivalency, and
accordingly coherency, can be set alongside the extensional components of language.
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And this inference relation in turn affirms the determinable identity of both domains. It is the
validity of intensional truth 'irrespective of the world' that is key. Connotative semantics can view
the world through a window frame, yet still it is a domain unto itself. This paper will argue that
the de dicto mode, in most cases, refers specifically to the actual world scenario as conceived
by the subject. It takes the metaphysics of both finite possible worlds and subsequently of truthconditions, and also the infinite worlds of conceivability, for granted; its modality is concerned
only with epistemic coherence. Thus its appeal to coherence is Rationalist, based upon a priori
functions.
Again, this analysis can be attributed back to Carnap, who also argued that synonymity is a
form of logical identity by way of equivalency. He expressed it as follows:
“Two expressions are synonymous in the language L for X at time t if they have the
same intension in L for X at t." (Carnap 1955, 42)
A musical parody can be identified by the listener with a sequence of pitches, and vice versa.
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19

A Caricature of Context

19.1

The Golden Section

Ga-da, ga-da…
Ligeti's approach to composition thus features the same attention to self-expression as it does
to matters of underlying structure. It would not have been possible to do anything other, given
the context of writing is just as much a political and social one as it is a musical heritage of
tempered pitch and tonal hierarchies, but still Ligeti acknowledges the broad range of edifices
and configurations openly. The music reveals that this heritage is not restricted to motifs and
chord sequences. In particular, it employs functions that recognise the sociological context; the
music acknowledges foundational structures derived of folk music and national heritage,
including that derived of the tendency for ironic concealment that was previously divulged by his
fellow Hungarian, Bela Bartok.
In the case of Clocks and Clouds, a proposition p is made coherent by context C, by being
subject to a range of functions specifically suited to the domain of C, whereby Cp ↔ C(p 1 ∧ p2
… pn): a motif is subject to the discourse of parody; a cloud is subject to the process of
expansion, and so forth. In the music, in the case of section CC introducing the next inference
event, the aggregate α of all the context Cs that have come before is subject to a mathematical
scaling against that which is still to come, β.

Figure 19.1: The Golden Ratio whereby α : β ↔ (α ∧ β) : α
This is the moment of the Golden Section. The ratio of that which lies ahead to that which has
come before is equivalent to the ratio of that which has come before to the whole. It is at this
point that the music definitively leaves behind the past and becomes oriented on that which lies
ahead. No surprise then that this is the zenith moment of the parody motif, the voices repeating
the motif rapidly and with articulated phonetics, always very precise, ga-da, ga-da, ga-da.
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ga-da, ga-da, ga-da, ga-da, ga-da, ga-da, ga-da, ga-da, ga-da
ga-da, ga-da, ga-da, ga-da, ga-da, ga-da, ga-da, ga-da, ga-da
There is nothing else remaining in the music landscape besides the parody figure, nothing but
ga-da. Even the high soprano G♯5 disappears, representing the final dismissal of the last
remnants of the central event sequence. There is beauty in the moment, but also intent. It is the
future that beckons, its goals and aspirations. The clarinet and the strings sustain the harmonic
domain, restricted to F♯ and G♯, but otherwise these connotative expressions presented by the
voices and the function that is this moment tell of the purposiveness underlying the geometry
and of the comic ridiculing of that telos.
19.2

Scrutability and Core Knowledge

Here again is the union of the determinate and indeterminate, the pitches of the score, and the
expressive meaning of the performance, of the internalist configurations of clocks that
characterise Semantic Rationalism and the drive and wilfulness of the clouds that distinguish
Critical Rationalism. But in seeking to examine the correlations between these clouds and
clocks, it is important to recognise that the contribution of Rudolf Carnap to the ideas in this
paper are not limited to his later writings, to those following his dialogue with Tarski and Markus
and others pertaining to higher-order logic and modality. Credit is also due to his treatise, Der
logische Aufbau der Welt, The Logical Structure of the World, (Carnap 1928) the summation of
his Weimar work, completed only a short while after he moved away from the University of
Jena.
The Aufbau seeks to justify the foundations of scientific knowledge not by way of empirical
verification, by means of a posteriori knowledge, as argued vehemently by his new Vienna
Circle colleagues, and neither by way of anti-verificationist fallibilism as argued by Popper.
Instead, after his many years of study and professional work with Frege in Weimar, Carnap
characterised the architecture of knowledge as a reductive framework that must be coupled with
the resources of first-order predicate calculus, known at that time by way of Frege’s logical
vocabulary with its use of functional concepts such as ‘and’, ‘or’, ‘exist’, and ‘not exist’. His
writing sought to demonstrate how scientific knowledge can be viewed as logically deductive
despite its origin in observation and the generalisations of inductive and abductive reasoning.
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However, this earlier work included a further claim, which also acts to substantiate the
relationship between the clouds and clocks. The central postulation in Carnap’s early WeimarRepublic work is that of a ‘construction theory’ or ‘constitution theory’. The author argued that
knowledge systems are able to build a web of coherence upon the foundations of an underlying
domain. It is this foundational base that enables the consistency of heuristic formulae coupled
with deductive operators, and that ensures the unity of scientific knowledge despite its being
obscured by the demarcations separating the different science domains, such as that of
Chemistry and Biology. He argued that scientific concepts are constituted out of foundational,
basic concepts and that, accordingly, all scientific theories or linguistic propositions can be
expressed ultimately in quantifiable structural (and logical) terms. Crucially, his argument infers
that all metaphysical worlds can be constructed from epistemic worlds by way of core truths and
vice versa.
Carnap argued that any proposition and, by implication even the apex of a parody-motif, can be
reduced to a basic truth, which in this case would be its logical structure. He sought to
demonstrate how all propositional expressions and concepts can be constituted from a single
basic concept, by way of relations of phenomenal similarity. All concepts are constituted from a
foundational entity by way of definitions incorporating the basic relation and logical symbols
only. So, if agent a has two experiences comprising the music motif G ♯ – A♯ but each is located
in a different scenario with different intensional connotations, then the experiences are
positioned against each other in this relation of similarity, or equivalency. Accordingly, all objects
conceived and described by empirical science can be identified by way of their relation-function
to other scientific objects, by way of their structural context. This is not an ontological matter,
and indeed Carnap would always have avoided talk of metaphysics given its historical
associations during his era with psychologism and other Neo-Platonist pseudo-problems. He
wouldn’t have wanted to argue that, for instance, conductors have musical ability without
metaphysical insight! Accordingly, regrettably, Carnap chose to illustrate the role of these
functions not in terms of music, but instead by using an analogy of … railway stations. No
quotes provided, and no satire intended, just a plain account that, well, he described concept
connections not in terms of music pitch intervals, or of the interactions of clouds and clocks, but
of train tracks. He suggested it was the network of line connections existing between the
stations that can best provide a structural description of the role in the overall grid of each
specific railway station.
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Thereafter, following on from this rail-line reductionist approach, and even before the work of
Markus, Carnap explored a method for analysing the structural constitution of de re knowledge
of the physical world vis-à-vis de dicto knowledge of the nominalist context. He constituted the
epistemic domain by way of a logical procedure that he named ‘quasi-analysis’, which treats
primary experiences as infallible and irreducible units, and which enables objects to be located
by way of a structural coordination of the perceptual realm with the physical world, represented
as numerical state magnitudes.
In summary, Carnap asserted that all propositional concepts, including all spatial and temporal
concepts, sustain validity by way of their compatibility with and supervenience upon core truths.
They are constituted by way of the same essential kind of structural context. Physical objects
and other extensional entities are constituted in terms of relations of motion, while intensional
states and objects associated with the intersubjective world of discourse are constituted in terms
of events and behaviour. He asserted that both the objects of scientific theory and those of
cultural conventions, both the musical motifs and chord sequences as well as the sociological
context and the tendency for ironic concealment, including all extensional and intensional
knowledge, the notions of both train stations and of train journeys are rooted in a single basic
concept.
At the end of the Aufbau, Carnap concluded that this single basic concept of phenomenal
similarity is itself reducible. Following on from Frege, he argued that it can be constituted
entirely by way of logical terms. Accordingly, all expressions, and all objective existence, can be
reduced to basic logical expressions.
Since the turn of the new century, it has been the voice of David Chalmers that has taken the
lead in re-asserting notions of world constitution, acknowledging the potential of Carnap’s
approach to reduction, and nowhere more so than in his treatise Constructing the World
(Chalmers 2012). Chalmers work made a comparison of the structures of standard semantics,
with its exclusive dependence upon extensional sufficiency, upon the objective truth of any
expression, against those developed in support of Carnap and others for the application of
modal logic to intensional coherency. He asserted that ensuring an expression and its
respective definition are linked semantically requires intensional sufficiency. He argued that this
approach overcomes the vagueness of language by encompassing the manner in which any
particular expression is used in various epistemically possible situations. As indicated
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previously, rather than requiring exact definitions, it employs both the use of idealised heuristics
and of conditional scenarios. It relies upon contexts and the associated circumstances whereby
individuals can comprehend an expression’s meaning without capturing the infinite details that
might be associable with a definition.
Chalmers examined the general nature of relations between intensions and concluded that
deductive inferences cannot exist alone as a web of self-sustaining coherence; he argued that
standard formulations of the Coherence Theory of Truth are not complete. The intensional
component of any expression not only has substantive a priori connections to other
expressions, but it’s also inseparable from the context in which it exists, both local and global.
He wrote,
"Once a subject is given enough information about the character of the actual world,
then they are in a position to make rational judgments about what their expressions refer
to and whether their utterances are true." (Chalmers 2006)
Chalmers argued that semantic values exist in the context of a structure of possibilities that is
two-dimensional, encompassing both the epistemic and metaphysical. Meaning depends upon
knowledge of the world, of extensional semantics, and accordingly linguistic expressions require
a process of reduction oriented upon something else, something akin to a base. Like Carnap
before, Chalmers sought to define the nature of foundational knowledge, that which unifies the
internalist de dicto and the externalist de re. He sought to establish what it is that A Priori
Scrutability actually reduces to.
If a person knows that there is equivalency between the clouds of Ligeti’s music and the notion
of indeterminism outlined in Popper’s Critical Rationalism, then this knowledge is derived
logically from a compact domain of base propositions. Chalmers wrote,
“Every epistemically possible sentence is a priori entailed by an epistemically complete
sentence in an ideal language. […] Given Generalised A Priori Scrutability, one can
construct scenarios from epistemically complete sentences in the compact base
language and define intensions from there." (Chalmers 2012, 253-254)
Summarizing this further, he wrote,
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"A sentence S is definitionally scrutable from (or definitionally entailed by) a class of
sentences C if S can be logically derived from some members of C and some adequate
definition sentence." (Chalmers 2012, 6)
Given the assertion that all sentences are reducible to a base language, and that A Priori
Scrutability encompasses a compact class of truths from which all that is the case is a priori
scrutable, it still remains to be established what this core base is. Something akin to a railway
network?
Chalmers and Jackson (2001) argued that the core base is not to be characterised as some
basic concept of phenomenal similarity alone. It is better described in terms of scenarios
encompassed by the full extent of PQTI sentences, which incorporate P: the field of physics and
everything in the material domain related to it, Q: qualia-phenomenology, the realm of
qualitative experience underpinning epistemics, T: a ‘that’s all’ clause indicating that, with P and
Q, the sentence encompasses and is compatible with all of a possible universe, and, perhaps
most importantly, I: the indexical location of the subject in that universe. Together the core base
PQTI underpins and provides transparent access to the semantics of both epistemic and
metaphysical possibility.
In terms of music, Clocks and Clouds can be said to represent a single PQTI sentence whereby
P is the music score with its motives and chord sequences, Q is the sense of parody, T is the
full context associated with PQ, including the performance and performers and the audience at
the Alte Oper and the full extent of all of their lives, and I is the indexical location of the de dicto
perspective upon the full context, the position of the writer of this paper.
Although perhaps this is only a first draft summary of the structure. Further explications are best
left to the authors’ own words. Nevertheless, as regards a further elucidation of the ‘that’s all’
clause, Chalmers and Jackson’s discussion of negative truths is akin to the restricted absence
event in the measure before section BB in Clocks and Clouds.
“P is compatible with the claim that there are further nonphysical entities or properties in
the world: angels, perhaps, or epiphenomenal ectoplasm. So P does not imply such
negative truths (if they are truths) as the truth that there are no angels, or that there is no
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epiphenomenal ectoplasm. […] This loophole can be closed by conjoining to P a "that'sall" statement T, asserting that our world is a minimal world satisfying P. Intuitively, this
statement says that our world contains what is implied by P, and only what is implied by
P." (Chalmers & Jackson 2001)
It is group knowledge rather than meta-group knowledge. It is the conjunction of accessible
worlds rather than an infinity of all conceivable worlds. Accordingly, the absence event exists
within the context of, and perhaps as an inference of, the sequence of events that precede it.
As regards the inclusion of indexicals as a component of the framework, the authors wrote,
"‘I’ can be thought of as a ‘you are here’ marker added to the objective map given by PT.
I can consist of the conjunction of any two truths 'I am A' and 'now is B', where A is an
identifying description of myself (or the subject in question) and B is an identifying
description of the current time." (Chalmers & Jackson 2001)
This is the window-frame provided for each individual listener enabling an aural view across
musical landscapes. It is the high pitches and the pedal base sustained in the clarinets and
strings sounding out and listening on, even as the voices articulate the ga-da, ga-da, ga-da
Golden Section.

ga-da, ga-da, ga-da, ga-da, ga-da, ga-da, ga-da, ga-da, ga-da
ga-da, ga-da, ga-da, ga-da, ga-da, ga-da, ga-da, ga-da, ga-da

Figure 19.2 The sustained pitches in the clarinet and strings act as an external perspective
upon the vocalists parody of the introductiory motif
As regards the modality of expressions and sentences, a compact base of PQTI is entirely
compatible with Possible Worlds Semantics. The audience knows intuitively that the augmented
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fourth consonances of Ligeti's world may not be determinable as consonances in another.
Accordingly, Chalmers and Jackson wrote,
"This ability to identify a concept's extension is not restricted to true empirical information
about the actual world. If the world had turned out differently, we could still have
identified the concept's extension. Correspondingly, we can evaluate the concept's
extension given hypothetical information about ways the actual world might be."
(Chalmers & Jackson 2001)
But crucially, possible cases are to be considered not only as metaphysically alternative worlds
but also as possible scenarios. In the case of the latter, these are determined in terms of a
maximal epistemically possible set of sentences in a grounded scrutability base, whereby a set
of sentences is epistemically possible in the case its aggregative conjunction cannot be ruled
out by deduction a priori.
Perhaps the implication is that the compact domain of base propositions is not so compact after
all, something of the opposite of what Carnap proposed. But, on the other hand, Chalmers
acknowledged that, if the foundational base is to be so extensive that it includes explosive
entailments, or any kind of arbitrary truth, then, even with resort to Paraconsistency, the
scrutability claim will in itself amount to nothing; it will be trivial. Either the music is consonant
and dissonant, or not consonant and not dissonant, either all of these or otherwise the reduction
must impose some further restrictions on the inferences in the epistemic domain just as it does
in the metaphysical.
Chalmers stressed that scrutability itself does not ensure all inference consequences are valid.
They are constrained by the structure of worlds about them, both actual and hypothetical, and
they are constrained by epistemic scenarios. And furthermore they are constrained by the
fallibility of individuals’ observations and interpretations by the limitations of idealised heuristics.
Some audience members may not even notice the consonance of the augmented fourth, or the
parody motif, or the Golden Section zenith. They may be clueless to the notion of an external
perspective upon the motif as outlined in figure 19.2. “After all, it sounds nothing at all like
Bartok!” Chalmers wrote, more coherently,
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"For any expression that we use, then given sufficient information about the actual world,
certain judgments using the expression will be irrational, and certain other judgments
using the expression will be rational. It is arguable that the expressions of any language
user will have this sort of normative inferential role. This is just part of what being a
language user involves." (Chalmers 2006)
Epistemics deals with omniscient idealised knowledge, including that which is distributed or
aggregative. Accordingly it pertains to the coherence of normative scenarios accessible to the
individual subject, to that which is knowable to the particular members of the audience. The
scrutability thesis suggests it is the subject’s ideal reasoning that will lead them to a verdict
about the truth of any PQTI sentence, and that this is not to be viewed derogatively as a mere
subjective interpretation. It is an epistemic model, not a theory of psychological bias; it pertains
to the truth-conditional status of a proposition, whatever the semantics of that proposition many
be. Whatever the subjective interpretation, given that p is heuristic, and given its coherence is
scrutable from PQTI, then it is a valid entailment that the intension of p is true at w.
19.3

Truth and Anticipation

The Golden Section was important to Bartok, at least on some occasions, probably it was. Maria
Harley thought so. She argued that it epitomizes the natura naturans of his music, the folk
melodies, birdsong, the wildwoods and mystical coppices hidden by Bluebeard's Castle, the
symmetries and other innate structures of the natural spirit that transform and enrich life. She
wrote,
"Bartok's nature music idiom reveals an understanding of Nature as an allencompassing, mysterious life-force permeating both the non-human world of fauna and
flora, and the domain of human culture." (Harley, 1996).
Here, in Clocks and Clouds, it is important to Ligeti too, but in this case it is used in a contextscenario of parody. The moment of the Golden Section event occurs not as a pivotal moment in
the music’s structure, and not as an extensional object at all. The birds and fauna of the
woodlands will not notice it, and neither will most of the Alte Oper audience. It is an intensional
entity derived of a particular indexical domain, that of the writer of this paper who is accordingly
inspired to engage in a rather long trial-and-error examination of it all. He writes that here in the
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score, in the beauty of the phenomenal sounds that comprise the music, there is the apex of the
parodied motif, the voices reaching a bizarre tizzy of mockery, mocking the opening two-note
motif even as the clarinets who first played the motif, play the pitches as sustained.

Figure 19.3: The apex of the altos’ parody of the clock motif at section CC
And then, in the wake of the Golden Section, the event representing the apex of parody, the
motif in the voices is spent. It has had its joke! The frequency of articulations becomes less and
less frequent, like a series of metronomes winding down, five times per measure, then four,
three, until it eventually disappears.
The electronic frame that is the oral window remains, the sustained pitches of the high viola
harmonics and the low contrabass pedal, but again there is the sense of the absence that has
characterised the music since the cessation of the sequence of events. The music awaits
rebirth; in formal terms, in yet another parody of the past, it awaits recapitulation.
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20

A Parody of Structure

20.1

A Recapitulation of the Barcan Formula

The music is starting over.
Beginning at section EE, measure 160, following a 34 bar intended to ensure synchronicity, to
ensure all of the ensemble is onboard with the same performance scenario, following a marked
Piu mosso and, as before, to be performed ‘always very precisely’, the two-note figure in the
voices is taken up by the wind instruments. There are staccato notes now, rather than legato as
before, p rather than mp, but these are merely peripheral attributes. It is the pitch-intervals and
rhythms that matter. This is the opening motif, no longer inverted but still, this is the parody
gesture, sounded at first in the clarinets and then passed as a monotone canon to other
instruments in the same manner as the introductory passages. The motif spreads like a wave
through to the bassoons, then to the pizzicato violoncellos and harp, until it predominates the
texture as at the start. There are slight variations to the rhythm of the motif, but nonetheless,
when there is a renewal of the cloud-textures, then it is the two-note clock-figure that is the
interacting party. Thus it becomes apparent in hindsight that, after the introductory material, the
initial entry of the voices at section H represented a first subject and the inference event at L
was a second subject of the exposition, and the central sequence of events, described in Part 4
of this paper, was akin to a development section; this is the apparent interpretation deducted
from the full context, and the new indexical location within this context. And furthermore it is
these same epistemic deductions that are being utilised a priori to apprehend and predict the
meaning of what is to come, a caricature of structure, perhaps of a ternary form but more likely
of full-fledged sonata form, of a recapitulation section.
If structure itself is subject to parody, this mimicking of the Golden Section, and now of classical
form, then the epistemic framework in question must be sufficient to express this parody. The
architecture must account for the equivalency of concepts, the tools of synonymy, and the rest.
Yet, as has been addressed previously, the axioms that comprise both the Barcan Formula (BF)
and the modal logic system S4 as model-theoretic structures that might be able to characterise
these semantics have significant limitations. In the case of the latter, a world w 1 may be able to
access w3 by way of transitivity, but this doesn’t mean w3 can access w1. The relationship is not
symmetrical; there is no coequality and interchangeability. In the case that a particular
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performance entails parody, but parody does not in itself entail a particular performance,
symmetry is not required. But in the case that the semantic of a particular music expression or
passage has an extensional object comprised of particular pitches and rhythms and an
intensional object thereafter comprised of caricature and parody, then the expression of
symmetry by a framework is required.
This limitation is of great significance in the context of a semantics seeking to identify notions of
Fregean sense, to differentiate intensional and extensional knowledge. In metaphysical terms,
there may be some hypothetical world where connections come apart, but in epistemic terms,
the link defines the coherency. It is not sufficient for the full extent of reasoning and coherency
for one to entail the other, but not vice versa. Popper emphasises the interactivity of
components, and the same must be extended to a formal modelling of coherency. Critical
Rationalism does not work without the ability of free will to attain consistency and intelligibility. It
is a necessary condition: the attributes of semantics must interact in a symmetrical manner.
Markus explored the syntactics of representing symmetry formally and argued it was possible to
reverse the Barcan Formula (BF) to establish a Converse Barcan Formula (CBF), which in turn
would support equivalency. While BF asserts that some α which exists and which is always in
the world implies that it is necessarily the case that α exists and is in the world, CBF asserts that
the reverse is also true.
BF

∃α□ → □∃α

CBF

□∃α → ∃α□

If α is taken to represent the equivalency of meaning between recapitulation as a return of
music material and recapitulation as a parody of structure, then BF would assert that if this
coequality exists and is always the case in the world, then necessarily it is the case; the
extensionality of the de re entails the intensionality of the de dicto. In contrast, the CBF would
assert that if necessarily the equivalency is the case, then it is always the case in the world; the
intensionality of the de dicto entails the extensionality of the de re.
Expressed like this, the approach seems counter-intuitive, even though Markus was able to
demonstrate its validity. Different people may have different points of view about this matter of
parody. However, for any one person, assuming the assertion of a particular viewpoint, there
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will be just one point of view. There may be hypothetical alternatives in cases of different world
contexts, but it will be necessarily true for this particular agent. It will be a rational deduction
made a priori.
This paper will not address matters of proof. After all, this is almost page 300, almost as
protracted and long-winded as the Schönberg, but suffice it to say, according to the axiomatic
principles underpinning the formulae alone, both inferences are possible, and thus equivalency
ensues. When this principle is further applied to semantic theory, then it is asserted that
symmetry is valid as regards differentiated aspects of meaning, the de re wff are equivalent to
de dicto wff.
α□Fα → (∃α□Fα ∧ □∃αFα) If, for all α, whereby necessarily α is F, then there is some
α which necessarily is F, and also, necessarily, there is some α
which is F
(∃α)□Fα ↔ □(∃α)Fα

‘There is some α which is necessarily F’ is equivalent to
‘necessarily there is some α which is F’

To summarise, according to Barcan Formula principles alone, setting the limitations of system
S4 aside, the de re justification for an equivalence of music notes and parody can be shown as
equivalent to the de dicto justification. This mirrors epistemic matters such as the example
described above where extensional and intensional objects associated with the same
expression may have a different identity even where these identities are equivalent. However,
this approach does not encompass hypothetical situations, the possibility of worlds where the
equivalency is not the case. It does not explain modality or match the architectural framework of
worlds outlined by Possible Worlds Semantics. Treating the two semantic values of an
expression as equivalent is acceptable for epistemics alone, but not for a higher-order logic
where other axioms are to be considered. To know something as true is not to be able to point
to something in a world scenario that makes it true. There are no modal systems in which all de
re wff are equivalent to de dicto wff.
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20.2

Perspective and the Frame

If the exposition was presented as de re knowledge, whereby there is a world in which a clock
motif interacts with clouds, then the recapitulation must be presented as de dicto; it is asserted
by the listener that the clock motif and the clock/cloud interactions are caricatures of
themselves. This is seen not only in the application of the parody function, but also in the
framing of the pitch clusters. No longer are the clouds objective entities; they are heard as if
from a subjective perspective. If there is a vantage-point established simultaneously by the
pedal bass and by the high micro-pitch cluster of the string harmonics and piccolos, then it is no
longer sufficient to merely assert how this is akin to a particular device retrieved from previous
pieces such as Atmosphères and the reference to electronic music effects. When it is described
as occurring first after the central sequence of events, as emerging from the absence that
followed, and as being sustained thereafter as a defining feature of the recapitulation, then this
is justified in epistemic terms. It is the observer who remarks that this is the sound of listening in
from the outside, listening to the ongoing music as if through a picture frame that encompasses
all the various interactions of clocks and clouds.
Then, if the recapitulation is equivalent to the exposition, a mirror event with only the vantage
point of the de dicto added, it is only rational to claim that the two sections are equivalent in
some way. The de re of the exposition and the de dicto of the recapitulation must obviously be
linked in some manner, and again the semantic system needs to be able to model such an
equivalency.
Markus originally created the BF without any semantic interpretation, but its eventual application
by others revealed the importance of establishing a new approach to semantics that could
address the modal status of meaning, the application of propositional expressions to different
contexts. Indeed, counter-examples to the linking of de re and de dicto expressions can be seen
from an intuitive point of view, as shown below; not all equivalences are obvious.
(BF)

(α)□Fα → □(α)Fα
If everything necessarily possesses a certain property F,
then it is necessarily the case that everything possesses that
property
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If all music occurring in the world is always an interaction of clocks
and clouds, then it is necessarily the case, irrespective of the
world, that all music is an interaction of clocks and clouds
This reading is problematic because it claims that some truth in the world entails the standalone necessity of that truth, the necessity of the veracity. If some particular music has the
property of parody, then in all possible situations it has this property.
α → □α

All things are necessarily what they are

This is clearly not the case given the contingency of the world. There could be a possible world
within the scope of this contingency, perhaps a hypothetical world, where the same music does
not have this property. There could be a situation in a social context with normative values that
forbid satire and lampoonery, such as post-war Hungary, where it would not have been
permissible (i.e. possible) to interpret Ligeti’s recapitulation as a caricature of the exposition.
This modal aspect to semantics mirrors the difference between knowability and omniscience
discussed previously, the distinction between that which is possibly knowable and that which is
necessarily accessible. The knowability principle argues that if something is the case, then it’s
possibly known by some individual. If the average amplitude of all the parody motifs performed
by the orchestral members of the Junge Deutsche Philharmonie at the Alte Oper was greater
than that at the rehearsal the previous day, then it’s possible (at least in theory) for the truth of
this proposition to be known by someone. It is contingent truth justified a posteriori and thus
possible to know.
α → ◊Kα

If α is the case, then possibly α is known by someone
If the rehearsal was louder, then possibly Maestro Benjamin
knows this

In contrast, the omniscience principle argues that if something is the case, then it is always
accessible knowledge to any individual. If the average amplitude of all the parody motifs at the
performance was greater than that at the rehearsal the previous day, then the truth of this
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proposition is necessarily accessible to all individuals. It is necessary truth justified a priori and
thus accessible to an omniscient knower.
α → □Kα

If α is the case, then necessarily α is knowable by someone
If the rehearsal was louder, then certainly it was possible to know
this

This distinction between de re akin to knowability and de dicto akin to omniscience can also be
applied to matters of identity. In the case of the former, there is a world in which the introductory
motif in Ligeti’s Clocks and Clouds is identical with the clock figure. In the case of the latter, it is
necessary that the introductory motif in Ligeti’s Clocks and Clouds is identical with the clock
figure applied to any world. The conditional necessity of any identity relationship, replacing α
with α = β, can be expressed as follows:
α = β → □(α = β)

If α and β are identical, then, necessarily, α and β are identical.
If the motif is the same thing as the clock figure, then it is inferred
that in all circumstances this is true

In this case, the expression is an assertion that wherever α and β are identical, in whatever form
of equivalency that might be, then it’s necessarily the case that they are. Accordingly, there are
no contingent statements of identity.
Again, it seems that exceptions are easy to find. The statement ‘the interval of an augmented
fourth is a dissonance’ asserts identity between an augmented fourth and dissonance. Yet, as
indicated before, a comparison between the music of Bach and Ligeti shows how this
relationship, although essential to tonal music, is contingent. Again, it seems the equivalency of
the de re and de dicto cannot be established in the context of metaphysical modality. The
equivalency of Ligeti’s exposition and the recapitulation given a de dicto interpretation cannot be
sustained if there are possible worlds where such an equivalency is not the case. It would be
irrational and incoherent to assert such a link.
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But this in turn is counter-intuitive. A method is needed to overcome these modal attributes. One
way of handling these objections to necessary identity might be to apply it not to the properties
of an object, but to the object itself. It is a contingent truth that an object-entity comprising of two
pitches of frequency 494Hz and 350Hz are defined as B ♮4 and F♮4 respectively comprising an
interval relation of an augmented fourth, given it could have been any other interval relationship.
Being an augmented fourth is a property that belongs to the relationship between the pitches
contingently, not necessarily. Similarly, as considered previously, it is contingent that the
intension of such an interval is dissonant, given it could be consonant. However if equivalency is
taken to mean that the object which (as a contingent fact) possesses the property of being an
augmented fourth is identical with the object which (as a matter of contingent fact) possesses
the property of being dissonant, then the assertion is that a certain object is identical with itself,
whatever its properties might be, and this is a necessary truth.
(augmented fourth or otherwise)

(consonant or dissonant)

=
Figure 21.2: The necessary identity of two intervals
The same approach can be applied to considerations of Ligeti’s structure. If the first instance of
music materials is taken as that which has the property of being the de re exposition, and the
second instance is that which is the de dicto recapitulation, then these two instances are of
objects belonging to the same set, and are accordingly identical. Thus it can be argued that
modal necessity provides an acceptable framework for constructing identity statements because
whenever α = β is true, it can be taken as expressing the necessary truth that a certain object is
identical with itself.
α = α → □(α = α)

If α is identical to itself, then, necessarily, α is identical to itself.

If there is one thing in the music that is necessarily necessary, that all events have in common
with all objects, then it is the notion of their existence, of their identity with existence. All
connotative events are intensional and not extensional, yet they exist. And if they exist, it's
because necessarily they exist.
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But still there is legitimate objection to the interpretation. If everything that actually exists is
necessarily existent, then this doesn’t preclude the possibility there might have existed some
other things outside the range of the antecedent that do not exist. In that case, the consequent
would be false; it would not be necessarily the case that everything is F.
This objection to the Barcan Formula explores how there might be objects that have different
properties in various hypothetical possible worlds and not in the actual world. If there exists a
parody of structure in the Ligeti, then it's possible that, in some other world, perhaps in that of
Debussy’s Nocturnes, revoking the classical tradition of sonata form, the re-orientation upon
mystical sirens, there exists a structural innovation that is entirely honest and sincere.
Necessary identity fails to explain the existence of objects which do not exist in the actual world.
The CBF is also problematic as regards existence.
□(x)Fx → (x)□Fx

If necessarily for all x, x is F, then, for all x, x is necessarily F

It could happen that in every world everything that exists in the world is F, but that something in
the actual world fails to be F in some alternative world. Of course that other world will be a world
in which the object does not exist. It is not too difficult to point to something which actually exists
and say it might not have existed. But it doesn’t seem reasonable to point to something which
doesn’t exist and say it might have existed. This means it’s more plausible to suppose that an
accessible world could contain fewer individuals rather than more, which supports the Barcan
Formula above the Converse, which asserts the reverse of what the inclusion requirement
dictates.
Again the objection is rooted in problems associated with metaphysical possibilities. It can be
argued that a model linking de re extensional knowledge and de dicto intensional knowledge
satisfies the Barcan Formula only in the case that its quantifiers range over things that exist in
respective worlds. If it is not the case that the same things exist in every possible world, then the
Barcan Formula is inadequate. The conclusion is that a modelling of intensional language needs
further axioms which support a semantic interpretation able to handle epistemic Rationalism
operating within the context of metaphysical necessity. At the very least, it must demonstrate
metaphysical symmetry in terms of a Possible Worlds Semantics.
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Alternatively it can be argued that this interpretation of the de dicto, and accordingly of
intensional semantics, reveals that matters of rationality and coherence are not metaphysical at
all. The architectural framework for coherent thought about music and about everything else
must be located not in a countenancing of hypothetical assumptions and possible worlds but in
the context of actual scenarios.
Markus’ assertion of equivalence between the BF and CBF, between the de re and the de dicto,
can be substantiated intuitively. But the project of modelling coherent thought requires further
tools. Into the vacant space comes the framework of Two-Dimensional (2D) Semantics, which
seeks to analyse semantic questions with extended tools. As outlined earlier, David Chalmers’
work of recent years has equated coherence and Rationality, the mental capacity to establish
equivalency between intensional characters, with scrutability. Furthermore, he has posited that
A Priori Scrutability depends upon a core set of foundational truths, s, such that for any true
proposition p, it is possible to know that s entails p a priori. To ‘know’ the intension of p at some
scenario w, it is required to consider whether p is scrutable from PQTI for the individual subject.
As discussed previously, Chalmers has associated his work with the Fregean tradition whereby
the sense of an expression is tied to its broad meaning. He has argued that the intensional
component of semantics is characterised by a kind of …
“local descriptivism […] where every use of a name is a priori equivalent to a description,
and speakers in different contexts have different associated descriptions that share only
a referent." (Chalmers 2012, 252)
Most importantly in the current context, he has argued that while Possible Worlds Semantics
has been unable to encompass the epistemic component of intensional meaning, in contrast,
Two Dimensional (2D) Semantics offers a basic structure that is well suited for examining the
Rationalist aspect of intension. Chalmers’ scrutability framework pertains specifically to
epistemics and thus it is able to use the additional parameter made available by 2D Semantics
specifically to distinguish between epistemic scenarios as one domain of modality and
metaphysical possibilities as another.
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20.3

The Identity of an Event Sequence

The music progresses in the recapitulation as in the exposition. The pitch-clusters expand, the
instrumentation enlarges, the motif is dynamic and rapidly develops to take on new forms. And
then, as before, an event is signalled by the percussion. At section OO, again there is a
harmonic shift up a semitone based on augmented fourth shifts (G♭ → D, E♭ → A), and the
resulting scenario is framed by an augmented fourth D, G♯, just as it was at the first inference
event in the exposition. But in this case, the meaning is entirely different; again, this is a parody
of the very notion of recapitulation, of form and structure. How so? The texture of the voices and
the bustling repeated scale passages in the violoncello, marked con sordino, adding to the great
momentum, all of it is the same. Except none of it is. How so? The voices are re-introduced;
that’s what does it. It is the human element, the equivalent of their original introduction at
section H with the busy ascending perfect fifth (D-A) motifs in the violoncellos, the viola
harmonics, but this represented by the altos still singing the F ♯3, G♯3 parody motif, just as at the
Golden Section, now treated instead to the monotone canon of the exposition.

Figure 20.3: The chord at section OO
The pedal bass in the contrabass completes its descent to D♮, a reworking of section H soon
after the first event at section PP. Always there is the de dicto frame, creating reflexivity, the
music listening in upon itself, hearing itself, laughing at its difficulties in understanding itself.
The music is caricature and burlesque; it is beautiful irony. And now, more than ever, its events
requires explanation; it needs a framework to explain the semantic coherence. By page 300, it
needs to know what it is.
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21

Equivalency and A Priori Knowledge

21.1

The Universality of Equivalency

Moving towards section PP, transformed from its seaborne origins in Debussy’s Song of the
Sirens and now become Ligeti’s parody figure set in the alto voices and trumpets, the motif is
subject to increasing pace, just as in the exposition. Concurrently, the cloud is characterised by
greater movement, a frenetic bustle, and then there is the expanding pitch range, the inclusion
of A♮ with the altos' original two pitches of F♯ and G♯ from measure 194. The shift within the
cloud-cluster is barely perceptible to the listener, obscured by the busy figures played con
sordino continuing in the violoncellos shown in figure 21.1a, but then the entire mass of
interacting particles ascends further to B♭, and finally reaches B♮ as a new zenith of celestial
culmination at section QQ, at the second beat of measure 203, also shown in figure 21.1a.

Figure 21.1a: At section QQ, the cellos resolve to a new harmonic domain
Even as the cluster expands within, so there are further pitch shifts in the vantage point from
which the listening observer regards what is happening from the outside. There is a high B ♭
harmonic in the viola, with microtones sounding immediately above and below, joined then by
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the piccolos, even while the pedal bass, played by the contrabass, and then also by the
contrabassoon, drops to C♯. There is a sense of shifting perspectives on the ongoing movement
to be heard within the music. The clocks and clouds are shifting, but so is the frame of reference
from which the listener perceives them. The entire structure is a dynamic inconstancy, yet
always it remains coherent. Any perspective is relative to contingent perception, yet it retains
universality all the same. The experience of listening from the outside is one of a posteriori
knowledge, but the cognitive interpretation achieves its coherency from the (armless) chairs set
out for the audience; it is a priori knowledge.
A formal system for establishing this coherency still needs formulating. In a previous chapter it
was noted that, while the higher-order logic encompassed by the axioms of a modal system S4
is transitive and reflexive, it is not symmetrical. It is not sufficient to establish equivalency
between exposition and recapitulation, even between existence and a lack of non-existence. It
cannot assert valid wff whereby the assertion of an interaction of clocks of clouds is a valid wff
subject to coherent rationalisation. It is possible for the observer in world w₁ to see a world w3,
but the observer in world w3 cannot see w₁ synchronously.
If there is one thing above all else required to substantiate coherency and avoid the descent into
coherency and explosion, then it’s the necessity that modality is extended to achieve full
equivalency. One more shift in the frame of reference is required, the addition of an extra axiom
able to make the equivalency both symmetrical and Euclidean.
System S5 retains the axioms used by System T:
(K)

□(α → β) → (□α → □β)

(T)

□α → α

It then adds axiom E:
(E)

◊α → □◊α

(Euclidean)

Alternatively it retains axiom 4 from System S4 and adds axiom B:
(4)

□α → □□α
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(B)

α → □◊α

(Symmetrical)

In either case, System 5 establishes a relation of equivalence. In the first approach, it does so
by way of a Euclidean relation, so called because it represents the first axiom of Euclid's
Elements, written in Egypt in 300 BC even before Chrysippus developed the first formal logic
system across the sea in Athens. Euclid’s axiom states that variables equal to the same are
accordingly equal to each other. If world w1 has a relation of equivalence to adjacent w2, and w1
is similarly equivalent to w3 by transitivity, then w2 is equivalent to w3, and vice versa.
w₁↺
w₃↺

↺w₂

Figure 21.1b: A frame that is reflexive and transitive and symmetrical
For example, the expression ‘has the same pitch as’ is an equivalency relation defined of a
particular set of music pitches which separates them all into a range of self-contained
equivalence sets. For each pitch that any music note has, there will be an equivalence set of all
and only those notes that have that same pitch. Within each equivalence set every note will
have the respective relations, but in no cases will there be a relation to others in alternative
equivalence sets. In terms of a Possible Worlds Semantics interpretation, every world will be
able to identify its own equivalence sets but no other equivalence sets. And from the outside,
listening in, the frame as a whole will be considered as a collection of separate frames where
every world can identify every equivalent world. It is a universal relation applicable to all
contexts.
Furthermore, System S5 avoids the seemingly pointless iteration of qualifiers associated with
S4. It states that if α is possibly, necessarily, possibly the case, or some other long iteration,
then it is sufficient to state that α is possibly the case. Accordingly, the S5 equivalency laws
encompass all of the following:
◊ ≡ □◊
□ ≡ ◊□
◊ ≡ ◊◊
□ ≡ □□
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That is to say, in any pair of adjacent operators, the first of these can always be omitted, and
this can be repeated until only a single operator remains.
System S5 also has the advantage of innate modal quantification. Its equivalency means that it
is able to take the assertions made by Markus and others and assert that □α is the case at world
w when α is true in all possible worlds, quantified as ∀α. Accordingly, given that ¬□¬ is
equivalent to ◊, ◊α is the case in at least one or some of these possible worlds, quantified as ∃α.
Most importantly, system S5 provides a system of axioms sufficient for linking worlds in terms of
intensional equivalencies such as ‘is synonymous with’. If ‘the music is synonymous with clocks
and clouds’ is a wff, and also ‘the music is synonymous with parody’ is a wff, then ‘the clocks
and clouds are synonymous with parody’ is also a wff. Given the establishment of validity, if
such an application of equivalency is possibly true, then it’s always possibly true, and the
reverse.
The axioms of the system entail that modal operators can be applied to wff in the standard
ways, as shown in the examples below.
□(p → q)

It is always the case (in all possible worlds) that human involvement
entails that the clocks and clouds are made farcical.

◊(p → q)

It is sometimes the case (in some possible worlds) that human
involvement entails that the clocks and clouds are made farcical.

¬◊(p → q)

It is not possible that human involvement entails that the clocks and
clouds are made farcical.

¬□(p → q)

It is not always the case that human involvement entails that the clocks
and clouds are made farcical.

Generally, system S5 has been taken to be the best method for formulating the modality of
expressions. Writing more than a decade after Ligeti’s Clocks and Clouds, David Lewis
reaffirmed the application of S5 to epistemic rationality when he wrote,
"Whatever is true throughout the epistemically or doxastically accessible worlds is
epistemically or doxastically necessary; which is to say he knows it or believes it,
perhaps explicitly or perhaps only implicitly." (Lewis 1986, 27)
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21.2

Modality of Epistemics

However there are limitations. The logic system S5 does not work for all forms of modal
reasoning. Equivalency in theory doesn't amount to equivalency in practise, in the context of
natural language expressions, not without further attention. As indicated earlier, deontic logic
treats truth conditions of modal expressions in a very different way. Given that deontic logic
involves intensional language, this is important. The same is the case for music. The
equivalence of pitches is straightforward, but the equivalence of motif forms, between that
comprising a 2-note figure and those of different configurations, is less straightforward. The
assertion of equivalency requires a formal axiomatic structure to support the model-theoretic
framework, but it is not sufficient to rely upon axions alone for its application. Any system of
axioms and theorems able to provide a framework for coherence and rationalism must also
have a powerful semantics able to interpret the axiomatic framework.
Chalmers’ epistemic approach to 2D Semantics, grounded in the framework of scrutability,
couples the model-theoretic framework with an interpretation intended to address the different
parameters of meaning associated with an expression that have been identified in this paper. It
uses the criteria associated with standard semantics and theories of Semantic Rationalism and
builds upon them. Specifically it uses an additional component, which Chalmers calls the
primary intension, the 1-dimension, to encompass a broad range of indexical scenarios. Alone,
2D Semantics does not meet all of the requirements of associable with the Semantic
Rationalism project. To do this, it has to enable a mechanism for interpreting the 2D framework
that meets the particular requirements of rationalism whereby, for any S, S is a priori iff its
epistemic intension is necessary.
Chalmers wrote,
“2D Semantics introduce an additional layer of intensions, a semantic value more
strongly connected to apriority and to cognitive significance than are the more familiar
modal notions of Possible Worlds Semantics. However the applicability of models was
limited only to indexicals, or descriptive names. It does not apply to a broader range of
expressions.” (Chalmers 2006)
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Chalmers’ Epistemic 2D Semantics (E2D) doesn’t stray from the overall goals of Semantic
Rationalism, but it seeks to encompass this broader range of expression by distinguishing three
different components of meaning:
Firstly it posits, as this paper has also posited, that meaning is established by a priori deduction.
This is the core tenet of Rationalism. In making a judgment about how to interpret an
expression, or a musical passage, the listener deduces the meaning in terms of the context,
based upon what they already know. This entails that terms with equivalent extensions, that
refer to the same object in that context, can be linked in terms of a priori equivalence. Two
expressions have the same meaning if it's possible to establish that they identify the same
object in that context by way of a priori reflection. The deduction is made irrespective of further
external factors. If there are further factors involved, then these are combined into the context
before the deduction is made. If these are uncertainties or heuristic probabilities involved, these
too are encompassed in the context. Based upon what is perceived and what is already known,
the listener judges by way of a priori deduction that the voices’ imitation of the clock figure gives
the music a sense of irony and a quality of parody.
Secondly, meaning is linked with modality and the truth-conditional status of possibility,
including counterfactual or possibility, including counterfactual or hypothetical possibility. The
intensional semantic of an expression is represented by a modal profile, a domain of
possibilities, which can be modelled in terms of possible worlds whereby connotative intensions
can be assigned to their associated extensions or properties. For instance, if the terms
'introductory motif' and 'main clock-figure' have different connotative intensions, but each maps
to the same extension, then the intensional equivalency is the case in all possible worlds. The
listener apprehends modal properties of the intension and deduces that there may be other
perspectives and other worlds where the judgment of parody is not applicable.
For the third and most important component, Chalmers argued that meaning is contextual when
the deduction, the a priori reflection of the first component, is linked with the modality of the
second component. The deduction made by the first reveals the domain of possibilities
contained within the second. In most cases, the deduction does not encompass the
metaphysical conceivability of infinite possibilities, but is made upon a fixed and stabilised
understanding of context. It is fixed in terms of metaphysical necessity, fixed for the respective
moment at least. The listener determines the validity of the current scenario whereby, given the
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actual circumstances, and discounting alternative truth-conditions associable with hypothetical
possibilities, the judgment of parody is legitimate.
This third component above represents the key characteristics of Chalmer’s approach. It asserts
that conceptual competence enables the subject to know a priori the applicability criteria
associated with any assertion in relation to the scenario taken as actual. This provides a
mechanism whereby Rationalism can link metaphysics to knowledge; that which is
metaphysically necessary is revealed by that which is knowable a priori.
These three components together can be represented as a triangle of relations, as shown in
figure 21.2. The structure matches Carnap’s distinguishing of intensional and extensional
elements, but in this case the semantic of an expression has two intensional components, on
the left the primary intension subject to deduction linking it to an extension, and on the right the
modality linking secondary intension subject to modal properties to counterfactual possibility.
However, in contrast to the model shown originally in figure 10.5, these components are linked
across the base of the triangle, between the two components of the intension; it is this extra link
that enables semantic access to the domain of indexical or scenario circumstances. It is the 2D
intension that enables the deduction to be made in terms of a particular context, in terms of
metaphysical necessity.

Figure 21.2: The thoroughgoing triangle of constitutive relations
linking extensional semantics with deduced and modal intensions
2D Semantics does not claim to capture all the components of meaning, but by establishing this
thoroughgoing triangle of cognitive relations that links it with the rationalist tenet of the a priori,
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and the modal aspect of both metaphor and epistemics, it aims to encompass a wider scope.
Chalmers argued it encompasses the principles of semantic pluralism, whereby expressions
can have different semantic values in different scenarios. Most crucially, it enables a
mechanism whereby the context of an expression can be oriented upon either the primary
epistemic or the secondary metaphysical intension.
It enables a link to be made between the axiomatic framework of higher-order logic, and in
particular of S5 equivalency, and the dynamics of meaning. It enables a re-appraisal of
counterfactual or subjunctive intensions, the modal profile of the extension, mapping
metaphysical possible worlds to truth values. While Possible Worlds Semantics views
intensional meaning as exclusively metaphysical, the scrutability framework allows a
reconnection of intension to epistemology by way of defining intensions over epistemically
possible scenarios. It enables the role of Fregean sense to be played by primary intensions.
21.3

Objections to Universality

It is worthwhile noting that the thoroughgoing triangle shown in figure 21.3 is also a design of
Euclidian relations. It is an assertion that objects and properties equivalent to a shared entity are
also equal to one another, such that, in terms of predicate logic: (aRb ∧ aRc) → bRc.
a
b

c

Figure 21.3: A Euclidean inference relation showing antecedents
with a block arrowhead and the consequence as a lined-arrowhead
Euclid’s axiom was intended for the system of mathematics, and care should be taken in its
application to intensional objects. For instance, if the relationship is an aesthetic one and is
expressed as ‘is more beautiful than’, then the relation of flowers to mud, and flowers to dirt,
may not imply a relation of mud to dirt. However the axiom applied to the theorems of S5 means
that the possibility that mud is more beautiful than dirt itself becomes a necessary truth. In the
case of E2D, the necessity of the possibility is fixed by the scenario. In a given circumstance, it
follows that mud is definitively more beautiful than dirt, or in another circumstance vice versa.
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The transitivity in this case is dependent upon the subjectivity of terms. The representation of an
intension is generalized away from being a universal function determining the inference from
states to objects. Instead it is a more restricted function; it handles only scenario dependenttruths. It is perfectly reasonable to talk about non-existent objects, such as alternative beauty
hierarchies, but not in the context of the actual world and truth-conditions deduced within that
context. Actuality is then the defining criteria for truth conditions in E2D semantics.
There are other reasons for taking due precaution. For instance, it is counterintuitive to argue, in
a given scenario with a pitch-interval p, which necessarily has the property of being F 1, an
augmented fourth, and necessarily has the property of being F 2, a dissonance, that it will always
be the case that an augmented fourth entails being a dissonance, and vice versa. The
conditional fails in the case there is a simultaneous consideration of Ligeti and Bach, given the
scenario involves two worlds. In Bach-world w1, interval p is both an augmented fourth and a
dissonance; there is an identity of F1 and F2. However this must be contingent given that in
Ligeti-world w2 p is not both F1 and F2. The apportionment of epistemic necessity is thus more
complex than any straightforward example might suggest.
The solution must lie in some definitive assignment of the properties associated with the
intensional object that is intended, and the association of necessity with these specific
properties. The assignment creates its equivalence sets, and contributes to an identity system
that is contingent on the assignment of properties.
□(x)Fx → (x)□Fx

If necessarily some p is F1, then some p is always F2

This brings the argument back to the importance of the establishment of quantification by way of
the Barcan Formula (BF). This enables the establishment of the equivalence sets and then their
application. But even then there are problems. In certain situations it may be possible to
definitively assign one property and yet not another. For instance, a cadence may be defined as
an antecedent progression having the property of a consequent that is either resolution of
irresolution. It may also be defined as having a particular outcome, for instance a perfect or
plagal cadence in the case of a resolution, or an interrupted cadence in the case of an
irresolution. It is necessary that some outcome will occur, but there is no particular outcome
bound to occur.
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In this case, the expression can be quantified by treating the expression as an intensional object
with different results. If the intension is conceived as a necessary truth, whereby the progression
will strictly result in a consequence, then there will always be a resolution, and the outcome of
the resolution will always be the form of cadence that is the outcome.
In the case of the equivalency between an augmented fourth and dissonance or consonance, it
can be said there is a necessary link between the property of being an augmented fourth and
the property of having some intensional connotation that is either a dissonance or consonance.
This approach allows for a semantic where individual variables range over all intensional
objects.
21.4

Conceivability

It is worth taking stock before progressing further. This paper has examined how the principles
of Semantic Rationalism based on a priori deductions must establish a framework able to
represent epistemic possibilities pertaining to actualism. It has shown how the 2D Semantics
framework enables a mechanism starting with an epistemic claim of what can be known or
conceived, continuing with a modal claim about this knowledge, and then linking the two by
making a further metaphysical claim about the possibility or necessity of the epistemic claim.
The paper has outlined how the supposition of contextual considerations and of the credibility of
options therein is able to access the epistemic domain of meta-group conceivability by way of
creative imagination, and thus to enable the assessment of counterfactuals. Heuristics have a
place in this, despite their fallibility. They can support suppositions in enabling the investigation
of possibility and necessity, and of permissibility and obligation by way of thought experiments.
However the framework as developed thus far for establishing the credibility of contextual
options by way of deduced reasoning is still inadequate. This paper has outlined how the 2D
framework alone constrains the principle of Rationalism by way of the assertion that a particular
token sentence is a priori deductive only in the case it has a necessary primary intension.
Standard interpretations of 2D Semantics typically fail when extensions are assigned to worlds
with an indexical status, including those assigned as actual. Without any epistemic restraint,
these standard interpretations must inevitably be contextualist; they are ‘imprisoned’ by their
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context and cannot establish whether an expression seeks to refer to an extension in that
context or some counterfactual world. If a particular referent cannot be identified, then the
primary intension exists as undefined; it is not even an empty extension. This contextualism
then acts to undermine the Rationalist principles that were supposed to underpin 2D semantics
in the first place.
For instance, a proposition 'music exists' has a necessary primary intension, assigning every
context as valid, given that music exists in all possible worlds. However the sentence is not
knowable a priori; it is dependent upon observed experience. It's possible to conceive of a world
without people and thus without music, even if such a conception is counterfactual and not a
part of the actual state of the world. Thus the contextualist primary intension would be defined
only in the context of possible worlds that existed with people in them, and accordingly it would
not support a priori knowledge or metaphysical necessity.
Frank Jackson and David Chalmers (2001) have postulated a specifically epistemic rendition of
the 2D framework. This is the core purpose of the baseline of the 2D triangle, linking the a priori
reduction with the metaphysical realm of possibility. This link requires that any proposition is
fixed as regards the individual subject, and the place and time. Accordingly, it postulates how
the world is for every a priori experience; if it is true for a particular subject at a particular time,
then it cannot be false.
In summary, Epistemic 2D (E2D) Semantics asserts that any expression has:
1. A primary intension, which is a function from scenarios to extensions; there is
transparent epistemic access to basic truths pertaining to ways the world could be.
2. A secondary intension, which is a function from possible worlds to extensions, mapping
the extension in counterfactual worlds; there is cognitive competence of how language
relates to any epistemic scenario.
3. A two-dimensional intension, which is a function from ordered pairs of [scenario,
possible world] to extensions; the metaphysical modality is revealed by a priori
epistemics.
A clear distinction is thus made between the two components of intension. A proposition p is a
priori (i.e. epistemically necessary) iff its primary intension is true in all actual scenarios, and it is
metaphysically necessary iff its secondary intension is true in all possible worlds.
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Chalmers posited that the two components of intension do not always infer the other. In the
case of a posteriori necessity, where the secondary intension is true in all worlds, still the
primary intension may be false in some scenarios. The equivalency of the main clock motif and
the parody figure was not an epistemic truth prior to the recapitulation. In another example, the
equivalence of clocks and clouds is metaphysically necessary, true in all possible worlds
accessible to the actual world, but it may be epistemically false according to some scenarios.
Chalmers also argued that the first two points above represent the commitment of the project to
the broad form of semantic reductionism associated with a PQTI base, as outlined in chapter
19. Expressions are reducible to (or scrutable from) core truths when viewing scenarios as
representing the actual, and viewing possible worlds as representing the counterfactual. The
framework interprets higher-order logic with a semantics that re-affirms the principles of
Rationalism outlined by Spinoza, and that were of such importance to the Weimar tradition.
Chalmers adds how this approach is ubiquitous.
"Even Frege’s theory of sense and reference might qualify as a sort of two-dimensional
approach." (Chalmers 2006)
Thereafter the third step ensures that epistemics reveals metaphysical possibility. Putting them
all together, as previously indicated, the project asserts a relationship between the cognitive
grasp of meaning, a priori reflection, and metaphysical possibility.
Several other interesting features arise out of the framework. The 2D intension at the base of
the triangle in figure 21.2 not only reveals the value of the primary intension set in an actual
scenario. It also involves indications of what is feasible. The framework shows how ideal a priori
conceivability reveals the broad range of that which is metaphysically possible. Semantic
knowledge enables cognitive access to all conceivable scenarios; for instance, it is able to
determine the necessity of an expression in cases that it is never not the case.
Chalmers argued that this aspect of the framework also supports the generated notion of modal
rationalism; it reveals the mechanism whereby idealised a priori conceivability provides
epistemic access to metaphorical possibility. The vantage point of the audience at the Alte
Oper, listening in upon Clocks and Clouds from the outside and located simultaneously on the
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inside, are also to use their imagination and creativity to conceive fantastical worlds, including
those possibly necessary given it is not true they are impossible. If worlds are encompassed by
normative concepts, then these conceivable truths are genuine possibilities, rather than
illusional.
Chalmers thus addressed the problem of representing non-actual possible worlds in the E2D
Semantics framework by way of epistemic possibility, pertaining to what might be considered
possible after ideal rational reflection, pertaining to what is genuinely conceivable. It defines a
priori coherence as pertaining to claims that could be true for all that can be ascertained using a
priori idealised reasoning. This means that a priori coherence assigns the primary epistemic
intension only to possible worlds which are defined by an individual’s expression.
The implication of this approach to Semantic Rationalism, as already intimated in this paper, is
that the notion of reality, or of world actualism, is replaced by a notion of epistemic scenarios.
These are defined by their epistemic role and by the way the actual world can be
conceptualized heuristically, and consequently that cannot be ruled out by a priori reasoning
alone. These scenarios are knowledge-based rather than metaphysical, rather than worldbased. The primary intension is epistemic and outlines relations of a priori coherence between
the possible scenarios associated with knowledge and non-epistemic intensions pertaining to
sets, kinds, properties, and so forth.
Accordingly, Chalmers posited that the procedure for assigning a primary intension to an
expression involves a relation of a priori coherence between possible scenarios and sentences.
Accordingly, assuming that world W is the case, if expression S is not incoherent in W, then S is
possibly true.
The writer of this paper will conclude this chapter with an assertion that the most radical aspect
of the approach is the claim that an epistemic scenario w1 represents the actual while still being
able to assign an extension to an entire scenario in terms of a priori conceivability. The
expression 'music exists’ thus has a contingent epistemic primary intension given that there are
possible scenarios consistent a priori with the expression either being the case or otherwise.
Modal notions and their structures notions are able to ensure relations among semantic
contents that are a priori consistent. Accordingly, it is meta-group conceivable at the very least.
305

Of Clocks and Clouds, Of Coherence and Conceivability: Part 5

A counter-argument to this claim suggests that, given logic can lead to paradox, then it is
reasonable to contend that there may be some possible world that is logically possible but that
is not metaphysically possible. A semantic framework might deduce it as true in spite of its
impossibility, yet the inference of logic to metaphysics cannot by itself rule out a false
antecedent. The objection is questioning whether the domain of metaphysically possible worlds
is a mereologically proper subset of the domain of logically possible worlds. It is asserting that
the truth of a modality-based Rationalism depends on whether every logically possible world is
also metaphysically possible.
Chalmers conceded the point but argued that given at least some of these logical possible
worlds represent genuine metaphysical possibilities, then it follows that they must all have the
possibility to do so by way of their modal status. He points out that, furthermore, any
differentiation between metaphysical and logical possibilities in this manner would potentially
create a endless chain of modalities. Accordingly, only a single domain is admissible,
encompassing both logical and metaphysical possibility, whereby any a priori coherent
hypothesis represents a genuine metaphysical possibility. (Chalmers 1996, 136-8)
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22

From Speculation to Knowledge

22.1

Apex

There is a great apex of movement at section QQ, a recapitulated equivalent of the minor third
figure at section Q. The two-pitch motif in the voices, the altos joined now by the mezzosopranos, has shifted away from G♯/A♯, dropping the accidentals, now become a three-note
motif of G♮/A♮/B♮ representing a further augmented fourth switch, as in the central sequence, the
contrabass pedal C♯ inviting the G♮, and the bustling F♮ in the bassoons and violoncello inviting
the B♮. Still there is the framing vantage point, the pedal bass below and a cluster of viola
harmonics above, using microtones to make the pitches indistinguishable, the extension more
opaque than the corresponding intension. The audience listens on from the perspective of, well,
in some scenario, it is some kind of high-pitch whistle without pitch.
But from section RR there is a loss of momentum. The pace of the motif steadily decreases in
the voices, the sopranos joining with a monotone canon on a figure of repeated C ♮s.
Simultaneously the external frame disappears, both the high electronic harmonics and the low
pedal. The reflective self-awareness is stripped away; the luminosity of knowledge is fading. It is
the case that the scenario which is the performance is ending. And outside, it is the case, de re,
that it is a cold and dark winter’s night.
But there must be significance in this loss of perspective, this sudden objectification within the
music. Something remains, a central pitch-cluster, a solitary cloud, gradually losing all sense of
kinetic energy and gradually dissipating. The momentum fades until all of the instruments
remain only with sustained pitches. The pace of the parody motif in the voices slows until all
vocalists also settle on a single sustained note, each differentiated from the others only in terms
of pitch frequency.
The clouds dissipate, the audience leaves, for the pause at least, but there is something
that remains at the end of all of these things. If there is a priori reduction to coherency,
then ultimately the last word is reserved for …..
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The intermission! Indeed, it’s conceivable that, during the concert interval, the writer of
this paper might have met friends in the bar and said to them, glass of wine in hand, „Die
Musik macht sich über sich selbst lustig. The music is making fun of itself.”
“Are you joking?” There was a sceptical frown. “Too much wine!” More disbelief, a
friendly intimation of incoherence.
Again, insistent, “The end section, in the voices, it’s all parody.”
More incredulous glowering.
Even if nobody else heard it, the indexical location would determine how the music would
most likely laugh at the suggestion that the foundational justification might be some kind
of concrete object, some physical base of fact, or even some phenomenal truth. If PQTI
is encompassing Rationalist necessity, and accordingly the conceivability of infinity, then
fine, have another glass of wine.
No doubt, the music would also laugh at a reduction that is perfect mereology. Yes, this
is reduction to a core, which creates coherency, but there is always the interaction of the
clocks and clouds, and …
22.2

From Ambiguity to Universalism

Semantic externalists have always argued in concert hall bars and elsewhere that language is
both vague and ambiguous; it does not always determine the precise nature and modal profile
of the objects or kinds or properties associated with linguistic expressions. Evolution has
ensured its adaptability, they say. Linguistic conventions don’t always fix the extension by
specifying or otherwise determining the nature of the reference. Indexicals are a good example.
It is possible to understand use of the term ‘here’ without recognising that it refers to a particular
location in all possible worlds. This ambiguity is the result of the semantic rule for ‘here’ fixing
the reference via a contingent property of the particular location that is picked out.
This paper is winding down too, like the music, like the metronomes before, but it is worth
summarising the main points, and also noting again the work of Jackson and Chalmers as
regards the refutation of semantic externalism and the exploration of this internalist project as it
applies to heuristic concepts. Jackson has sought to explain empirical facts about language use,
while Chalmers has continued to pursue the Rationalist project of Carnap, Frege and the
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Weimar tradition by way of a strategy focussed on explaining structural relations between
meaning and its links to a priori deductivity, and in turn with the intensional link to metaphysical
possibility. This explains why his work that has been considered in more detail in this paper.
The previous chapter explored the notion of an epistemic scenario being assigned a domain of
worlds that are conceivable within and thus metaphysically possible relative to that scenario.
Assuming necessity and scrutability are a priori, every scenario will be associated with its
respective domain of worlds distributed around a central space for that scenario. The listener
heard the clocks parodying themselves and was aware of the coherence and rationalism of this
judgment even while intuitively aware of a domain of conceivable worlds where others may not
have heard this same semantic content. No doubt Chalmers was thinking of ‘music as satire’ as
assertion S when he wrote,
"the primary intension of a sentence S is true at a scenario w iff the hypothesis that w is
actual should lead us to rationally endorse S." (Chalmers 2006)
As indicated previously, Chalmers posited that an Epistemic 2D Semantics (E2D) framework
can be used to model the addition of a connotative intension to the semantic content, which in
turn enables an examination of indexicals whether subject, location, or temporal-based. If Ligeti
says 'I am a satirist', then, for Ligeti, the ‘I’ is the case in every possible world. However, if the
sentence is repeated by Popper, who is mostly deadly serious and not at all a satirist, other than
in matters of goat-cheese perhaps, then it becomes false. Chalmer’s framework models how the
primary intension encompasses indexical expressions behaving in a different manner compared
to that associated with definite descriptions, compared to a situation where the sentence subject
had, for instance, used the expression ‘Ligeti’. In this case, an actual world is determined as that
applying to a particular individual, whereby its application to other individuals is conceivable but
not necessarily actual.
This paper has sought to demonstrate how a single-dimension framework such as Possible
Worlds Semantics is only able to outline content, coupled with the modal profile of that content,
while, in contrast, Epistemic 2D Semantics adds a second-level parameter, which is the
connotative character of the expression. It reveals how the content varies in context. The proper
noun ‘Ligeti’ doesn't vary in terms of 2D expressions, because it always designates the same
referent, but the indexicals 'I' or ‘here’ or ‘now’ or ‘actual’ do. Accordingly, the coherence of an
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expression or a proposition is able to establish the a priori analyticity of a deduction in the
context of the indexed domain, which is the perceived actual scenario.
In more formal terms, it can be said that the character of an expression is defined as a function
that assigns possible contexts to contents, while, as before, the content is defined as a function
assigning possible worlds to extensions. It is a two-level procedure. If Ligeti says, ‘My music is
sometimes cloudy’, then the expression ‘my music’ is a character function that takes as input
the context and assigns an output ‘is sometimes cloudy’ that in turn acts as a function from
possible worlds to extensions; there are some worlds where it is cloudy and others where it is
not. This is a two-dimensional intension given there are two distinct aspects of possibility: 1) as
a context of use, and 2) as a circumstance of evaluation.
Accordingly, this paper has shown how Epistemic 2D Semantics is able to identify how implicit
understandings of expressions are structured by way of considering possible situations in two
different manners: 1) in terms of a scenario that is characterised by an actual environment, or 2)
in terms of possible worlds representing mere counterfactual circumstances.
Most importantly, the indexical placement of circumstances of evaluation determine some
aspects of modality other than matters of counterfactuality identified by Possible Worlds
Semantics. If an individual subject knows that music pitch is defined as sound frequency, then it
will maintain this definition in all other conceivable worlds. It will believe that, given music pitch
is defined as sound frequency, then it is necessarily sound frequency. Only if a change of
meaning is countenanced and the definition altered, will it will be impossible to consider music
pitch as anything other than sound frequency. However, if the subject is in another referencefixing indexical world and knows that music pitch is not to be considered sound frequency at all,
but is actually light frequency, then it will be essentially light frequency in the actual world and,
accordingly, all other conceivable circumstances too. Unless a change of meaning is
countenanced and the definition altered, then it will be impossible to consider music pitch as
anything other than light frequency.
The same applies to the ‘music as parody’ example. Assuming there is no change of definitional
meaning, and no further empirical content able to change the scenario, the writer of this paper
who is the indexical centre of the associated propositions has determined the qualitative
expression of the music semantics in terms of deductive Rationalism, not perception, and
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accordingly cognises the music as essentially satirist. It is not a contingent possibility. Like the
music at the end, the luminosity of reflective self-awareness is stripped away; it is simply the
case.
Chalmers would say that the conceptual analyses produced by this method will count as a priori,
according to the Epistemic 2D Semantics framework, because they are universal knowledge
even if known independently of any knowledge of what the actual world is like. The indexical
location of the expression is setting the epistemic modality of intensional semantic irrespective
of the metaphysical modality. The scenario generates conceivability, but this is not akin to
counterfactual possibility. It is epistemic, not metaphysical.
Extending these ideas further, Chalmers has shown how the Epistemic 2D framework is
particularly useful for analysing proper names and natural kind terms in a single structure,
because it is able to differentiate between possible cases as factual (actual) and counterfactual
(metaphysical). It would be able to identify whether assertions about the physical processes at
some alternative world counting as the interaction of clocks and clouds depends on either a)
whether the proposed alternative world is a conceivable hypothesis about the environment in
the actual world or b) as a purely counterfactual and hypothetical possibility. Is this an epistemic
debate about definitions of clocks and clouds and knowledge of their interactions, or is this a
metaphysical debate about what clocks and clouds might be ontologically?
If the contexts that are associable with intensional character act to denominate a point of
orientation within a domain of possible worlds, then in this case the musical expression of the
interaction of clocks and clouds as composed by Ligeti could be taken as one world and the
theoretical account of the interaction of clocks and clouds as described by Popper could be
taken as another. Taking either as the indexical point of orientation would specify the
designated agent and time and location encompassed by a particular domain of possible
worlds; the point of orientation would act to pinpoint the particular situation in which the
expression ‘Clouds and Clocks’ is used.
For instance, take the sentence 'Popper argues it is possible that everything that is actually a
clock is always a cloud'. This doesn't refer to a possible world w in which all clocks in the world
1

are also clouds, because then Popper would be suggesting that there are other worlds, w , w ,
2

…, in which everything or at least some things that are actually a clock are not a cloud.
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Figure 22.2a: World w1, one world among many, comprises clocks as part of clouds
The sentence is specifically referring to clouds in the actual world and not a hypothetical or
counterfactual world. However, neither does the sentence refer to some possible instances of
clouds w where there are possible worlds, w , w , …, associated with these instances that are
1

2

3

clocks.

Figure 22.2b: Context w1, one context among many, comprises clocks as part of clouds
Instead, 2D semantics enables designating one particular world as the actual world, A, whereby
the epistemic definitions are set; they are a priori, and the domain of possibility pertains to the
parthood relation, or some other mereological or interaction relation, between the clocks and
clouds.
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Figure 22.2c: Context A, the actual world, comprises clocks as part of clouds
Designating an actual world comprising clocks as part of clouds can be expressed formally as
follows.
♢∀α(ACloud(α) → Clock(α))

It is possibly the case that, for all physical phenomena α,

if α is actually (i.e. indexically located as) metaphysically a cloud in
a designated world, then α is also metaphysically a clock in that
same actual world.10
This approach reveals two distinct notions of metaphysical necessity involved in modal terms,
which can be represented respectively as universal and contextual necessity.
☐

universal a posteriori necessity

A

contextual ‘actually the case’ a priori analyticity

1-dimensional Possible Worlds Semantics uses a framework that is restricted to representing
modality in terms of the former, but Epistemic 2D Semantics reveals the distinctive nature of the
two notions.
The axiomatic assertion of (AS → S), which is an adapted version of axiom T, is justified by the
semantic rules governing the indexical expression ‘Actually’, whereby S is the case at the
designated world no matter which world is designated as actual. But when S is an ordinary

The relation could also be expressed as proper parthood, but in this case it is the context that is
important, rather than the specific relationship between clocks and clouds.
10
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empirical truth, known a posteriori, then the complex claim is not necessary in the sense of ‘☐’.
In this case the operator encompasses counterfactual truth, and so there will be some worlds in
the model where S is false while AS is true. In such cases, the complex sentence will be the
case, or as Kant would have put it, synthetic a priori knowledge.
“Actually, I think the intermission is almost over.”
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23

Epistemic Conditionality

In hindsight, the music shifted its position one more time, arguing against any notion of
determined truth, not in the context of Clocks and Clouds. And thus Foundationalism and
Coherentism are to be made compatible with the notion of the justification of knowledge
by way of an infinite regress. The foundation is not the end-point of a chain in need of no
reducible justification. The coherence is not justification by way of stability within some
self-sustaining circularity. Even for the idealised knower, both are subject to fallibilism.
The foundation PQTI is itself changeable and infinite.
All propositional assertions, inclusive of the primary intension that captures an expression's
epistemic profile, are subject to epistemic conditionality. Only in the case the actual world is
given in a particular holistic scenario, only then is the music a parody.
It is the primary intension, able to capture the difference between metaphysical rigidity
associable with secondary intensions and cases of episodic rigidity, that best reveals this
conditionality. Speaker utterances are made in a tentative manner, as suggestions or proposals.
Taking his cue from Carnap, Chalmers argued that it is the primary intension that enables a
truth-conditional function from scenario to truth-value, but always the intensional validity is
provisional upon correspondence to a conceived actuality.
The clouds and clocks interact not only in terms of physical processes but also in terms of
epistemic conditionality. The de re and de dicto infer one another by way of their interactions,
yet they are not the same thing. They do not share a modal identity. This intuitive reading is
supported by the conceptual analysis. The clocks listen for metaphysical counterfactuals and
the clouds for epistemic scenarios, and whenever an expression such as α ↔ β, or such as
‘everything is a cloud iff it is a clock’ is not a priori, then there will be different epistemic
intensions conditional upon any one metaphysical context.
Chalmers wrote,
"In general, two expressions (in contexts) have the same intension if and only if they are
a priori equivalent. So intensions serve as Fregean semantic values at least in that these
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semantic values in effect individuals expressions by their epistemological role and by a
sort of epistemological equivalence." (Chalmers 2012, 246)
So, in this case, ‘the wine’ and ‘the parody’ are conditional equivalences!
To emphasise again, the clouds and the clocks are never token objects; in epistemic terms they
are set designations based on conditionality; thus the extensional attributes are weak. A glass of
wine is a state of being as well as a physical entity or a functional beverage. These are
connotative intensions that can be associated with either epistemic or metaphysical possibilities.
The two domains of modality can easily be distinguished in that empirical evidence is required
for the secondary intension, as argued by Kripke and other Possible World theorists, while the
epistemics of the primary intension do not require further observation. They are conditional,
dependent upon an understanding of the meaning of the terms in different contexts and the
application of the current scenario to this range of contexts. And it is this application that is at
the core of knowledge coherence.
To affirm this, Chalmers asserted that A Priori Scrutability necessarily assesses scenarios in
terms of conditionality. Coherence does not consider that clouds and clocks interact but that if
there are clocks and clouds of a certain kind in the world, then they interact. All epistemics
associated with some proposition p at scenario w considers w as actual, but with a restrictive
status. Its heuristic assertions derived of A Priori Scrutability are provisional. Its scenarios
present propositions in a context that asks: conditional on the hypothesis that w is actual, should
p be accepted as true? It asks: conditional on the hypothesis at some alternative world that
music pitch is light frequency, should it be accepted that music pitch is not sound frequency? If
so, then the primary intension of ‘music pitch is sound frequency’ is false at this scenario.
Chalmers and Jackson wrote,
"explicit analyses are themselves dependent on a priori intuitions concerning specific
cases, or equivalently, on a priori intuitions about certain conditionals." (Chalmers &
Jackson 2001)
In contrast, if evaluating the secondary intension w, then w is counterfactual.
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If music pitches of the alternative world are light frequency, then at the actual world music
pitches are sound frequency given that the alternative world is merely hypothetical, it is a
subjunctive conditional.
Looking back into another world, it’s perfectly conceivable that, at section UU, all that remains of
the clouds and clocks is a cluster with no movement other than the phonetic changes of the
voices. The pitch range of the cluster is limited, from E♮3 to C♮4, including micro-tones, while the
strings sound a reduced harmonic pedal as if a memory of the parody motif pitches (F ♯, G♯, A♮,
B♮) and its expository frame (C♮-G♮), as shown in figure 24. This remnant of the clouds, and the
clocks within, continues for a short period after the rest of the ensemble have faded away. But
then there is silence, the void of the final fade.

Figure 23: The harmonic realm of the conclusion
The music fades into nothing, and the audience stirs into applause.
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24

Afterword: Le Grande Macabre

24.1

Alienation from the Ideal

In 1974, after Ligeti had completed the score of Clocks and Clouds, he chose to write another
work for voices, an opera, something that could give full vent to many of the ideas that had been
on his mind over the years and that had come to maturity after his reading of Popper.
Le Grande Macabre was the result. It uses a libretto prepared by the composer working in
collaboration with the director of the Stockholm puppet theatre, Michael Meschke, and based on
a play written prior to the Second World War by Michel De Ghelderode, La balade du grand
macabre. The music was composed over the course of a four-year period and first performed in
1978 at the Royal Swedish Opera in Stockholm, conducted by Elgar Howarth. A revised version
was prepared in 1996 and given its first performance the following year; it is the latter version
typically used in performances today.
In composing what was to be his only operatic work, Ligeti set aside many of the compositional
techniques that had occupied him in Clocks and Clouds, and before that in Lontano,
Atmosphères, and other works. Instead, metaphorically-speaking, he looked outwards and
backwards for ideas. He began to explore non-atonal modalities more akin to the Renaissance
era. His use of harmony shifted away from the norms of his time, from the typical style of the
avant-garde movement, in which he had played such a pivotal role. His harmonic language
became far more focused upon diatonicism, and of the past.
But only as a mimicking of tradition, and as pastiche. Indeed, the most important element to be
carried forward from Clocks and Clouds was the evocation of parody. The first act of the opera
opens not with a deadly-serious assemblage of metronome devices, but rather with a bizarre
choir of car horns; the second act opens with an assortment of doorbells and alarm clocks. More
than anything else he had done before, Le Grande Macabre orients itself by way of satire and
caricature as an intrinsic mode of expression. Mike Nearby characterised the music as using an
"eclectic approach in which quite tonal music was placed alongside Mikropolyphonie,
almost as if the composer was parodying himself." (Nearby 2001, 17)
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In preparing to write his opera, Ligeti described his overall approach to art in interview with
Adrian Jack. He said,
"Art — every art — is not life. It is something artificial. And for me all the happenings are
too dilettante. You see, I want, if I am the audience, to see a perfect music, or a perfect
painting. I don't want to take part in it. I don't want that this fence between the piece and
the audience be abolished. I don't want to be involved. It's the feeling of distance." (Jack
1974)
The quest for distance was grounded in a grappling with psychological issues, which were as
strong a motivation for this new work as the quest for understanding inspired by epistemological
issues and by Popper’s Philosophy of Mind. Distance and dislocation; Ligeti’s background did
not allow him to feel a sense of personal identity with anything at all. His family and home
language was Hungarian, but his childhood had been spent in a Romanian-speaking region in
Transylvania, and none of them spoke Romanian. His family were of Jewish descent and, as a
result, they were persecuted by all and sundry; as a teenager, he was removed to a forced
labour camp. By the end of the Second World War, only his mother had returned from the gates
of Auschwitz; the others of his immediate family had been deported to one concentration camp
or another and murdered. He survived too, although still there could be no attachment; still,
living in Hungary, he was subject to anti-Jewish, then anti-Catholic, then anti-modernist
restrictions placed by the authorities upon the arts, eventually being held by the Soviet regime
as a prisoner of war. Eventually he fled and left all of his friends behind following the Hungarian
revolution of 1956.
Yet even with the political security of the West, there was not the opportunity to come to terms
with any sense of identity. Ligeti remained alienated from much of his background. He viewed
his Jewish heritage as something far removed from the actuality of his life scenario, as
something exotic, as if an ambiguous space in the far distant clouds, Lontano. He became
immersed in the Cologne/Darmstadt avant-garde, yet he could not sanction the unashamed
refutation of tradition; given the distance of time, given that the heritage associated with the past
was actually something with which he could feel some sense of attachment.
Accordingly Ligeti’s music since the Requiem had been increasingly pervaded by a sense of
distance and estrangement, even grief. Perhaps this was some sense of regret as regards the
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crisis of confidence faced by the arts in a new era dominated by mass-appeal consumerism and
entertainment; perhaps it is a lament for the lost paradise revealed by some heuristic ideal of
knowledge scrutability.
However, in the opera, Ligeti is not making political gestures. The retort to irony, even travesty,
both in the closing sections of Clocks and Clouds and now in every moment of Le Grande
Macabre is not a direct refutation of anything specific. Addressing this issue, Bauer set out a
conditional premise. Given what we know, then it’s only coherent to assert that …
"Ligeti’s laments don’t expressly mourn modernism’s lost power and prestige, much less
the horrors of his age. Yet I would argue that they take seriously the aporia at the heart
of late twentieth century art, Adorno’s ‘failure of culture’ (Mißlingen der Kultur), of which
the Holocaust was both proof and censure. Mere subjective reflection, as Adorno noted,
“has something sentimental and anachronistic about it … because the lamenting subject
threatens to become arrested in its condition and so to fulfil in its turn the law of the
world’s course.11 But in its idealized form, this art of mourning attempts to represent that
which resists all representation, a task whose impossibility is served neither by opaque
abstraction nor by the banality of easy sentiment." (Bauer 2011, 4)
If there was to be epistemic conditionality, and a necessary indivisibility of the clocks and
clouds, then always there would be separation too, the framing vantage-point. And
subsequently, it was the essentiality of normative ethics whereby Ligeti was required to
establish distance between the subject and content, between the listener and the music. The
constituent space of clouds was to be remote and ambiguous. The synopsis of the text was to
be opaque, if not by way of semantic-free phonetics, then by way of ironic commentary, by way
of looking across at a context from a far-removed space.
The parody motif in Clocks and Clouds had been viewed from the vantage point of a shifting
picture-frame; now the opera characters were to be viewed from behind the veil of the opera
house stage. In fact, Ligeti spoke openly of his disappointment at the first performance of the
revised version of Le Grande Macabre in 1997 after the production explicitly depicted an
authentic disaster-scene set amid the context of the Chernobyl nuclear catastrophe, an
Reference to: Theodor W. Adorno, Minima Moralia: Reflections from Damaged Life, trans.
E.F.N. Jephcott (London, 2002), p. 16.
11
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approach which refuted Ligeti's desire for ambiguity. (Everett 2009, 29) Nothing is real, only
actual, conditionally actual.
This quest for obscurity, for a cloudiness of perspicuity, was motivated by a clear objective, by
the will to achieve accord with the horror of the contingent in the context of the would-be virtues
of the universal, the astute precision of the necessary. Ligeti was focussed upon reconciliation
with the ideal, upon a rapprochement with the hypothetical and unattainable, the categorical,
with its vision of the faultlessness of perfection. It was this single-minded endeavour had
characterised much of his work of the past, including Clocks and Clouds, and that now drove
the vision of Le Grand Macabre.
Bauer posited the scenario as follows.
"The composition of a secular Requiem, the evocation of a lost homeland that never
existed, and the search for a new hybrid musical language are symptoms of this utopian
craving. Ligeti’s commitment to each fantasy and his care and devotion to the details of
construction (be it of a complex work or his personal narrative) betray an utmost
sincerity." (Bauer 2011, 21)
24.2

A Ghoulish Distortion of Death

Back in the bar.
“It’s January; the weather will kill me!”
“Where’s the humour in that. Have another glass!”
And thus Ligeti described his opera further in interview with Jack.
"You should always have the feeling that it's not a real world, it's always artificial. What
happens is also a mask you can take it away. So it will be very much manneristic and
stylized." (Jack 1974)
Le Grande Macabre is not death at all; it’s life. It is part-tragedy and part-comedy, but mostly it is
irony and farce. It brings together burlesque, caricature and mockery in order to create a
ghoulish distortion of death, which in turn is life.
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For Ligeti, it is all indexical. It is a coming to terms with the horrors of Auschwitz, of Soviet
repression, of thousands of innocents sent to their death. As indicated from the start, Ligeti was
a survivor of the Holocaust, and he was an impressionable twenty-one years old at the time of
the liberation of concentration camps that had taken most of his family.
In 1974, even as he discussed Clocks and Clouds, Ligeti also described his plans for the opera,
even before having written even a single note of the score. On this occasion he told Jack,
"This theatre piece is the Last Judgment, the end of the world, but it's buffo, it's very
humoristic. The opera will be called only Le Grand Macabre. 'Le Grand Macabre' is
Death. He's a simple figure for death, and he's in charge to kill everybody. But he's a
very curious Death. He's not doing well his job. He is always wondering where his scythe
is. And there is an astronomer who predicts that the end of the world is coming by the
stars. So Ghelderode was inspired by one of the Bruegel paintings, The Triumph of
Death, in which Death is shown with a skull and his scythe, on a horse, going into a town
of the Netherlands, and everything is burning. So Ghelderode put the plot in an
imaginary town of Flanders—it's called Bruegel-land. And this Death is a very human
figure. He becomes drunk, and he wants to make love to the wife of the astronomer. It's
a very tumultuous situation, and he forgets to kill people, and so death is no more, and
so he is the only one at the end who is dead. So people will live for ever." (Jack 1974)
Ligeti’s grappling with sentiments associated with the horror of war, war crimes, and the brutality
and grotesquery of death had been expressed through his involvement in the resistance
movement against the Hungarian secret police, and then in the desire to write a Requiem Mass.
He had sought to honour the victims of the Hungarian uprising of 1956 and of other catastrophic
events from the country’s recent history. But the process of reconciliation was not complete. It
was not only necessary to address alienation and distance in an abstract sense. He needed to
make a personal statement about death. But how to do it, how to express a fear of death, fear of
the dreadful events associated with butchery, the horrible unrepeatable experiences. Any
realistic account of death and horror could only trivialize, and the only reasonable option was to
write something more akin to a dreamscape. Not delusional, but something fanciful, something
akin to a fairy tale. Wolfgang Marx wrote,
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"A fairy tale, however, focuses on one particular aspect or emotion, it can express help,
sadness or cruelty without having to be authentic. Le Grande Macabre is maybe such a
fairy tale too - a tale in which death is outwitted in an alien and grotesque world.
Everybody fears death, yet death turns out to be a toothless tiger that may roar very
loudly but cannot bite when it matters." (Marx 2011, 83)
Ligeti commented,
"Death is the only person who dies, he is coming from the supernatural level to the
normal level. It is a false bottom, because you have the feeling it is tragic, but this is only
mask, and under this, if you take this off, it's very comic. But if you take it away further,
it's tragic again." (Jack 1974)
Yes, he has already attained his long-imagined Requiem Mass, a work of great weight and
efficacy, but in the end, by way of Plastic Control, by way of the interaction of clouds and clocks,
by way of trial-and-error inquiry, it is the farce of Le Grande Macabre that makes the horror of
death bearable. Comedy and fear become integrated as a whole, like the clocks and clouds, the
pattern and chaos, the reason and absurdity. It is farce, it is travesty, yet death is outwitted.
Ligeti added,
"You see, the characters are very clear, but you never can know whether it is serious or
not. You can never know if Death is really death, a supernatural being—or simply a
human, a false prophet (you know there are those sects foretelling the end of the world).
You always have the feeling that this person can only be a fake. In this plot so many
different stories are woven in, therefore the stories become ambiguous." (Jack 1974)
Of course, the activity will be indistinct, the clocks lost in clouds. It is perfectly reasonable to
assume that any sound-minded individual who has experienced terrifying and sickening events
in the past, such as seeing family members and countless other victims sent to death-camps, is
not going to be motivated to recreate terrifying and sickening art. This is not the real world; this
is the actual world. This is the present scenario. If motivated to express regret, there must be
distance to avoid further hurt. There are psychological explanations as well as the intellectual
pursuit of the epistemological.
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But then, Ligeti added, nothing of the kind; it’s all conditional.
"There is no deep psychology, nothing ambiguous. It's like a marionette play. I didn't
want to make a 19th Century opera or Berg's Wozzeck, nothing with complex human
feelings or characters, but really a plot with a double bottom, which is terrible and comic,
and which has to have music, and where the dramatic situation is not living without
music. So it's closest perhaps to Rossini. The music will not be Rossini, but it has a
terrible tempo and very simple situations. Everything is very fast, like a comic strip."
(Jack 1974)
Recall, before Jackson and Chalmers, before even Kripke, with only the first awakenings of the
Carnap and the Markus, Ligeti’s era is defined not only by the call for logical pluralism and
empirical verificationist, but also by Quine’s inscrutability of reference (Quine 1960) and the
impossibility of defining words in language and of defining knowledge itself. Everything is
externalist and far removed. And accordingly, everything is contradiction; nothing is real, and
nothing is actual.
The ideal of knowability has been set far away and the subject is alienated from life, and
society, from the self.
And then, on the other hand, there could be no real compensation available in the intoxication
and inebriation offered by consumerism and its endless fads and merchandise. There must be a
confrontation with the disaffection, and perhaps this might come in the form of interactions of
metronomes and metronome choirs; perhaps Popper offered an explanation. The alienation was
not a sickness. Rather this conditionality was a part of the quest to learn more. Rationality was a
part of the telos that drove evolution. It was a sign of good health and strength. It deserved not
the sorrow of bereavement, but comedy and playfulness, not a wretchedness of failure but the
celebration and acclaim and accomplishment, and triumph.
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