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From a conversation in Tram Number 8

I JK: ... Yes, but where exactly do those classes of structures

generate their own internal logic? What is their entanglement

with logic - those classes are given to us semantically, yet a logic

arises. Where from? How exactly? And if the logic was implicit,

what frames it? Onto which background is it projected?

I AV: But Juliette, why the deeper question? What drives you to

ponder these issues, as if walking far away from a common and

secure area? Why your keen insistence on the question?

I JK: Well, I want to know What is Our Standing Point, as

Logicians, as Mathematicians. Go beyond the original

ontological discussions that started in 1947 and...



Prelude: Our Standing Point? Syntax vs Semantics in Aesthetics? Meaning from language Language from meaning

From a conversation in Tram Number 8

I JK: ... Yes, but where exactly do those classes of structures

generate their own internal logic? What is their entanglement

with logic - those classes are given to us semantically, yet a logic

arises. Where from? How exactly? And if the logic was implicit,

what frames it? Onto which background is it projected?

I AV: But Juliette, why the deeper question? What drives you to

ponder these issues, as if walking far away from a common and

secure area? Why your keen insistence on the question?

I JK: Well, I want to know What is Our Standing Point, as

Logicians, as Mathematicians. Go beyond the original

ontological discussions that started in 1947 and...



Prelude: Our Standing Point? Syntax vs Semantics in Aesthetics? Meaning from language Language from meaning

From a conversation in Tram Number 8

I JK: ... Yes, but where exactly do those classes of structures

generate their own internal logic? What is their entanglement

with logic - those classes are given to us semantically, yet a logic

arises. Where from? How exactly? And if the logic was implicit,

what frames it? Onto which background is it projected?

I AV: But Juliette, why the deeper question? What drives you to

ponder these issues, as if walking far away from a common and

secure area? Why your keen insistence on the question?

I JK: Well, I want to know What is Our Standing Point, as

Logicians, as Mathematicians. Go beyond the original

ontological discussions that started in 1947 and...



Prelude: Our Standing Point? Syntax vs Semantics in Aesthetics? Meaning from language Language from meaning

From a conversation in Tram Number 8

I JK: ... Yes, but where exactly do those classes of structures

generate their own internal logic? What is their entanglement

with logic - those classes are given to us semantically, yet a logic

arises. Where from? How exactly? And if the logic was implicit,

what frames it? Onto which background is it projected?

I AV: But Juliette, why the deeper question? What drives you to

ponder these issues, as if walking far away from a common and

secure area? Why your keen insistence on the question?

I JK: Well, I want to know What is Our Standing Point, as

Logicians, as Mathematicians. Go beyond the original

ontological discussions that started in 1947 and...



Prelude: Our Standing Point? Syntax vs Semantics in Aesthetics? Meaning from language Language from meaning

Utrecht, New York, Bogotá, Helsinki, ...
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quired. For more information and to
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http://www.s-i-m-p-l-i-c-i-t-y.org/

Sponsors: Clay Mathematics Institute,
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CUNY (Advanced Research Collab-
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plinary Science Studies, Comparative
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A Conference at the Graduate Center
City University of New York
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365 Fifth Avenue
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This multidisciplinary conference aims
to uncover criteria of simplicity in
mathematics that are informed by per-
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the philosophy and history of math-
ematics, and current mathematical
practice. Each day of this conference
will feature talks, roundtable discus-
sions and film screenings.
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Philosophy, University of Illinois at
Urbana-Champaign, Rachael DeLue,
Art & Archaeology, Princeton Univer-
sity, Juliet Floyd, Philosophy, Boston
University, Curtis Franks, Philosophy,
University of Notre Dame, Étienne
Ghys, Mathematics, École Normale
Supérieure, Lyon, Mikhael Gromov,
Mathematics, IHES, Paris and New
York University, Rosalie Iemhoff, Phi-
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Johansson,Philosophy,History,Culture
& Art Studies, University of Helsinki,
Maryanthe Malliaris, Mathematics,
University of Chicago, Dusa McDuff,
Mathematics, Barnard College, Col-
umbia University, Juhani Pallasmaa,
Juhani Pallasmaa Architects, Helsinki,
David Reinfurt, designer, New York,
Marja Sakari, Kiasma Museum of Con-
temporaryArt,Helsinki,AmySandback,
art historian, New York, Peter Sarnak,
Mathematics, Institute for Advanced
Study and Princeton University, Kate
Shepherd, artist, New York, Riikka
Stewen, Finnish Academy of Fine Arts,
Helsinki,Dennis Sullivan,Mathematics,
Graduate Center, CUNY and SUNY at
Stony Brook, Andrés Villaveces, Math-
ematics, National University of Col-
ombia, Bogotá, DanWalsh, artist, New
York, Stephen Wolfram, Wolfram Re-
search, Champaign, IL, Hugh Woodin,
Mathematics, University of California,
Berkeley, Andrea Worm, Art History,
University of Augsburg, NormaClaudia
Yunez Naude, Cognitive Neuroscience
Laboratory, Aix-Marseille University,
Jan Zwicky, Philosophy, University of
Victoria

Film program: Andy Goldsworthy,
David Hammons, Richard Serra, Andy
Warhol andWilliam Wegman

Organizers: Juliette Kennedy, Mathe-
matics, University of Helsinki, Roman
Kossak, Mathematics, Graduate Cen-
ter and Bronx Community College,
CUNY and Philip Ording, Mathemat-
ics, Medgar Evers College, CUNY
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Finding a path / Kilpisjärvi to the Arctic Ocean

Aesthetics - Logic -

Formalism Freeness?
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Juliette discusses with students in Bogotá about

I Formalism Freeness?

I Syntax / Semantics?

I Large Cardinals and De�nability?

I Political issues?

I Forcing and Invariance?

I Abstraction and Mathematical Drawing?
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Syntax / Semantics

Aesthetics?

Surprising pendularities!
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Our two examples - the two directions

I Inner Models from Extended Logics (Kennedy, Magidor,

Väänänen) - extracting (robust) meaning from language?

I Abstract Elementary Classes and the Presentation Theorem -

extracting language from (robust) meaning?
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Aesthetics and Logic? Grasping!

Jan Zwicky in her Plato as Artist follows the dialogue Meno with an

ear to the interplay between Aesthetical, Morality and

Phenomenology. Her attention to the problem of grasping as alluded

to by Plato/Socrates in that dialogue, in response to the question Is

virtue teachable? points toward the bridges we are discussing today,

between aesthetics and logic.
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Meno: Is virtue (or anything else) teachable?

Or tellable? De�nable? If so, how? Where?

From the OED:

The origin of the word aesthetics is
αἰσθητικ-ός / αἰσθητά, things perceptible by
the senses, from the stem αἰσθε- ‘feel,
apprehend by the senses’.

Grasping
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The first pendular move: Meaning, from Language

Logical “eye” vs Geometrical

“acting”
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We may “ask questions” to structures: can you see the tower behind

you in a Renaissance painting? is it ok to resolve your sonata in C

major if you started in D minor? Can we travel back to yesterday? If

so, how?
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We then

compare - augment - diminish - stretch - shorten - ...

our structures.

Model theory is the mathematical theory that studies in full

generality these possibilities - it is naturally anchored in logic, in the

possibility of querying a structure, in the implicit language it

supports.

Model theory provides the building blocks, the

“primary colors” of structures

then blends them, helping produce all possible

“colors”, all possible structures, and...
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Yet, surprisingly

in recent years - after Model Theory sharpened its own logical

seeing to the point of providing a classi�cation of all possible (�rst

order) theories and asymptotic dividing lines (the Main Gap), it

embarked itself into a second sailing, towards the side of “action”,

towards geometry, apparently away from logic!
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But really?

“We have in mind mainly those interested in
algebraically-minded model theory, i.e. in generic models,
the class of existentially closed models and
universal-homogeneous models rather than elementary
classes ...”

Saharon Shelah, 1975.
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Inner Models for Different Logics

Emergence of freedom from formalism can be seen in the work of

Kennedy, Magidor and Väänänen...
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Inner Models extracted from Many Logics

I L0 = ∅

I Lα+1 = Def
1(Lα)

I Lδ =
⋃
α<δ Lα,

I L =
⋃
α∈ORD Lα.

The model L has

I Very tight “internal

structure”

I CH: 2
ℵ0 = ℵ1,

I GCH: 2
ℵα = ℵα+1 for

all α

I And much more

However, L is a rather “narrow” and extreme universe of set theory,

lacking many constructions that it would be desirable to have.

Therefore L has extreme structure but not enough objects.
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Inner Models extracted from Many Logics

I L: Iterating Def , de�nability in �rst order

I HOD: Iterating Def 2
, de�nability in second order

I (Kennedy, Magidor, Väänänen): Iterating de�nability in

di�erent logics, as a way to “test” the logics and obtain new

inner models.
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Robustness - Semantics taking over?

L C∗ HOD
First Order Logic Co�nality Quanti�er Second Order Logic

Surprising independence from logic, a very decisive “geometrization

away” from logic. But the basis was logic. ?!?!?

Robust meaning seems to supercede, to bypass language. Blunt

logical seeing? What happened to our sharp tools, formulas and

theories? Is logic an illusion of geometry?

(Footnote for mathematicians: under a proper class of measurable Woodin

cardinals, KMV prove that regular cardinals are measurable in C(aa), the “version

of L” obtained by using de�nability in stationary logic L(aa) and the theory of

C(aa) is invariant under set forcing)
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The second sailing of model theory? From λόγος to

ἁρμόττον

Back to aesthetics: a concept better suited (Jan Patočka) for

aesthetics than “beauty” (τὸ καλὸς),

τὸ ἁρμόττον.

Root: the same as that of the better known ἁρμονία, our harmony,

but meaning beauty as “good �tting,” “encasing,” “embedding.”

This category seems on the surface to be radically di�erent from

that of τὸ λόγος, the phrase, the formula, the description we

normally associate with logic.
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Carving structures and language - Abstract

Elementary Classes
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Towards “fitting”, “embedding” (ἁρμόττον)

Contrast describing, telling explicitely, axiomatizing

and

looking at how di�erent variants of a structure

“�t” within one another, how they “re�ect” in the

small properties of the large
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Change of Focus: from formulas to embeddings

ϕ, T , . . .

formulas, theories
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Change of Focus: from formulas to embeddings

ϕ, T , . . . ≺K

formulas, theories embeddings, encasings . . .
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A World of Pure Phenomena...

... without precise descriptions, apparently, but with a strong notion

of how pieces are �t within one another—ἁρμόττον

The name for that in contemporary model theory is “strong

extension” M ≺K N .

Roughly: all small con�gurations/problems from M that have a

solution in N also have another solution in M .
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Sailing into uncharted territory,

... into the open.

I Categoricity Transfer

I Limit Models robust (co�nality - aa)

I Model Theory of Quantum Physics (tomorrow!)

I ...
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The Presentation Theorem

Yet even here, Logic seems to reappear!

Given any AEC (K,≺K) of structures in a language L,

there exists a bigger language L′ ⊃ L in which you can write an

in�nitary formula ψ that “holds” all the information on the class K -

in our local dialect we say that K is a PC-class for omitting types in

an expanded language,

K = PC(L, T ′,Γ′)

Also, ≺K is controlled by the language!
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Pure phenomena? No logos? Well...

The second sailing is thus �rmly anchored in territory we may chart

- albeit indirectly. This new Model Theory does not “reduce” to a

class controled by the logic. In practice, the theorem provides

“steam” (in our lingo, Ehrenfeucht-Mostowski models, for example)

to carry long-winded constructions in the absence of the tools

(compactness) present in �rst order.
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External / Internal

So, back to Juliette’s question: what is our

standing ground as logicians? Why the

incredible formalism freeness of

mathematical practice?

Thank you all!
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