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Tom Leinster: "Entropy and diversity:
the axiomatic approach”
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A First Course in Quantum Theory and
Diagrammatic Reasoning
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deep red Bing cherries
small blue marble
beautiful blue ocean
did you put the kettle on
red and blue fireworks
Sencha groen tea

(67)

—logPr(aj|a;) if a; < a; and a; extends a; by a single word,
C(as,a;) = o© if a; < a; and a; extends a; by more than a single word,
00 if a; and a; are not comparable.
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v+ (x) = max(vH (x), t)
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ZCT RIZRE, pU D (%) = HB D (x) — 6D () 21485,
= max(H4* P (x) — 6HY(x), 1)
— max(H(”l)(x) _ G(”l)(x) + G(”l)(x),t + G(Hl)(x)) _ G(”l)(x)
= max(H“ VY (x), GV (x) +t) — 6TV (x)

max(H Y (x), D (x) +t) = FUFD (x)

V(H'l)(x) _ F(l+1)(x) _ G(l+1)(x)
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https://arxiv.org/abs/2106.0789C
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did you put the kettle on

red and blue fireworks
Sencha green tea

/

T

Z_T. X E&v—U2nT=
REDEAEDEEN,
blueDEKETEZ5,

/m\
-
\




“red or blue” OEKZ%
copresheaf TEZZ %

“red or blue” OEKIL, EBRDAHT3'1)— copresheaf Sett
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ZD LIz, HbcategoryER—XIZLEM L, ZD EIZHLLY
1 E 5 2 TEbBcategoryZenriched category &1L
F9,

SEDOEIF—HEY EIFLS5ELTLVSTai-Danae 5MEwX .
“An Enriched Category Theory Of Language : From

Syntax to Semantics” [&. F&IZ, Zdhenriched category

ZRAVT, KRREFEETILESEORFHBEICBAIELT:
£LD T,
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DEHRDEERZenrichit T 5ELVOEFESDTINSZETY,

==, TD=HIZIFROFRGHBEIZZEZTWLDEITNIEGZYEE A,

® LM[0,1]ETmenrichibld. EDFRIZATREN ?

® copresheaf®|[0,1]ETmenrichibld. EDFRIZATEE ?

® Yoneda Embedding®[0,1]ETmenrichiblX. & DHRIZH]
BEMN?

® coproduct®[0,1] ETdenrichiblk. EDERIZAIEEN ?
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® lenriched categoryi AF9l
® [enriched category i ®DEEEH DI
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BEDATI)—TOHFRDES

In (ordinary) category theory, each pair of
objects has an associated set

C(X,Y)



enrichedhT3)—TIX. GFTOEENETHEDHS

An Enriched Category

Very Loose Definition

Given a sufficiently nice category 7/, a
7 —enriched category ¢ has E(X.Y)

« objects X. Y, ... €Y. 2)
* anobject €(X,Y)in 7

* a "composition rule” @(X.2)
B(X,Y)® G(Y,2) - €(X,2)

that satisfy reasonable axioms.
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COMERIL, LLMAFTELTWSEL D=

Yes, suppose we have an LLM.

For any prompt x, the LLM gives a probability distribution p{ — | x) on the set of tokens.

These probabilities multiply in the following sense:

 ° |
px X, | x,) PUX X2 | X X)

’t l - n TR 'r ' 't: - m T .‘ l{}t‘

PLX XX | Xy)
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S. Onperate on
Enriched Representations

The enrched functor category [0,1]¥ has rich structure,
ncluding the enviched versions of imits, colimits, and
Cantesian closure.

So, we can again make sense of logcal operations ixe
conjunction, dsjunction, and mplication.
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max | red, v), L(blue, v))

—
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39
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“Directed Metric Structures arising in Large Language
Model”

https://arxiv.org/pdf/2405.12264
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