logiec in color
Twe Yoneds Lewmwmor

(& free discussion)

A prdicefe on a set A
S o fuv\,c.'l'\'ov\. (\7: /A-—"?,O,\i.
This is the \asis o predicate logic.

A celabonn froma /A T =
ls o predicate R: AxB-30,3

and these formn [Rel.

We caw that velotions of sets
genvalize to profunctors of cafespries.
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So — whet's a “Pre,olicx}e." Now <
Well; now there are two Hno(Sl.

X
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/A- Of—e— | evd. [— bl B
l
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AT+ Set A+ Set
“'\.C)&HVC‘ " pe sibiveY

These are lef} & cight wodvled,
ok “preshecves’+ ‘co presheaves’

exemple. let & be o cotesory
with one o\ajeul' &

all wWovphsmS mvertible.
whot is o predicate on G<
o G F Set o & -achown

5I = )fx% (@l""{&,x])
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So if a PM:CA{‘C S c.jad%wm{' Cc.P.\,
then the “povsel set” s fue coteoony

QC = [‘Fllj PrQ=Tlec. Pc Qe
= (€% Se|
Tw Rel | powel sets are hiobly structured.
Lecswse O F | LS.

Tn Cot , tPhe same (s +teue

beccwse Set s wice.
The "coteqory of presheaves” (1L (aka PLlDY)
1S & topos, a sething for predicate Logic.

The great news is that eveny cokeoqocy
embed s wto svelh o vida wovld.

The “onedo empedding. of C
is defined as follows.

W

Y=CF:CrQt c
i = d:[-")i) (e d"(—d)c‘:‘))
Fd m &bf)o\) Ced)

Eech _CcC is & rejae_gg;\}_'o(} predicstt.




exewmple : Caulew's Heorem.

[ o1 GG~ G
&c—‘) Cﬂ, ™~
av q-  G-laal

LS & wice jncluse 9.
So, tue emvedding. is simply,
c:€ —» _Cc:[€|I]

WS s "c.w{\gwq" e hem of C.
AxBC

A~(B~C]

¢ _C_:clc

_C_ - C%Cr Set
c,d c3z3d

CEY: € v [CPr Set]
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QUC is the “power coteanry’,

Thee IS o poid” of fueafews
colled “coronedel 4 “Moeveda Loy
which are $ondoments) fo CT,

Let P:QC, e P: CPr Set « 0

5L
Al Zc. dCexePr = Pd -0
o c P |
Pﬂel:cc*{ smoVeiol
IS O Sum L ! il s‘«.\;“
of feplesubhe &4%
Co? ~ P

Ml TTe.cCdtrec?i = Pd

QC(Clka),P) = Pd

Pa G P
A predicode on €C is detevwined by
its vepresenteble wnfecences.



This s vseful \oecense i gives
[/} W\C\"'\Oel o" uv\s{(uchhb d ?{'ov:i\%.

TE ve applyy Yoveda to _ C d,
Wt Weve thet ‘Lol +
wijeskion  (ithAV"
QAC (<) FU-d) ~ Clc,d)

—enmbedding € e QL
plestiveS the “losyic’ of C.

So Proviv\% X ¥rC

i eguivelent {o covisiuckine t:crd .

excmple . yhed i tne prstind of predicetes?

P=Q
XEP=Q
LXFP » KA

Tle. XerPe = Tle. ¥etQc
TJlc. Xe F PexQe




Twe other cruciel foct:
Yz¢ l".Q.(L ts the {-‘cee Coww\il&h‘ov\ of C.

Like {ue {ree wonoid on o set,
Y tums objects @ ik cp's _Le
ond "Pfee],a. forms sums of Fuew”,

So we sav P évery ffeelic&'te 1S & Suw.

PxZc. __(BC, ® Pc,
& this completely chefecterizes VY,

ek Z ‘oo a Cofeaovyy witw all coliwmits

¢ £:C+v2 a &mchr.

Thea B! fmeb which preserves  colimits
ZYL: QCVvZ
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Diswssion

whet aspects of cT/ Loayic

— dlo Yov find intetestivg / enjoyclole 2
confusing /mysterious 2

— do Ypu Wepe v Lol ?

Whet do yov tuinke of “CTas logic"?

kue pictoves ¢
the Lwigueae?
Lineowr loage ~ “gavtononess cateneries’
t+ wmove...
“t o gl AlB

Bt (amguge of VCat
s waede ol e lnquese of

[ Lyt of & o) "
z
hesvit e dane B (Y9, coeny)




