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Frome sets & fumetions,
we built twe languocye of cNI'esodeS'.
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Now, Lets actually do Logic.

Fredicate lgic uses ‘F4 Y.
we used fhese G el
but W do we ust fhom cﬂ?-el?

Sv??osz we Wave o preds :
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This is te :5% extonsion, of P aloas 1.



Let Q:AIB « R:A[C.

The right extension of R Alovts Q 1s:
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The (igut LcG{'M% of R along S is:
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How i3 twis usewl?

Higher-ordef Llogic
.S bosed own vf't'gld’ Acl,'o\’ai'sz

pfopS sets
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R:Shk extension Plowz A s
gkt sdjoiat to precowmpesition by Q
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QoX R
= Tlac (Zb aQbeuXd)r aRe
~Tlac Tlo aQ-bXe + aRe
~ Tlawe wXe (2@t aRe)
~Tlee % o ¢ aRe
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This opreralizges \J to cateoplies.

» exeicise: db fhis 0 posteondosihon.



So, for any, paiv Q- A[B « RIA(C
dere's o tuniversal Jud.swwi' TaQe g: BlC.

T S CS. 6{' et — “\Ae* i."l" S a joelge,mv\* ,
Logic S rull-g, cloout” tews .
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A cpresatutin o gt R AL

vepresentahon of a profwmetor 2

is & fonctor ?:%{—36 or 3'.13—»;;4,
& on inverhble tronshem

Raf, o Rng, .

Representations of unversl jodapments
are extremely usefvl.



5“' (cES ov
Leit ae):[(—aA be & fomckion . (PE:E%X)

This defives & prfmctey ]
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DU‘\“‘A. ) D\.H: K= A defimes |
Cto = A(&(_) "") : [C[ A . L’wﬂPQWov\ )

The vight extewsion olovg  +: k& | 1
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Pozgle: let T= [0631] ¢« f:T-A.
Whed is e Liwl o climit of £ 7

[equations...)

Nete: Wele only uwd &: T 1.
TW's qives “comes 4 coemes’,
which consist of ndividual mo-rplu'sws .
et £: T-A « W: C|T.

Then the \J-weiohted Uamit of £,
€ ik existS, 3 o represevtehv

[TTw.f), ~ TTi.wef, .

T W:T|C, un fhe \d—weisq{eo( co liwat
S O (epresevvl'k{-{o w

(EW.f), ~ TTiWef,

(puzzle: whet are tlese?)



Preservahon

Limits & oslimits ave precious jewels,
ond we coce wwether Cow‘)cs(\-\‘o\a
plesesves flew. .

For excwple , aven Tlag:A & f£:A-D,

Prere s 6 caneviesd Lo} - THly) .
If & s tavertivle, Yt produck s presevved.
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Puzzle: right adjoints preserve
weighted” Lmits (vignt ['fts)

+ lefk adjoints preserve
weighted colimits (gt exts)

Duelly, thece ave el exts 4 Lifts
— but ey dov'y always exist.

’lfrxb ik whet s wveeded?
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