Ccros

CELEBRATING BO YEARS OF
CATECORY THEORY

Jury 9- 15,1995

DALHOUSIE UNIVERSITY
Hatirax, Nova Scoria



ACCESSIBLE CATEGORIES

ConTENPORARY MaTH |0OY

* with M MAcka -

¢« LARGE CLASS ©OF CATEGORIES WITH GoOoOD
CLOSURE PROPERTIES

+ CONTAINS ALL ALGERRAIC CATEGORIES

o GIVES RESULTS ABOUT THemM BY Goine
OUTSIDE &% THEN RETURNING

e Goon CONTEXT (N WHcH TO STUDY MoRE
RESTRICTED CLASSES oF CATEGORIES

» PURLY INTRINSIC DEFINITION FREE FRUM
ANY REF. TO UNPERLYING STRUCTURES

. HAs 1Ts RooTS IN
- MAckai- RPeyes — Cat. Locic

- GCABRIEL-ULMER - Leoe, Pees Cavs
— Eueggesmavw-LA\R ~ SKETCHES
- WEeLLY - SyREET - 2-Cavs



k-~ FiLteeer CoLimiTs
M

R e RE€G. CARD,
T K- FILTERED IF EVERY PAG D—T
with #D <K Has A cecone

(0) X # e I,
= ) ¥ s
@ I > J----2K : , 97
—_—

I"
< "

FfoR PosSETS SAY K- DIRECTED

TAM ¢ qwvw S€r, I cotim coMmuTE
witk T L’ For AL #T < Kk
IFF I K- FILTERED,

MiZvl—> SET W L ym T(53)3 go 10 1)

r 9 &

Note 1! LI ALwAYs COPMMUTE WITH WM

Note 2! EVERY SET 15 A K- DIRCCTED
UNION ©OF SETS ofF CABD < k.,

Nete 3: ALse TRUE IV ALCESBRAIE CA-TS



MOPELS oF A SkETCH

Ve(G,D L, C) SwALL
Mob (T) = MopeELs 10 SET., oo Geuenu.?
No !

O Mon(F) HAs k- FILTERED coLim Ty,
COMPUTED AS IN SET, FoR ANY Re€c,

CARD K > CARD OF ComneEs IN [le,

(2 DownwaRp LOWENHEIM - SKOLEM THHI
SAYS IF A THEORY HAS A MopEL, IT
HAS A SHALL ONE. APPLIES IN “THs
CASE. I N FACT, ToR ANY “SURSET”
OF A MODEL OF CARD <K’, THERY

\S A SUBMoDEL oF CARD <K' coNTAINNL
THE SUBSET,

&

S EVERY MODEL 13 A Rr'- DIRECTED
UNION o©p sSuUBMODELS o& cARD <k’

Feee THIS FRoMm SETS 8 caRDINALITY .



AccessioLe CaTegcorIES

A 1s K.ACCESIIBLE F
@ A HAS K-FILT  LIM

@ ThERE S A SMALL SUBCATEGORY B<A
WHOSE OBJIECTS ARE K- PRESENTADLE

SUCA THAT EVERY OBJECT ot A s
A ¥- FILT COLM OF OBIECTS oF 3,

A 1s K- presevTasLe Fe A(A;)A - Ser
PRESERVES K- FILT CoLim,

-'A*-ﬂ ooy ) Aﬂ""' —) L,H A‘

-—

R,

A

A FUNCTOR 1S K- ACCESSIBLE (F T
PRESERVES K- FILT CoLIMm,

ACCESS ) BLE MEANS K-ACC SOME Kk,

SHRLLNESS CovudiTiON




ExAMPLES COF AccesSIBLE CATEGORIES

' ANY VARIETY CIVES AN %,-Acc. cAT.

¢+ ANY CAT. oF ALG on LINTON THY w, RNk
. LocALLY PRESENTABLE CAT (Casrier- Uiner)
. MUDELS OF SkKETCH

e ANY SHALL CAT W. SPLIT I1DEHNPOTENTS
e THe CAT OB NON-EMPTY SETS .,

Exare LeEs of AccessisLe FuneTors

. Mo P oOF SKeETcues F!f— T'
INDUCES AN ACC FuneT *Meoo(TF)-»Man(T)

- IV PARTICULAR INVTER PRETATIONS
OF ONE THY (N ANOTHER

« FORGETFUL FUNCTORS
e FREE FUNCTORS
LAR’s ThEoReMm @ (ATEGORIES OF MODELS

OF SURLL CSKETCHES ARE EXACTLY THE
ACCESSIBLE CATECGCOPRIES .



Tue AccessIBLE ARTOINT FuncTor ThEOREM

LeT S :A~B BE AV ACC FUNCTOR BETWESV
AcC. CATS. Ir A 1s @HPLETE (cocomp))

THEN & HAS A LEFT C RICHT) ADToInT
T T
FF IT PRESERVES LM Cup )y,

FoR LEFT AD3. usEe GAFT:
ANY ACC. FUMNCT. SATISFIES THE SOLUTION

SET CoMDI\TION : ¥ B Jser {A )}
$.T. 13.._"..§;‘A

.9§04‘
+FOR RIGHT ADJ, Ust SAFT,

7 REcevT RESULTS

(Roncu:v' RThoLew ) B Ace & %2 sat SSC.
@23-42——; Ez

(HonvepeEHU) A > B , 8 4Acc 8

A crosep uwper K- CoLim,. THew,
A Acec &> \nNcrusion  saTuries SSC,



The ApTJoinT FuncTo B THEOREM AT WoRK

e A Acc, THEN C(OMPLETE &> CocoMPLETE
Tuese are Locarwy PresentaBLe Cats
ot GCABRIEL- ULMER.

LOCALLY FINITLY PRESENTABLE CATS

= ¢,-Acc * CoMmPLETE

= MoDELS OF FINITE LiM SKETCAH

THE OBJECT OF UBASE FRET CATECORICAL
UNIVERSAL ALGEBRA .,

DovBLe GRouvroins <> DOUBLE CaTs
HAS A LEFT™ ADJOINT,

A—8 BR—0C

< 49 : :
g—-"b : V;..
S L .

Fin.Coproe (g.,gg_r) PR S_‘g'g HAas AT,

MoDELS OF (OLIA SKETCH HAVE (OFREE
MoDELS ,



Tue LIMIT THECREW

THe 2= CATEGORY gg OF ACCESTIBLE

CATEGORIES HAS ALL SMALL WEIGHTED
BILIMITS, whICH ARE C(ALCULATED AS

N Q_]‘.

ExampLEs ¢ BiPuLLBACKS CoMMA OBTS
P—A  a-—A
\ # \F L & |F
c — B cC — 3
s = = i
Functor ALc. EaUIFICRS
CATS @ﬁ&
C AT £,
A I E-eATS B
A2T o

Proor comMeEs FRom

THE UNIPORM SEETCHABILITY THECREMWM

r
AvY 2-Diackam D = Acc LTS Te

_ & | o
Qw—o Sketen st. M= Moneo& .



Come ConSEQUENCES

T (&,DL,C) sketcs
A Acc WITH ALl coLim orTYPE I8 C©
THen Moo (F,A) aAce.

NOoTE: LIMITS ARE No PROBLEM
ColIM ITS ARE =~» LARCC CARDINALS /

THERE 1S A SkETCH £ wheose MopeLs
ARE THE EPIS I A § ===

Quo(A) POSET & Ace =2 SHMALL
So A coweLLPoWERED. (Newms RO)

I¢e (V,®,I,--) s Acc MowoIDAL CAT
P A erop , then Mon (P V) Acc.

R-(oaLe —> R-Mop hAS RAT,




10.
THE LAX=COLIMIT THEOREM

Ie¢ F: 8%—> Acc  ~tHen Tur LAY coum

EXISTS 8 s ¢comMPUTED BY SPLITTING
IDEMPOTEN TS IM THE LAX colim (v (AT,

FB WS v CAT 1T s GrvEw
Rpl'r'\c gY THE GROTHELDI&CK
—_— & CONSTRUCTION
U . 2 . FB

Wwh'— 8
L1y = FO)X)

witH J'e?osicny’f A = A=t ... =A
® F,,' FuLL & FATAFUL = YETS.

@ Wp Fara 8 crr card = Yer
“1cer. CARD = 7

® Fup ArBiTRARY 777



.

ExAMPLES

» Ser — Ser® — s’ s se' . A
(AR — (AR} FATHFUL

A: OBT = sea OF SETS L2 X, Y LVENTUALLY

CONSTANT
MORPH = S€G o FPNS < 4.5 w9

SeTcHABLE 7

Ne s ger"— ... —» B

© Ser” — ser
X0 =0 LX) X, 0> NeT FAITHPUL .
B . 085: sea or servs XD

MoRPH ! EAUIV. CLASSES ofF S€E&. ot
Fuverions [f.7,

ANATCECADTECRIN)

SkeTcyARLE 7




