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CATEGORICAL MoDEL THEORY

\ /!

1S
THE STUDY OF THE Z-CATEGORY

Acc OF ACCESSIBLE CATEGORES
AND ACCESSIBLE FUNCTORS

RECALL.

ACCESSIBLE CATEGORIES (AN BE
VIEWED (N 3 wAYS :

@ As CATEGORIES (©OF MODELS OF
THEORIES IV L o

2) As CATEGORIES OF MODELS OF
(MIXED ) SKETCHE S

@) As CATEGORIES FoR WHCH
THERE 1S A TREAULALC C(CARDINAL K




R

SUCH THAT
(& 2 k- FILT COLIMITS
() THE TFULL SUBCATEGORY oF

K-PRESENTARBLES IS SMALL
AND k- DENSE.

ACCESS|BILITY IS A STROV- SWALINESS
CONDITION WHICH (83 REVARKABLY

STABLE  UNDER  CATEGOR (CAL CONSTRUCTINS
LIM\T THEOREM :
IF T: I — Ac Is A SMALL

WEIGHTED (= INDEXED) 2- DIAGRAM,

THEN  Lim [T (TAKEV v CAT)
IS  ACCESS|IBLE .

EG, P—A QA —>A C
| P& F | #L A
B_—G?_C_ , B—0C , SWALL

“COMMA”




APPLICATION S

®IF A ACC. & HAS C(OKER PAIRS
THEN A 18 (OWELL- POWERED
(see FREYD — AB. CATS )
PROOF: FoR AeA  EPIC(A) 1S

EQUIVALENT —TO THE Lm OF
CokER

A@ %

PO
ﬂ/'-

=> ACC POSET => SWALL.. %

(2) DEF: ( GABRIEL-ULMER)
A LOCALLY PRESENTARLE
< A ACC. + ALl Liv

PROP: & A ACC 4 aw Lim

Loc. Pres MEANS  ALcEBRAIC



PROP: A B LOC. PRES. F:A —B A,
(1) 3 LADT &= PRES |,
W 3 RADT &« PRES |

X

]

i

R=0OMM RING

R-MOD = CAT OF R-MODULES

®g = TENSOR PROD

(OALG = (AT OF COMM  COALGEBPRAS

(Ce,8) s£C»>R  Sitome
COASsoOC | COUNIT , CoComum,
(BARR #1970 ) (i) CoALe hAS  |m

W) COALG CART. OCL.
(Ur) 3 COFReE J

N

Now :

R-MOD Loc. PRES . s B ACC

COALG (M BE COoUSTRUCTED wiTs LM
= Acc = loc. Pees. = @)- >, O



LAX COLIMIT THEOREW

E: 8" — AC PSEUDO ~FUNCTOR >,

B At & VW rk-FUT ™I — 8
E( Qi T) £ LIM BT

THEN “THE FIRRATION ASsSOC o &

BY GRuTH. CoNSTR., (S ACCESSIB LE,

EX: A Acc . Car®™® -9 pcc

C + > Z‘E
SATISFIES ABOVE HYPOTHESES |
GROTH. CONSTR, GIVES DIAG(A)

¢ 2> D

MoR
ORPH b F\i’l./@

DIAG(A) 18 AccC.

THERE 1S A FUNcTOR C:A~—> DIAG(A)
(Cay= A4 —A) WROSE (ADT 1S CoLIM



DEF: A WAS DETECTABLE CoLiMITS |F
THE FULL SUBRCAT OF DIAG(A)
DETERMINED BY THE DIAGRAMS THAT
HAVE® COLIMS 1S AccesSSIBLE,

NeTE: LOC. PRES. = DETN®F coumus.

THM: A HAS DETECTABLE CoLIMS IFF
T HAS A COMPLETION (C-(;» MMBEK)
TO A LOC PRES CAT.

DEF: A 18 AN ELEMENTARY CAT
(F IT 1S MODELS OF A THeory

IN Lee CORPINARY \* oRp Loaic)

—

THN: A ELEM => A 4AS DeT™® coum.

THERE ARE SMALL CATS WH#cH Don'T
HAVE DET™ coLim (MAvee evew
(CovnvTARLE SET)OP ) .*EFgMEA-S CA-EQS."



COR: A ELEM =5 F Loc PRES COMPLETION
THE COMPLETION 1S ALSO COCOMP,

QUESTIONS !
(1) IS THERE A CATEGORICAL CHAR.
OF ELEM. CAT.?
e ELEM 5 %,-ACC
. 4
- ELEM & “4,-L0C PRES

' : o '_*1 7
LEx: Conn. GRAPHS: N[ =B—1] 7

(2) TS THERE A CATEGOR\CAL CHAR,
OF CATEGORIES OF POINTS
OF A GROTH. TOPOS 7

-3 L0+ OLMS  (Nev Sorr. )

« A ACC + FILT CoLm

FILT(A,SET) 18 GROTH TOPAOS.
* A —> PT ( FiLT (A, SET))




