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WHAT OF THE THEORY OF FINITE ALGEBRAS
HOLDS FOR INFINITE ONES ?

m→ TOPOLOGY

m→ OLIGOMORPTEIC CLONES

ANSWER :
• BASIC THEORY

?
• SOME ADVANCED THEORY

BARTO :

•

"

UNIVERSAL ALGEBRA STUDIES ALGEBRAS
"

• BIRKHOFF 's HSP THEOREM :

A- its ALGEBRAS :

B- EH5P (E)⇐ IDENTITIES (B) SATISFIED
IN A-

• (BASIC) SHAPE OF INVARIANT RELATIONS :

^

EQIATIONAL
CONDITIONS

E.G. MALITSEV , MAJORITY

MG47)=y = MC4A ,x)

• "

IF A- ,I HAVE SAME TERM OPERATIONS
⇒ CAN BE CONSIDERED EQUAL "

-7 CLONES
4



MOTIVATION : INVARIANT RELATIONS SAME ②

HOWEVER
:@= pollute))
ONLY IF e closed
trams =

:

PRODUCT
-

C
"

CE U C
htt 1

↳CRETE
-

SUM

POINTWISE CONVERGENCE TOPOLOGY

(NOT NEEDED WITH

INFINITARTT

RELATIONS)
SIMILAR :

Automorphism GROUPS = CLOSED

PERMUTATION
groups

so
:(A RELATIONAL STRUCTURE

⇒ POLKA) closets CLONE

TOPOLOGICAL CLONE WITH
COMPOSITION

THEOREM
W- CATEGORICAL

A- ,IB FIII.tt RELATIONAL STRUCTURES

↳ A pp
- DEFCNES IB⇐ POLGA) E POEGB)

2) pp
- INTERPRETS Pollitt) PolkB) + LIEGE

*

3) pp
- constructs Polka) - -7 Pol § finite

T
UNIFORMLY CONTINUOUS

1) BODIRSK4 t NEEETEIL '
05 2) BoDiRsuytB.

'
to 3) BARTOTOPREALTVP .

"

15



Be teapot ③
REMARK : CONTINUITY⇐ FINITE POWERS

④

tespfin us . HSP

CONTINUITY :
is it NEEDED ?

Pol GA) 7 Pol
z

BUT

PICA) µ Pol
•

• HAPPENS (BODIRskttEVANSTUOMPATSCHERTI.IS)
• NOT ALWAYS E.G , RANDOM GRAPH

(BODIRsuytpoNGRA.CZ +8 . ' 14) 5)
-7 PAOLINI

[RECONSTRUCTION
"

)

14

DEFINTLOIU
:[ = polyp) CLOSED CLONE

04GomoRpteicic-7EONTAINSOLCGOM@RPKK.PERMUTATCON GROUP

← IA w- CATEGORICAL

GOOD NEWS : basic THEORY WORKS

( INCLUDING CSP (A) VIA POCCIA))



BAD NEWS :

BASIC THEORY E- ABSTRACT NONSENSE

ADVANCED THEORY :
"

IT'S COMPLICATED
"

CLONES ON wGOAL :

CLASSIFY : IF i
- -
- - n

e

- ALL CLONES? ig "ILE'Em
2 I

- CLOSED ? .
'
oz)

- OLIGOMORPKIC ?w
•

W- CATEGORICAL STRUCTURES UP TO

PP - DEFINABKITT
.- -

NOT REALLY

- SOME CIEE.ES?
PROPERTIES E.G. NON-TRIVIALITY
ADDITIONAL MODEL-THEORETIC

ASSUMPTIONS: ok
.

20

2
•

ADVANCED THEORY

TRIVIALITY :

@ y ppnoz continuous

\
CLONE OF PROJECTIONS

ON {oats
f- PR4A)
⇐ A

pp
- INTERPRETS ALL FINITE STRUCTURES

NO RESULT !

OPEN : ⇐ E 7 PR03 ?



+
"

IDEMPOTENCY
"

: ⑤

BARTO : E TAYLOR a-← • EX7 PR03

• E IDEMPOTENT .

- a

UNARY FUNCTIONS

TRIVIAL

SO HE CAN PROVE STUFF

@ OLiG0M0RPHk ⇒ & NIT IDEMPOTENT

FIRST DILEMMA OF THE INFINITE SHEEP

IDEMPOTENCY : CAN'T LIVE WITH IT ,

CAN'T LIVE WITHOUT IT
.

26

IDEMPOTENCY MODULO Aut 4A) :

DEFINITION

A MODEL-COMPLETE CORE :#
UNIIIE .

t

Aut # = End f- Poe"4AI)

THEOREM LBopirsuy.ve/AIA
'

pp - INTER
-

CONSTRUCTIBLEIA w- CATEGORCCAL

Think⇒ 3- At MC CORE suck THAT
=

Hom

• Ai unique
1A→A

'

Thµ6A
'

)
PLUS :

•

L more
,AtERa IA

'

→ A



⑥
32

THEOREM (BARTO tp .
116 ) TOPOLOGY is IRRELEVANT

A- w - CATEGORICAL MC CORE
. TFAE :

• 1A pp
- INTERPRETS ALL FINITE STRUCTURES

WITH PARAMETERS

• 3 a- pot A ,E) 7 PR03

• I E Polka
,
E) 7 PR03

• Polka) ¥ te , tis .

e. sky,42,471=1%(447×12,7)
I

Pol VA
, E) : STABILIZER OF TUPLE a-

.

= Polka) n haploid)
at

38

THEOREM CBARTOtkoMPATSCHER.in LEAK t PHAM ← P
.

'

18)
1L

IA
"

SLOW ORBIT GROWTH : C2F TFAE :

• 1A pp
- CONSTRUCTS ALL FINITE STRUCTURES

• Polka) PR03

• Poe ¥ eoscxiqxifyieff.sk#XRif

CONTINUITY NEEDED TOPOLOGY IS RELEVANT
(BoDlRskYt MOTTET toL5Akt
OFREAL t WILLARD t P.

' 19)



⑦
43

-7 BODIRSKY -

. ④ FINITE HOMOGENEITY
RAMSEY

-7 MOTTET :

SECOND DILEMMA OF THE INFINITE SHEEP
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OPEN PROBLEM

ftp.I?E:IIIaoiEiEcorE : *• A At
-

-

• Aut) -- End

E.G : A- = LV1E) RANDOM GRAPH
*

II = (v ,
E) INFINITE CLIQUE

End# "

IA IA
'

W - CAT . ⇒ w- CAT .

SLOW ORBIT GROWTH ⇒ slow ORBIT GROWTH

HOMOGENEOUS ⇒ HOMOGENEOUS

RAMSEY ⇒ RAMSEY

HAVE ALGEBRAIC THEOREMS FOR po¥' WHEN

A- YA
' ARE W- CATEGORCCAL

•

7 HAVE SLOW ORBIT GROWTH

WANT BETTER THEOREMS WHEN

A- IS FO - REDUCT OF FINITELY HOMO-

- GENEOVS
.



IF A- HAS FINITELY HOMOGENEOUS EXPANSION 2
→

⇒ A
'

a-

-I' -

7

THEOREM

¢Mo*ETt;) "" + RA"⇐" ⇒ " " "A""

" SAME ?


