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*x,4,z S(x,7,x,z,y,z) =

344,x,z,x,z,y)
5:
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TRUE OR FALSE?

> maj,(a. ... az) =1
· (COUNTER EXAMPLE: 111 I I

INDEPENDENT SET

· CCOUNTERL EXAMPLE: S
maj7(3.. - b7) =0
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--
BABY-LOOPCONDITION:ENON-BIPARTITE CRAPH, POC(E) MAS SISGERS

->E HAS LOOP

L0M

RF WESHOW l=1
I Ce -> E

=>EMAS LOOP 3SufficientOBD e

UNDIRECTED CYCLE OF LENST 1

· 2=1 · =3,n=2

-l =3h =cz-4
SETEn:=EE

=>(0)
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C- ->Et Cy -> En

-> IIIIII =>En LOOP - Cyr ->E.
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[S] (A)

--
BABY-LOOPCONDITION:ENON-BIPARTITE CRAPH, POC(E) MAS SISGERS

->E HAS LOOP

(S

FINITENITEGRAPH,aorTHEOREM CMELL O NESETRIL 917: Emen
-

CINFANT
=>EHAS LOOP

Pot (EIF -

(sh

- inREALLY: E FINITE NON-BIPARTITE GRAPH, :
=>E HAS LOOP

DOES NOT PP-INTERPRETKy W/PAR.

MEOREM (BAeNVEN07)
(S) (A) Now:(5)

nee

EFINITE SMOOTH DICRAPH, ALSEBRAIC LENGTH 1, POCIE) TAYLOR -E LOOP
e -
NO SOURCES =Koor- Xn
NO SINCS

CADOLESENTS ↑To me4-7,73
Xe X (t->7 - (*) =1

: ~
x3
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->R LOOP

THEOREM (BARTOSWOZIR 'Ill

SYMMETRIC - CICLICALLYSYMMETRIC:

X(a.... an)ER (a2, ... anan) eR

⑤

-

X

MANT MORE: OLAR, BARTO+P., GILLIBERT-JONUSAS:P., MOTTETTP., EMR,
BARTOA BODOR+UOZIR+ MOTET+P.
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THEOREM CMELL O NESETRIL 917:
(sh

-

E FINITE NON-BIPARTITEGRAPH,
DOES NOT PP-CONSTRUCT Ky3 =>E HAS LOOP

COROLLARY E FINTEGRAPH -> CSP(E) INP OR NP-COMPLETE

POF: EPP-INTERPRETS R3 WIPAR => CSPLE) NP-COMPLETE (EAST)

· OTHERWISE, E BIPARTITESO CSPLE) =2-COLORING
OR LOOP OR TRIVIAL

IN GENERAL. ALGEBRAIC CONSEQUENCES... PARTI
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menTHEOREM (HELLO NESETRIL 917: E FINITE NON-BIPARTITEGRAPH, POLCE) TAILOR

=>EHAS LOOP

COROLLARY (SICGERS "II) A FINITE ALGEBRA, HAS TAYLOR TERM OPERATION

->HAS SISGERS TERM OPERATION

PROOF
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↑ T I
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=>EHAS LOOP

COROLLARY (SICGERS "II) A FINITE ALGEBRA, HAS TAYLOR TERM OPERATION

->HAS SISGERS TERM OPERATION

PROOF
- 2 = =CoA... TERM OPERATIONS OF E

flu...-ART PART OF 2
ALTERNATIVE"

E 12(3) :(8, (g,, ...,g()) -f(g, - - -g6)
FREE ALGEBRA FE4x,3,E]

↑ T I
E =

=(2(5),(Y),(E),E), (4)(E)OPERATION 3-ART 3-ARY
OF A =2 el

=>er =A* HAS LOOP

-
3

CONSIDER In =exe(
3/
is

E:=(...) =exe" was Loop Isc eld
sinceitsais)=
11 12 II

S(+2 ,πyz
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e
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nee
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LOOP

e

NO SOURCES =Koor- Xn
NO SINCS

↑To me4-7,73
Xe X (t->7 - (*) =1

: ~
x3

COROLLARY (SICGERS "II) A FINITE ALGEBRA, HAS TAYLOR TERM OPERATION

->HAS TERM OPERATION S(a,5,e,a) =S(r,a,,,e)

PROOF AS BEFORE: e

- 2 SMOOTH, ALGEBRAI LENGTH 1

or

X...) in Far,e] => Loop -> S

B
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meanin-
AFINITE, REA" SYMMETRIC, USIA) PRIME, POL(R) TAYLOR
->R LOOP

COROLLARYA FINITE ALGEBRA, HAS TAYLOR TERM OPERATION

->HAS WEAR NEAR-UNANIMIT OPERATION W:

*x,y w(x ..- xy) =w(X . . .xyx) =.. . =w(yx - - -x)

PROOF
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F=x,73, n> IAI* PRIME

R. =(((=)
... (=)3> n-ARY ON FE4x,43

R SYMMETRIC -> L00p (?) -R
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THEOREM (MAROTI - MCKENZIE '07
(S) (A)
meanin-
AFINITE, REA" SYMMETRIC, USIA) PRIME, POL(R) TAYLOR
->R LOOP

COROLLARYA FINITE ALGEBRA, HAS TAYLOR TERM OPERATION

->HAS WEAR NEAR-UNANIMIT OPERATION W:

*x,y w(x ..- xy) =w(X . . .xyx) =.. . =w(yx - - -x)

PROOF
CONSIDER

F=x,73, n> IAI* PRIME

R. =(((=)
... (=)3> n-ARY ON FE4x,43

R SYMMETRIC - LOOP (2)=R
->5w = CoAwIIE), ...,(y))=()

-

cra R ==[h(E), (EE),
.... (13) cicactcoor 3



GENERAL PATTERN

V...ARABLE SET, nun R=b()e)] =u
R DEFINES IDENTITIES IN FOR AN m.*ART FUNCTION I:

f(t - -
- rm) = EXAMPLE

= R=2(5),(i), (E),(E), (E),(t]
=f(r --- w

=>SGGERS



GENERAL PATTERN

V...ARABLE SET, nun R=b()e)] =u
R DEFINES IDENTITIES IN FOR AN m.*ART FUNCTION I:

f(t - -
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