
 

IDEMPOTENT ALGEBRAS TAYLOR TERMS

Def An operation t Ah 3A n 2 is a

Taylor operation if it satisfies a set
Sei en of Taylor identities i e ei
is of the form

try flz Zh flzi zu

where z Zn Zi Zh EK y Zi Zi

ie FEE REIHE



in part identities cannot be witnessed by
projections unless IA I

Ex s constant operations ff x fly y

binary commutative 4 x y fly x

4 fly ff
Mallcev Mix y y mly x

ÄH MIKE

es.nl jY mEy y



Def A F algebra A Fly to term of A is

F term tk n n 2 St is Taylor_p

Recall C D clones of operations A done

homomorphism is mapping 9 40
that preserves anties projections
and compositions

exiv preserves identities

Projecone of projections on
2 element set



Thm6.6.4

Thm Taylor 177 A idempotent Then
A has a Taylor term iff there is no

done homomorphism ALA Prof

Prof

Taylor identities cannot be witnessed
by projections done homomorphisms
preserve identities

assume HG CHAI Prog
by Gr 6.5.14 App sentence that

his in Cba but ht in Prog



Wbg I.by introlucin new existential
quantified variblestfrsubterms

It Arya fr

where elf _f is conjunction
of Atoms of the form

Tel golgi Kiel Dmt
er gly te prüft te

9,90 Dm Eff fr



ey identity fho y fly is equivalent to

Jffatsffikyffiftzkylifsky
Afzky priky
ASW PEW y



for fECHA ge CMA let

f g k Kme flgki.im 9km 2m DKm pej me

m times
HT ftp ie ftgKTxi E x2 Te te

g mi

tsEEE
by idempotency of A



So far CHAI f

Prof

Jf Ifr Ulf fr

let ki denote the arity of fi i I r

K I Ki
F f K f fr fr DE CHIA

Claim As in Ei every fi i i r is

obtained by identifying variables in F

tiki kit FlüIEI



Proof of claim

K2 fik xp FAKE XY
fzCry Tc f Kfz KHz TK

re F filzt
fiEIYjj.IE

filx.EE FilijjünEIKI
fiat Fi IK FIFI E Fi D Filet fikini
i 2 steps
ND ti fx xp If I

Kin
0



in other words fi Fo Fi where p is

appropriate tuples projections

let n k and I F FE CGM A

every conjunct of I can be written in
the form variables variables

ti

t.FIiEsoiofioffi
fikp k g



Fo fi o top Fopijk
i M I

picks picks picks
Kmany k many k manyof top F ÄH ftp.xj of k Xj

F Fopi Fop Fopik g

joo Kik where

picks n many
iii in is tuple of projections obtained

from pi by replacing every character
eski by the tuple pie



every conjunct of the form

fj K g fio.fi Tiki kj
can be written as

Jogi Ix xp Jo J niki
x n

every conjunct of the form

fix kj pr x kj can be

written as

do gilt xp Jo Prä Pre k y



let O be the conjunction of all these

identities Then A LA FHO

Colin if de CIA witnesses O then

t is o Taylor operation

Proof of Claim

wt.si lEnJT TlEfx y3 VeFvel
I satisfies AT ü

ie t xxx Alt yt x

e



assume JEFF ATSCH TK
ie same variable appears at the e th

place of both sides

write life 1 Kt l2 with A GE SI K

we must in fact have life since

I satisfies Exe
IFF

x E frz TK KK

x Xx x f Xy K Xx
je Xl



But then Jf Ifrelf fr is

satisfied by the assignment Toni of
compositions
and projections

g tim prüfe i i r

prints pr

ü si TÄTE p e lel kte

Times

ie pie



check for every conjunct

fj fi.fi f in es Jogi jo iii.in

9
conj of e

M
con j of O

by A je gilt in

kj
hence glfjkprjei PEj.ir ivi



Ä Ei in in is tuple of projections obtained

from pi by replacing every character
ME Ki by the tuple pim e ftp.kte

le th of theEirik Pipi ei t enthauptet
hence glfi of fi glfini
prää ofprüf profi prijirie.jpE in S



fj prüm a Jogi Jo prüf prä
T

Cmj of y conf of O

by die m

then get prüf pr g prä

can be satisfied by
projections


