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MEET-PRESERVING FREE FUNCTORS

IVAN ZEMBERY

‘Let K be a class of algebras closed with respect to subalgebras. Let & be the
functor from the category of all sets to the category of all algebras of the class K
which associates with every set X the K-free algebra on the set X and with every
mapping @: X — Y the homomorphism F(X)— F(Y) extendmg the mapping .

Let X be a fixed set. For R, Sc X

F(RUS)=F(R)vF(S)
F(RNS)c F(R)NF(S)

always hold where v denotes the operation of join in the lattlce of all subalgcbras
of the algebra F(X).
We shall investigate conditions for the functor & to satisfy also

F(RNF(S)c F(RNS),
where R, Sc X.

Definition. The identity p = q is called totally irregular if the set of all variables
occurring in p is disjoint with the set of all variables occurring in q.

Theorem. Let R, ScX. Then F(R)NF(S)cF(RNS) (and hence

F(RNS)=F(R)NF(S)) if and only if one of the following three conditions holds
(i) RNS+0

(ii) there are nullary operations in K

(iii) no totally irregular identity holds in K.

Proof. If (i) holds, choose re RnS and if (ii) holds, let e be the value of
a nullary operation. In these two cases we shall show F(R)NF(S)c F(RANS). If
ae F(R)NF(S), then a=r(r, ..., r.)=5(s:, ..., S), where r and s are polyno-
mials and 7,eR for i=1, ..., n, 5;e S for j=1, ..., m. Let @¢: F(X)— F(X) be
a homomorphism with the property

rp=rfori=1,...,n
) _{t if RnS#@and 5;#r. (i=1,...,n)
W leif RnS=0and s;#r, (i=1,...,n).
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r(ri, ..., r.)=s(s, ..., s,) impliesa=r(r,, ..., r.)=s(t, ..., t,,) where t, =ror t, = ¢
for j=1, ..., m. Thus ae F(RNS) holds. If neither (j) nor (ii) holds, then
F(RnS)=9 and if moreover F(R)NF(S)#@, then according to (1] (§ 26
Lemma 1) (iii) does not hold.

Conversely, if none of the conditions (1) (n) (iii) is fulfilled then F(RNS) =
but F(R)NF(S)+0.
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CBOBOIOHBIE ®YHKTOPBI COXPAHAKIUHWE NMEPECEYEHUA
NBan Xembepbl
Pe3ome

CBo6oHble (DYHKTOPbI BCEria COXPAHAIOT OGBENMHEHHE, 3TO 3HAYHMT, YTO HMEET MECTO
F(RUS)=F(R)v F(S), rae F-co6opuslit dyHkTOp, R, Sc X ¥ v 0603Ha4aeT onepaumio o6be-
NMHEHHS B CTPYKType Bcex nopanre6p anre6pni F(X). B pabote noka3niBaercs, 4TO CBOGOAHBINA
(YHKTOP COXpaHsSieT nepeceYyeHHe MHOXECTB R M S TOrma M TONLKO TOrAa, Korra RNS# @ wan
CYHIECTBYIOT HYNSIPHbIE ONMEPALHH, WIH HE HMEET MECTO HHKAKOE€ TOX/IECTBO COiIEepXKaloLEe Ha JEBOH
W MpaBOH CTOPOHE COBCEM pa3Hbie NEPEMEHHbIE.
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