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RELATIONS BETWEEN THE HOMOMORPHISMS OF SEMIGROUPS
AND HOMOMORPHISMS OF THEIR u-ARY EXTENSIONS

BY
I. COROVEI and 1. PURDEA

Let (S,.) be a semigroup, a =5, o 5—S an endomorphism and ¢ : %
—S a n-ary operation defined by ¢{¥... ) =xa(xa}ad(xy).. 2" ,)a.
(S, ¢) is called the n-ary extension of (5.« aj, it is denoted by Exti. S=
=(5, ¢) and Ext? S=Ext] .. 5.

M. S. Pop [2] has proved that Extz.5 is an n-semigroup if

) VreS, ax"(a)afd)=—mnz{x).

We have proved that if Exi7 .S is an #-scmigroup then (%) 1s true.

In the sequel we suppose that the semigroups (5,.) and (S',.) are with
the identitics denoted by 1, respectively e. Let a= Aut (S,.), B= Aut (S",.),
acS and be s, verifving (x) and & is a regular clement.

Theorem 1. A mapping f: S—=S" with f(1) a rcgular cement is « homo-
morphism of the n-semigroup Exi3qS into Extg,S' iff il exisls a homomor-
phism of semigroups g : S—S' such that f(v)=f(Vg(x} and g(x(x))B(f(1)) =
B (1)B(e(x))s for any x =G, and gla)=B(ANE(I(1)..p™ (J(1))P.

Corollary. A mapping f: S—S' with f(1) a regular clement is a homo-
morphism of n-semigroups from Exty S inlo LxtpS"if f1f exists a hontomor phism
of semigrowups g: S—S" such that Yx <5, fxy=f(V)g(x) and f(1) belongs to
the centralizer of f(S), and gla)=[f(1)]"".

Let (S,.) and (S,#) be two semigroups with the same support set and
with identities deno ed by 1 respectively e and 1is a regular element in (S, «).

Theorem 2. /fa, b S, a= Aut (5.}, B = Aut (5, #), and {d, «,.), {6, B. *)
verify (%) respectively, and b is a regular eloment in (S. %), then Extga(S.})=
=Ext3,(S, ») iff: for ¥x, 2.5, ¢ xy . xp={e. x) * (¢ xg); Yae S, a(x)
# B(1)=1 % B{x) and a=1 = B(1) » B:(1) ».. « 8" Y1) = b,

Corollary. We have, for V., X¥u® 5, %) Ko Xy—= A % A kok Xy ie.
Ext3(S,)==E (%S, %) iff for ¥y, %.€S5,1. 1, %:=(¢. %) * (e x2), and
1 belongs to the center of (S, %), and the order of | in (S, *) s a divisor of n—1.
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HOAMOMORPHIC RELATIONS ON #-GROUPS
BY
[ PURDEA amt N BOTH

o Let (A, Q). (8, L) be two nmiversal algebras of the same type and
0. the similarity-map. The relation p=d » B is called (o, 0{w))-homomor-
phic if vigve (=1, Lr=2a(x X, (0(w) (Vi) e is(e, 0{e))-hemo-
morphic for alle=0Q,2Q then pis called (Q,, 0(Q,))-khomomorphic. In the
case (A, )=(B, QY. 0=1,. & ts called L -com patible. '

M. Hossza proved the [ollowing Theorem

(G.o)is a n-group iff there exist a constant @ in G, a group operation
on G and an automorphism = of (G, 2) so that @ o, x,)=x, 2{x,), .
2" x,) - d. xfa)—a and 2"Yx)=a - v -a TV EG “ ‘

The structure {G. -,z a) s called a reduce of (G, @) and (G, 9) is the
n-ary extension of (G, - «., a). For cach x€G there 15 an clement & =G
which is the selution of the equation p(x, v,.., A, F)=x.

Proposition 1. Lt (G, o) and (G',b) be {wo n-groups. Each ((p,—),
(b,=))— homomorphic rdalion ts a Jdifunclional,

2. We study the relationship between the homomorphic relations
on n-groups and these on their reduces.

Proposition 2. (a). [f ¢ #s ((.. = a). (. B, &))-homomorphic then ¢ is
(. bY-homomorphic  foo.

(Y. 1f ¢ 1s {{p. 1, a™), {w, 1", &) homemorphic then ¢ is ((., a,
{+. 3, b})-]zomomorpffic. o ) ! " 4 2

3. Consider now the structures (G, o, —h (G'. w. —).

Proposition 3. (a). 7/ ¢ is ((.,z. a %), (%, B, -07Y))-homomarphic then p 15
{(w.—) (9, =))-homomorphic too.

(b). Ifpis ((7: —1). (b -, Uh)-homonor phic then is (. w, @ V), (%, 8, 671))-
homomorphic foo. '

Corollaries. 1. I/ (GG, o)=((;". %) then w reflexive velation 1s (L o, @)=
-compalible 1ff 4s (. Neowmpatibic, ' —

2. C{G. o) = Cl. o, —) =C(G, .
denotes the congruences on (G, ¢).

3. The lattice C{G, o, —) 1s 1somorphic Lo Lhe lattice of the a-tnvariant
normal-subgroups of (G..).

d Yy = O, &), where C{G, o)
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