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1. M. Hosszu [4] has proved that (¢, ¢) is an (n - 1)-group iff there
is a binary operation ‘.” defined on the same set &, a certain automor-
phism «: G — @& of (¢,.) and an element ¢ €& such thav

(1.1) (G.,)is a group;

(1.2) o (o) =@ and «"is an inner automorphism of (G.,) defined
by @, i.e. (@) =ax et for any @ c@;

(1.3) o(@yy s e Tup) = & a(@y) .. e{z,,,) o for any @, @,

q0d | By €6

If (Gy . o, «, a) satisties the Hosszii conditions, then the 7 - 1-
group (@, o) is denoted by Bxth,, (G¢.,) and it is called the # - l-ary
extension of the group (G.,) with respect to (o, a) and (G,., «, @) is called
a reduce of the (¢, o).

W.A. Dudek and I. Michalski [3] have generalized the Hoszu theo-
rem such : An » -} l-groupoid (G, ®) is an = + I-group if and only it
D is of the forin

(14) (D(‘/'UU sy Ty wn+1) ¥ @;v%»l(mh \((m‘z}? sHe ey Y”(wlh'-l)F Oin)? W =ms
where (G, o) is an m - 1-group and v an aulomorphism of (&, ) such

(1.5) +(C) =0, P e 3, 450 0
(1.6) o(v"(@), OF) = o0, w), Vaoe.

The n -} 1-group (&, ®) is denoled by lixtic, ... ¢(G, o) and it is
called the n + 1-ary extension of the m -- i-group (&, o) with respect to
(¥ €1y - -5 Cm).

Note that Iixt, o/*(&, ¢) is the same with Der), ¢ (¢, @) from [3].

s 1

We denoted an n -4~ 1-group by (G ¢).
In an m +1-group (G, ¢) to every ec i there vxists a unique skew ele-
ment ¢, € G such that

(i—1) {m—i) (i=1 (1t —1)
P(e, e 8 %) =o¢(x, ¢ ,8, ¢ ) =&

for any welG,¢ =2, ..., m.
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In [2] we have proved the following :

THEOREM 1. If (6, @) is an m + 1‘—g7‘0u;p then (@, ®) = Ewt-‘;,clm (G, ¢)

tff there exisis on G the same structure of group (G,.) and ewist a, be@, «,
B € Aul(d,.) such that.

(1.7) (G, ¢) =Ext7.(G,.), (¢, P) = Exifo(G,)
HE @ EEUTINOMONGK Y FELACL.

Let (G, o) and (G, ¢) be two m - 1-groups and (@,., a, a) and @y
oy ') some of theirs reduces. In the sequel we will need the following
result (see [1]).

TEHEOREM 2. A map f: G — G i3 ¢ homomorphism of m -+ L-group s
iff it exists @ homomorphism of binary group g : G — G such that

(1.9) flz) =f1) g(z)
(L.10) g(a(@))e(f(1)) = o/(f(1))e'(g())
(1.11) fla) = $(f1), f1), ..., f(2)

where I is the unit element of (G,.).

2. Our aim is to give sufficient conditions in order ahomomorphism of
m 4 1-groups to be a homomorphism of their # - 1-extensgions and con-
versely. Then we will establish some relations between some homomor-
phisms of pelyadie greups simultaneous reducible.

Leb (&, @) =Bxtyp (&, o) be and (6, V) = Bxti, = (G, ).

Remark. From Theorem 1 follows that there exists on & the same
binary group operation, the elements «, b G and «, € Aut(@,.) such
that (1.7) and (1.8) are verified. Again from same theorem it foll.o*_.vs th@t
we can choose for the reduction of (¢, §) the element ¢/ = f(¢) which will
be the unil element in (G,.).

-1 i1 ) -1 41

The pairs of polyadic groups (&, o) and (&, ©); (&, ¢) and (&, ¢)

are reduce to the same binary operation by

m—2 -2 A )
(21), @~y = @(z, €, ey, %) and u.v = b(u, ¢, ey, v)respectively. There-
fore, we have (1.7), (1.8) and

() §) =Bxt o (6).) (&) =Bxtfe (G,
wlhere
-1 m--1

a=g(c) o =ie)

(2.9) b =(e), v =F(e)

(2.3) yoa =maoy =f; yoo =aoy =p
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Since f(e) is the unit of (@,.), from Theorem 1 we obtain

CoROLLARY 1. The mapping f: (G, o) — (. $) 48 @ homomorphism
of m + 1-goups iff f s a homomorphism of binary groups and  following
relations are verified

(2.4) fou = alof,

(2.5) f(o(8 ) =#( o).

COROLLARY 2. The mapping f: (G, ) — (@', 1) 15 a homomorphism
of n -+ I-groups off fiis a homomorphism of binary groups and we have

(2.6) fop = @'of,

w1
el

n41 n-+-1

(2.7) J(© (e)) = d(e)

THworEM 1. If f: (G, @) - (G, §) s a homomorphizin of m - 1-
groups and the following conditions are verified '

(2.8) foy =x'of

(2.9) 3ee G such that Sole, ¢y ...y 0) = b(fle), o, .. 5 Op) then
[ 1s @ homomorphism of n -I- 1 -groups (G, ®) and (G, V).

Proof. We define on G a binary operation by (2.1) and we can
define on G’ a binary operation, too, such that ¢ = fle) is the identical
element of (6”,.). Then o" = ¥ (f(e), o fle).

It is well known (see [2]) that

(2.10) b =o(e, ¢y ..., 0,) @™ and B = (e, ory" Lkt rar1

5

Now we will prove that corollary 2 is true.
since f(e) is the unit element in (@, .) from (1.9) we obtain that bi
is & homomorphism of binary groups, and from (1.10) we have

Jooo = a’of .

From this equality, (2.3) and (2.8) we can write

fﬁ)B :fOYOOL = ’Y'oj‘oa :Y’oo{of — ﬁ’o lf
Hence (2.6) yield.

Now, we will show that (2.7) is true. Tudeed, from our hypotheses
it is sufficient to prove that

J(6) =¥ (fle), fle), ..., f(e))

since f(¢) = e’ is the unit element in (&,.) and using '(1.4) and (1.3), w
obtain e
Y(fe), fle)y - flO)) =dsulfle)y v'(He), ..., v*f(e), ¢,

ooy c’m)) = q}(f(e)’ 0;, Gé_; SRS c’/”)alls—r-l

7

2 ~ ¢.,2179
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Becanse f iy homomorphism of binary groups, from (2.10), (2.5)
and (2.9) we have

F(by =f(a(e, ¢y - o Ca)@) =floley €1y - - Oa))f(@™) =
= §(fle), o1, -y Ch)a”H

Using (2.10) we obtain f(b) =b’. Therefore (2.7 ) yield and from Corol-
lary 2 we have that fis a homomorphism of n4-1-groups (G, @) and (¢',V).

TaroruM 11, If f: (G, @) — (G, T) ts a homomorphism of n -4-1 -
groups and relation (2.8) holds and there exisis e € @ such that

flole, -y e)) = kKJ(f(P), e J(€))

then f is a homomorphism of m -+ I-groups.

Proof. We do same reduction as in Theorem L. Since f is a homo-
morphism of # -+ 1-groups it follows from Theorem 2 that f is a homomoi-
phism of binary groups and relations (2.6) and (2.7) are verified. Using
Covollary 1 it is sufficient to show that (2.4) is true.

Tndeed, from (1.8) and (2.8) we have

foo: :onjloB :Y/_lofoﬁ :'\{'_10‘Blof = (‘/,,of

Thus proofs of Theorem 2 is complete.

From Theorem 1 follows Lemma 4 from [3].

COROLLARY 3. If f: G — @ s a homomorphism of m 4 1 -groups
and relation (2.8) and f(C)) =0, =1,2, ..., n are lrue then f 18 & homo-
morphism of n - L-groups.

3. Dremrion 1. The polyadic groups (G, o), (G, ©) are called simul-
tanecus reducible if there exisls a same binary group operationon G
such that

(G, ) € Bxt (G,.) and (G, D)€ Ext(d,.)
m-1 -1

Tt is known that the polyadie groups (&, o) and (G, @) are simulta-

neous reducible iff there exists an element e € ¢ such that

m—2 n—2

(3.1) o(w, & o y) = D(w, ¢ e, ¥) Y,y €.

Suppose that the polyadie groups (¢, ») and (G, ®) are simultaneous
reducible and (67, ¢) and (6,V) ave simultaneous reducible too and

relation (3.1) is verified. 1 1
m-- n+
Tt is known that if the polyadic groups (G, ) and (G, V) verify an
analogous relation with {3.1) then we have

m—2 n—2

(3.2) d,)(a/, 2y By ?7') = Y, 2, z‘\{'v'.’/) 9 W, Y, zel’
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We can choose in (3.2) z = f(e) =¢'.

ni , - i :
From our hypothesis we can write that

»n-H1

(@, @) =Exty,_, (¢ ¢) and (6,1 = Bxty,, (6, ¢)

where
m=—s s-r1 W—2 n—2
v = (e, ecp)§ v = O(e, o(eg €, T, e), e, €q)
and
y \ »’—s s4-1 ) 3 ] m—2 n—2
o= gle, e); v =\(e, 4’(6\1” ¢, z,€), ¢ 6\1}).
y , .
COROLLARY 4. If the mapping f: G — & is ¢ homomorphism of

m - 1-groups and the relation

fOY = ‘Ylof
18 verified, then f is homomorplism of n -+ I-gr 3 ™
i ; X groups (G, ©) and (G, V).
b From Theorem 1 is sufficient to show that (2.9) is t-m)le. Re%ar.t,ion)m 9)
ecomes : -

"])(817 A Bab) 6',f(’0)) o '*])(3") LIS 6'7 'DI)
m—s$ 54-1 n—-s s-}1

Therefore f(v) =" or § (€', f( €)) = 4( ¢, cip)

But f(e,) = ew. Indeed, since f is a homomorphi '
3ut, . ] phism of m -+ 1-grou
we obtain f(e(®, ¢, ..., ¢ ¢)) =f(z) = b(f(z)e’, i

i) e,f(ecp)) o q’(f(x)a 6’7 LR} 3,: ed:)

Hence f(e,) = e}. This completes the proof.
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