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ON DISTRIBUTIVE n-ARY GROUPS

Wieslaw A. Dudek

Abstract

The classes of medial n-groups, distributive n-groups and autodistributive
n-groups are described. These are the classes of n-ary groups (/7 > 3) in which

the unary operation » X=X (2=X is a unique soluiion of the eqguation
Sf{x,x,...x,z)=Xx inan n-ary group) plays an important roie.

1. Introduction

As it is well known {11}, [8], [4], an n-ary group (n = 3) may

be defined as an m-ary semigroup (G,f) with a special unary

operation » x -» X, 1e. as an universal algeirra (7, f, ) of type
{n,1). Since the equation
.f(x?'r?“')xP:) = 'x

has in any n-ary group (G,f) a unique solution =:=¥, then the

operation : x—X is a uniquely defined bv the operation f. The
element :z=X is called skew to x. Obvicusly y=x iff x is an
idempotent. In general ¥ # ¥, but in some n-ary groups ((,f) there
exists an element 2z such that -=Xx for all » e (. All such n-ary
groups are derived (cf. [7]) from a binary group of the exponent
kl(n—2).

In this paper we describe some classes of mn-ary groups in

which the operation DX X plavs a very important role.
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On distributive n-ary groups

Because for n=2 such groups are trivial, we considger only the case

n > 3. Used terminology and notion are standard.

2. Medial n-groups

From the proof of Theorem 3 in [10] it follosws that any medial

n-ary group satisfies the identity

‘f(xln)::"f(i—],fz,...,f”}. (1)
Hence an n-ary group (G, f) is medial ift it 1s Abelian as an

algebra (G,f,") of type (,1). On the other hand. one can prove
(cf. [4]) that n-ary group (G, f) is medial iff there exists ae (s
such that

{n-2) (n-2)

flx, a ,y)=f(y, a .5
for all x,y € G, ie. iff the binary retract of ({s, Y 13 commutative
(cf. [4], [6])

Note that the identity (1) is satisfied also in some non-medial
n-ary groups. For example, (1} holds in the 8-group derived from the
group S§;. It is also satisfied in all idempotent n-ary groups.

(s

Let x= 79 and let .‘f(”"” be the skew element to ¥

where s>0. In other words, let V=% 5% % ete For example,

ina 4-group (G, f) derived from the additive group Zg, we have

%=6x{(mod B), ¥=4x(mod8), ¥ -0

for every s23. But in the n-ary group (7. /) derived from the
additive group of integers we have PARLIS A T

1f =x, then
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ord, (x)=ord, (fm)
for any natural t, where ord,(x) denotes the n-ary order of x, ie.

the minimal natural number p (f it exists) such that x*" =x. By

x> we mean x if 5=0,and f P x, . x) if s>1 (cf [3]

or [D)).
One can prove {cf. [3]) that ™ =x iff ord (x) divides

mo me
In particular X¥=x iff ord,(x) divides »-3. Hence in any ternary
group (G,f) wehave X=x forall xeG. Note also that if the
n~ary order of x is finite, then
ord, (x)= ord (X)
iff ord (x) and n-2 are relatively prime.
It is clear that if an n-ary group (G, f) satisfies (1), then for

all s> 0 it satisfies also

(s) -
FOdy = fEY D, )
Therefore if an n-ary group (G, f) satisfies (1), then the mapping
¢, defined by the formula

by(x)= 5
is an m-ary endomorphism of (G, f). Obviously ¢.0,=6,,, and
¢, is the identity endomorphism of (G, f) iff 9 =x for all
x € G. Thus the set of all ¢, forms the cyclic subsemigroup of the
semigroup End(G, f).
Moreover, the relation p, defined on ((, f) by the
formula (x,p)ep, iff FI=3, ie iff G ()=o) is a

congruence on (G, f) Obviously, py<p,<p, forany s<{,
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On distributive n-ary groups

If the set
E,={xeGlx=,(x)}

is non-empty, then it is an n-ary subgroup of an n-ary group (G, f)
with (1) Itisclearthat E cFE. cE, and £ "k 4=F.

Similarly, it is not difficult to verify that if (1) holds in (G, f),
then for any s the set

GO = (x| x e G}

is an n-ary subgroup of (G, f). Moreover, ( S (GEN for all
s,t ¢ N and GQGU)QGQ)_:_J_._ Obviously, for any finite mn-ary
group there exists e N such that G=G" forall szt On
the other hand, the n-ary group (G,f) derived from the additive

group of all integers is an example of an  n-ary group with

GO 2G for s#t  (GY contains all integers which are divided

by (n-2)°).

3. Distributive n-groups

Let (G,f) be an n-ary group in which the n-ary operation
f is distributive with respect to itself , ie. an n-ary group in which
the identity
SO IOM ) = SO ) Sy SO Y xin),
holds for all =12, .,n. Such groups are called autodistributive
n-groups {cf. [6]). One can prove {(cf. [5], Theorem 3) that every

autodistributive n-group (G, f) satisfies

FOY= FOd7 x,x0, (2)
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where i=12,...,n. An n-ary group (G, f) satisfying (2) will be called
distributive.

Let (G, f) be an m-ary semigroup with a unary operation ¢
such that  f(e,x,.. x,¢(x)=x forall xe (. If for any =12, .,n
holds also the identity

SO = S0 00, xl),
then (G, f.4) isa (f/d)-algebra in the sense of HJHoehnke {12} If

(G,f) is an n-ary group, then we have a distributive n-group.

because ¢(x)= x.

Proposition 1. Let (G,f) be an n-ary semigroup with the
above defined unary oreration ¢ Then (G,f) is a distributive

n-group iff it is a cancellative n-semigroup.

Proof. Suppose that an mn-semigroup (G, f) is cancellative. |

Then

f(xl 4 xH-l) f(x{ - b x1+l

implies a=¥56 (cf. [b]). If ¢ is distributive with respect to f, then
{n-2) {n--1)

FCx {x)x)= ¢(f(X)) JOx d(x)) =x
Thus for ye G we have

(n=2)
f(y, x ¢(X) X)= f(y t ¢>(X) SO x H(x),x))=
{(n-3) {13}

=f(f(y, x 6(x),x), x ,0(x),x),

which (by cancellation) gives

(n-3)
fly, x ,6(x),x)=y.
Similarly
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On distributive n-ary groups

(n-2) (n-2} (-3
f( X ,‘b(x),}"):“ ‘f(f( X ‘d)(r)ﬂ 1\’ & 7ib{x }? ‘,i'g)é -
(11--2) {n-2)

= £ % 000 S( x L9001,
implies

{n-21

F{ x Ld(x) vie ¢

Hence for all x,y € &G we have

(-3} (n-13

SO, x dx)x)= fOx oleivh- o,
which proves (cf. {4}, [8]) that ((r,f) 1s a distributive n-group and

®x)=x. The converse is obvious. ]

As it is well known (cf. [4], [8]) for »>2 an mn-ary group

may be defined as an mn-semigroup (G, f) with a unary operation

¥ —» ¥ in which so-called Dornte's identities

(n—7-1Y  (J-1) ] G-y dner
f(y! X :"x:’_: X ):f(]'}a X X, x !}F}:"_}‘ (3}

hold for all /,j=12 .. ,n-1

Using these identities and (2) it 15 not difficult to verify that

the following lemma is true.

{H-1) {71}

Lemma 1. In any distributive a-group v X and ¥ =X .

Corollary 1. Any distributive n-grouy satisfies {1). Moreover,
for xe G wehavealso x=f(¥.%,.. 8= fir.r. _x)
Lemma 2. In distributive n-groups
(a) x<k> - f(n—lﬁk),

(b} f-ck:» . (i—<k+l>)<lz> ’
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(c) fOi x> xl )= (fO )™
for all k=0]1,..n-1 and i=12,.. .. n

Proof. We prove only (a). For k=0 this condition is obvious. If

it holds for some ¢<n-1, then for f+1 we have

n-1) {n-1)
x ) f(-x-‘(ﬂ -1 1)’ x }

(n ; )I) —(n Iﬂ(ml))

x<f+]> — f(x<f>

>

— f(f(n-2~t)

3

which completes the proof of (a).

The condition {c) is a simple consequence of (2} and (a).

Corollary 2. If in a distributive n-group (G,f) ord (x)=)p

for some x & (G, then 2P = x and xk=¥P k) for k=01, .p.

Corollary 3. If p 1is a minimal natural number such that

x=%P)  for some element x of a distributive n-group, then .

ord, (x)=p.
Proof. See the proof of Corollary 10 from [5].

Lemma 3. All elements of a distributive n-group have the same
fiite n-ary order which divides n—1.

Proof. As a simple consequence of Lemma 2 {(a} we obtain

x“" = x. This shows that all elements of a distributive n-group
have a finite n-ary order which is a divisor of n -1 (cf. [3]).
Now, if ord, (x)=1, ord,(y)=s, then

v (2 Y1 (n=3) <> — (n=3) VyaS LI
x:f(x,}-’, y ):f(x,yv Y > Y ):('f(x,}/, B Y% 5_},‘))‘ .Y ,
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by (3) and Lemma 2 . Therefore /s Similaily we obtain  y= y™""

and sf. Hence 5=/, which proves that all elements have the same

n-ary order.

Theorem 1. Any distributive n-group is o set-theoretic union
of disjoint cyclic and isomorphic gutodistributive n-groups without

proper subgroups.

Proof. Let ord (x)=¢ and let ¢ i an  n-ary subgroup

N a B R e
generated by x Then (. = {x,xd:’,):(")}) Lx } Since all elements

have the same n-ary order, then (', has no preper subgroups and
any two subgroups ', and C, are isomorphic. Such subgroups are

autodistributive by Theorem 4 from [5} {This fact follows also

s
i

from our Corollary 12).

Corollary 4. A distrivutive n-group is idempotent or has no
any idempotents.

Theorem 2, Let = be an arbitrary element of a distributive
n-group (G,f). Then C, is the nermal subgroup of the retract
ret (G, f) and every coset of (', m  rei G0 s an m-ary

subgroup of (G.f) dsomorphicto ({, 7

fn~2)

Proof. Let (G#)=ret {G,f), ie let geb= f{a, x b} forall

o £l . e -
a,beG (cf. [9]). Then T R {{;%). Moreaver,
- 2 = . v e e ‘
C,={xx ...x'}  and C, i3 a coyoic  subgioup of the order

f=ord (x}) in (Ge). Itis normal, becavse by (2) and (3) we get
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{n-1) {n-2) (n—1)
aex=f(a, x )=f(X, x ,f(a, x )=
(n-1}) (n—-2) {n-1)

=f(x ,f(a, x ,XN=f( x ,a)=veq
forall ae(.

Moreover, for every k=12,...,/ we have also

i (n-2) P el {1n-2) o
aex™ = fa, x , %= f@* b, x ¥y=a*h,

which gives ae(,=C, for every aeG. This completes our proof.

Since by  Corollary 2 (,'xz{xj,f‘""_,.H,,r”'"“}, where

f_“—l} - ‘g”“])

t=ord,(x). Then =3  implies and, in the

consequence, x=y. This proves that in a distributive n-group any

endomorphism ¢ x &) is one-to-one and there is only t

different endomorphisms ¢, Obviously any such endomorphism is

also "onto" because for every xeG there exists y=x""e(C
such that x=4¢,(y). Thus ¢4.¢,.. .9, form a cyclic subgroup in
the group AuiG, f) of all automorphism of (G, f). Since

&(F)=d(x) for all automorphisms of an arbitrary n-ary group , then
this subgroup is invariant in the group Aw/{(G, f). Obviously any ¢,
is a splitting-automorphism in the sense of Plonka [13].

Thus we obtain the following result.

Proposition 2. If (G, f) is a distributive n-group , then the

operation : x-»Xx induces the cyclic subgroup in the group
Aul(G, f) of automorphisms of (G, f). Moreover, this subgroup is
imvariant in the group Aut(G,f) and in the group of all splitting-
automorphisms of (G, f).
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On distributive n-ary groups

From the above results it follows also thate G=FE = G for
any distributive n-group (G, f). Thus the class V, of n-ary groups
(G,f) such that G=FE, (cf [6], Problem 4} contains the class of
distributive n-groups. The class of distributive n-groups is also
contained in the class of all n-ary groups satisfying the descending
chain condition for G (cf. [6], Problem 5)

The class of all n-ary groups ({for fixed =n) is a variety
(cf. [11], [8]). The class of all distributive n-groups is a subvariety of
this variety. From Theorem 1 it follows that any free mn-group in
this subvariety is a set-theoretic union of disjoint cyclic
autodistributive n-groups with n-1 elements which have no

proper subgroups, but in general this n-group is not autodistributive.

‘Theorem 3. Awn n-ary group {{ 5 Fy is distributive iff it has

the form
Fxy=x 00z, oW x,e o *x ox, b, (4)
where b 1s a fixed central element of a group {{r#) with the
identity e. #"7=e, 0 s an cutomorphism of ((s0), Gb=b,

2 I 51 , ,
xolxelrxe ol “x=¢ ond 6 "x=x jorall xedi;i

Proof. According to the well known €iluskin-Hosszu theorem
any n-ary group has the form (G, /)= den, ), (77 ¢4 (21 for example [9]),
ie. for any m-ary group ((,f) there exist a group ((Ge), be(,
and an automorphism 0 of {(: ) such that §b=b,
@ x=-pexeb! forall xeG and
Flxly=x, o8x, o Fxye ' ek

If 8 and b are as in our theorem . then direct computations
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show that ¥=xeb"> forall xeG and (G,f)=derny,(Ge) is a
distributive n-group.

Conversely, if (G, f)=dery;(G.e) is a distributive n-group
and e is the identity of (G,e), then (2) and (3) imply

(n-1) (n=2) (n-1)
xebh=f(x, e )=f(C, e ,f(x, e )=
{n-1) (n-2) (n-1)

=f( e, f(x, e ,@)N=f( e ,x)=0"xep
which shows that 0" is an identity mapping and xeb=bex

forall xeG.

{n-1)
Since e= f(e, ¢ )=¢€%b, then b~ is skew to e Thus
(n-2) (n-1) o
e=f(x, x ,e)=f( x ,E):xoexoezxt..oe"“x,

. 3 -. ~1 . ~ AR
and in particular ¢=5"", which completes our proof. ¥

Corollary 5. If (G, [f)=dery;,(Ge) s a distributive n-group,
ther. ord (x}=ord,(b) forall xeG.

g 2 2 — . 7
Proof. Since e=xelxe0°re " x for all x ¢ {7, then

a i {n-1) ,
X fF P x )= e (x e Ox 0 OPxe. #6 Ux)e b=

mxF P ez =xebF,

then x**=¢ iff & =¢. Hence ord, (x) = ord,(b). _

Corollary 6. A distributive n-group (G,f) is idempotent
iff G, [)=dery (Ge).
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On distributive n-ary groups

Corollary 7. An mn-ary group (G,r5)=der ,(G»), where & is

arn identity mapping, is distributive iff the exponent of (G,e)
divides n-1.

Corollary 8. A ternary group (G,[f) is distributive iff there

exist a commutative group (G,#) and an element b< G such that

b=b"1 and f(x,y,s):xoy—l-ztb.

Proof. If a ternary group (G, [f)=den,(G,») is distributive,

then b =¢ and xsO0x=e¢. Hence 8x=x"' and ((rs) 1is a

commutative group. The converse is obvious. i

Corollary 9. The class of all distributive 3-groups is a proper

subvariety of a variety of medial 3-groups.

Theorem 4. For any w23 there exists a medial distributive

n-group which is not derived from any group of the arity L<n.

Proof. Let Z, e the additive group of rests modulo
p= "1 1 where =2 and (-D|(n-1). Then 6x=x(modp) is an
automorphism of the group Z, such that 6" y=x forall xe Z,

and 0b=5h for b=1+1+2+ 4+1"7%. The n-ary  group
(G, f)=dergp(Z,+,) is medial, because the creasing group Z, is
commutative {cf, [4], {6] ). Since, in this n-group ¥=x-b(modp) for

all x e Z,, then it is also distributive,
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!

Suppose now that our n-ary group (Z,,f) is derived from

some k-ary group (Z,,g). Then n=s(k-1)+1,

(k1)1 : f-1)+]
M = g ggGh )i, i (5)
and for @=0 there exists deZ, (d isskew to 0 in (Z,,g) ) such

that for all be Z, we have (cf. (3))

(k-2) (h-2}
gb, 0 ,d)=g(d, 0,b)

and

(n-2) {(k—-2) (n—k)
f(bOd)g(dObO)

For b4=1 the last identity gives (i+d)§(cf+-tﬁ'hl}(m0dp)» ie.

)= O(mod p), which for 122 and 2<k<n is impossible.
Obtained contradiction proves that our n-group i1s not derived from

any k-group of the arity & <n, which finish the proof

Qbserve that for t=2 the mn-ary group constructed in the

above proof is idempotent. Thus the following statement is true.
Corollary 18, For any n=z3 there exisis v medicl idempotent

distributive n-group which is not derived frovn uny yvoup of the

artty k< n.
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4, Autodistributive n-groups

Any commutative autodistributive n-ary group (G, f) may be
considered as an algebra (G, f,f) of type (nn). In this case it is an
(r,n)-ring in the sense of G.Cupona [2] and G.Crombez [1]. It is also
a special case of (f/g)~algebras described by HJ Hoehnke [12].

Since a commutative idempotent n-ary group is
autodistributive, then for any natural n23  there exists an

(n,n)-ring in which all elements are identities of this (n,n)-ring,

Theorem 5. An n-group (G, f) is autodistributive iff it has
the form
Fely=x 99x, 8 xq0. 00" 25 L ox, b,
where b is a fired element of a commutative group ((G,») with the

identity e, 0 1is an automorphism of (G,») such that 0b=5,
xoOxelPxe o8 2x=¢ and @ 'x=x forall xeG.

Proof. Direct computations show that any ﬁ-group
(G, f)=derg 1 (G ), where (Ge), 8 and b are as in our theorem, is
autodistribytive.

Conversely, if (G, f) is an autodistributive n-group, then (by
Theorem 8 from [5]) it is also distributive and has the form described

in our Theorem 3.

Mdreover, the autodistributivity of ((, /) implies
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(n-2) (n-23

Oxebelyeb= f(f(ex, ¢ )y, ¢ )=
(n-2) (n-2) {n-2) (-1

=f(fley, e ) flxy, e ), fley, e ). fley, ¢ N
=0yeheOxe@ yobe o0 yeheh-:
= eyobo9x082(yoeyo_”oe”_zy‘)ob” -
=0yehelxebh,

which gives the commutativity of ((,e). This complets vur proof. i
Corollary 11. Any autodistributive n-group is medial.
Comparing the above result and Theorem 3 we obtain

Corollary 12. A distributive n-group is uutodistributive iff it is

<85 - -dertved from a commutative group, t.e. if7 it is medial

This together with Corollary 7 sives  the  following
characterization of autodistributive n-groups which are b-derived
from a some binary group

Coroilavy 13 An ni-ary group (G, f)=den p40r 2. where & is
an identity mapping, ts autodistributive iff the yroup ({;/e) is

commutative and its exponent divides »n- 1.

'Thus for n<7 all distributive n-groups b-derived from a
some binary group are autodistributive. I¥or # 7 there are
distributive b-derived mn-groups which are not autodistributive. As
an example of such 7-groups we may consider 7-groups b-derived

from the symrmetric group S
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Observe that Corollaries 9 and 12 give the following

connection between distributive and autodistributive 3-groups.

Corollary 14. Any distributive 3-group is aurodistributive and

vice versa.

Theorem 6. For any #n>3  there exists a non-reducible

idempotent distributive n-group which is not autodistributive.

Proof. Let C be the field of complex nimber. It is not

difficult to verify that G=(" with the multiplication defined by
the formula
(x,y,2)e{a,bcy=(x+a,y+bc+c)

1s a non~commutative group with the identity e= {000} The map
Xx, y,z)= (ot.x,azy,az), where «a is a primitive (1-1)th root of unity,
is an automorphism of (G,9) such that 0 = x and
xelxe@xe o “x=¢ for all xeG. Thus an  m-group
(7, 1) =dery (G9) is idempotent and distributive  {Theorem 3).
Obviously it is not autodistributive (Corollary 12}

Now we prove that this n-group is not denved from anv group
of the arity 4k <n. Indeed, if an n-group (G, /[f)=der ((i®) s
derived from a some binary group with the identity ¢ then for all

x e ( we have

(n-1) (n--2)

f('r? C ): f(c!i x’ ('. ):: 'r?
which implies xre8c=ceBx. This for x=¢ gives Oc=c. Hence ¢=e¢

and Ox=x for every x e, which is incompatible with the
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definition of 0. Thus this n-group is not derived from a binary
group.
If it is derived from some k-ary (k>2) group ((s,g), then

n=s(k-1)+1, s22 and (b) holds. Moreover, Dornte’s identities for

(G,g£) and (5) show that

(k-2)  (k-2) (k-2) (k-3)  (k-2) (k-2)
fx, x ,x, x ,x,., x ,X)=f(x,X, x ,x, x ¥, x ,X)

for all x € G, where x denotes the skew element in (G, g). Hence
xe0x=xe0x, which for x=e gives €=0¢. Therefore ¢=¢ and
Ox=x, which is incompatible with the definition of 6. This

]

contradiction completes the proof. %

Theorem 7. There exist non-reducible and non-idempotent

distributive n-groups which are not autodistributive.

Proof. Let K be a fixed field of the characteristic p# 0. As in
the proof of the previous theorem, it is not difficult to verify that
G=K> with the multiplication

(x,y,z2)e(a,b,c)=(x+a,y+xc+b c+c)

1s a non-commutative group with the identity ¢ =(0,0,0). Moreover,
for any natural mz=2 such that pl/m, the map O(x,y,z)=(ox,y Bz),
where off=1 and o is a primitive mth root of unity of K, is
an automorphism of ((;,#) such that ©66=54 for b=(010). Since
0"x = x, xeOxexe o 2x=¢ and bex=xeb forall xe( and
n=pm+l, then an n-group (G, f)=dery,(Ge} is distributive but
not autodistributive,

In a similar way as in the previous proof we can see that this

n-group is not derived from any binary group. It is not derived from
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any k-ary (k>2) group, too. Indeed , if it is derived from a some
k-ary  group (G,g), then as in the previous proof
n=s(k-1)+1, 522 and xeOr=xefx for all xe{. From this
identity it follows that e=(0,y0) and a=(,u1) for a=(,0]).

Therefore

(k-2)  (k-2)  (k-2) (k-2
fla . ae e e, e .., e &)=¢ (6)

implies 0= l+a+a+. .40 Thus of'=1 and k-I= tm, because
o 15 a primitive mth root of unity. Hence pm=n-1=smm, and in
the consequence s= p. Therefore #n= p(k-1)+1. Thus from (6} for
ag=€¢ we obtain e={¢)’ ¢b, which is impossible because py+1i=0
has no any solutions in K. This contradiction proves that our n-ary

group is not reducible to any lk-group. This completes the proof. [}
From the above proof it follows that non-reducible
non-idempotent distributive n-groups which are not autodistributive

exist for some n>7 For n=456 this problem is open.

Corollary 15. For any »n>3 there exist un autodistributive

n-group which is not derived from any group of the arity m<n.

Proof. Such n-groups are constructed in the proof of the

Theorem 4. ]

149



Dudek W A,

Reference

1. G.Crombez. On (n,m)-rings, Abhandlungen Math. Seminar Univ.

Hamburg, 37(1972), p. 180-199.

2. G.Cupona. On (n,m)-rings, Bull. Soc. Math. Phys. R.S. Macedoine,
16(1965), p. 5-10.

3. I M.Dudek, W.A.Dudek. On skew elements in  n-groups,
Demonstratio Math., 14(1981), p. 827-833.

4. W.A.Dudek. Remarks on n-groups, Demonstratio Math., 13(1980),
p. 165 -- 181.

5. W. A.Dudek. Autodistributive n-groups, Annals Soc. Math.
Polonae, Commentationes Math., 23(1983), p. 1-11.

6. W. A. Dudek. Medial mn-groups and skew elements, Proc. of the
V' Universal Algebra Symposium, Turawa (Poland), 3-7 May 1988,
World Sci. Publ, 1989, p. 55-80.

7. W. A.Dudek. On n-ary group with only one skew element, Radovi
Mat. (Sarajevo}, 6{1980), p. 171-175.

8. W.A. Dudek, K.Gkazek, B.Gleichgewicht. A note on the axioms
of mn-groups, Coll. Math. Soc. J. Bolyai, 29. Universal Algebra,
Esztergom (Hungary) 1977, p. 195-202.

9. W. A.Dudek, J. Michalski. On a generalisation of Hosszu Theorem,
Demonstratio Math., 15(1982), p. 783-805.

10. K.Glazek, B.Gleichgewicht. Abelian n-groups, Coll. Math. Sac. J.
Bolyai, 29. Universal Algebra, Esztergom (Hungary) 1977,

11. B. Gleichgewicht, K.Glazek. Remarks on n-groups as abstract
algebras, Collog. Math,, 17{1967), p. 209-219.

12. H.J. Hoehnke. On the principle of distributivity , Preprint of the
Math. Inst. Hungarian Acad. Sci, Budapest 1980.

150



On distributive n-ary groups

13, J.Plonke On splitting authomorphisms of algebras, Bull. Soc.
Rovyale Sci. Liege, 42(1973), p. 302-306.

Dudek WA  Ph.D
Institule of Mathematics, Recerved October 20, 1993
Technical University,
Wybrzeze Wyspianskiego, 27,
S0-370 Wroclaw
POLAND

151



