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A NOTE OX THE TMRECT PRODUCT OF SEMICOMMUTATIVE
n-LiROMIPS

Maria 5 PO

Eor the commutative finitely menerated n-groups, Timm [4] generaleed the
thearem of the "basis” from the hinary cage, concerning the representation of &
abelian finitely sencrated sroup as direct product of cvclic groups. [n this pore we
showy that the result {ubtamed of Timm) is also preserved for scmicommuzine
finitely gengrated woersaps

I Freliminaries

The pair (4,53 where A 15 a non-cmpty scr. o4 -1, ozl esM s an

peary associatve opezation 1] i called an n-senngreap A n-group s

n-semigrowp {420 mowhich the equations o, o o 20 -0, shotly
for Lxoa”) cw, v oguee solution in A, forarbaary oL a sd | wnd

fimesch {1, ond . Anou-senugronp (n-growpl | A=t meonmnutative if the

operation =" is variant pnder each permutation of the ehements mvilved



[ )

§ E . w41 . . :
(4,2} is sericommutative il (&, a7 'La) =(a, ol @) for arhitrary

pae o A Dbvioushy, Fon o 2 e commutative and senncommutative

n-Sefligroup {i-groap) concepls comeide. An n-semigroup (n-group) (4 .21 is
et i

("), Ay ), kel ) ), = (et ) L (a), , . Ca™) ) i1

T arbiirary aed o wgell,..ond
A o) s a semmcommaudative n-semigroup the it is an enliopic

n-semngesp The converse is 0ol true, but for a-groups the o notons ane

efurvalent In the n-group (4, =], the salution of the equation

[ELE
te, Lu,x) -a, shorly { o . x) =ao i called the “guerclemen = of o

[1] and it is denoted by o The slement o haz the addinonal property
(1,80, T L R R I foreach o 4.
Avn-group {4 =1 s called finttely penerated if there are & hxed clements
oo edA such that every cloment of A s wotten a5 product of these
elements sl of their querelements, e 4 T P
T k=1, shendhe ngroup (4 =% = ealiest evelic and o 15 denoted by o o
IV 0t =) is an megroup, oo ) @ fised slement and - 17 - 1, e

banary operaon defined by

r-p=0r; o .a.Fk, i2)

thei (4, is a group with the unit clement o, denoted red (A ) called

the seduced proup with respeer to o o The reduced  proup o &
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IF[A i a group, Jedw (A, ) suchthat ™ ' s anoiner automorphism
of A penerated by e d . fa)=w) (1
then the n-ary operahon 0 A% - 4 dehned by

(S T AR T E R TN S o o P41

15 an w-proup aperation and (A, * ) is called the aeary extensmn af the hproup
(A2 relatively o oasd and £ deooted by i A

FIOTEOVET, n:r.l'"-;n:'.:.n'l:“l.-i'._':l] i fsomoephic w {4} . The extension of @
cosmmitative @roup by using an automorplism A - A and an clament a0

such that 77 ' s the identity map and Tl - o, 15 a ssousommianye

1= BT

IF{A=) 15 an w-growp, JoA -4, fix)= [ ax, a .| , then

cxi" |'r|:'.'..r,l;_.-'1.'\-], Yy=(A_ o} L)

eIl
i L

2 Tet {d,=),, bea family of ngroups On the Curlesin prosdinet

M A, we defing an -arv operation =" m the followmy way

wa,ed, g Lgraf flay ), e b ) = Ud, . .|:'.'__|_I]l'll__I

1

Iz alyehr | ] B | i calbed the direct ganduct of the n-gronps (4 <, .
n-Croups forme @ variety and for this reason they have the propertics of vanenes

and in the same mae they have cerlam specific propeties, 166
- The dwea product | I A, =) ofa famly uf { semicommulatree o

_I
commulELvE] 1-Rmups 1S ggam an a-geoupoof the seme bype Forevery Jof.

the canonical projecton MA, ~A: plia), )-a 05 a swechive
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homomorphism IF (o). ¢ I A4, , then Ta)_-ial ..
[

- The direct product of a family of n-groups containg sub-n-groups which
an isomerphic o the factors i and only o6 s possible 1@ define 2 homomanhisa
of n-proups between each two factors { this is @ non - urvial affirmation, as the
category of n-groups s not a connected one)

The connection between the direct product of n-proups and that of bigroups
is given by the following

Theorem 1 [3]. &) Ve direct producy of the reduces of o il of
megrimgasw (4,00, rm'-rrf'-iwr-f}- to the elements a,e A, 1ol is equal fa the

Fedvee of the et prodact of the family refefivgly b (ald o, fe

redd . [T A o) =TT rd (4, 5) {6}
Tied Pooerd

(74
LI (A, ) aregrowes, §E Aw (A ) such thar fT

ivoR mner awlomorpiim of A senerating o F A, who (lal=a 081,
dhew foe iy vy sxienyiony we Bove

ey [T Arm) = T et (4,0 (1)

where b J1A -4 ki(x), DECLE) )

Fou the commutatve finitely gencrated n-gromps, T [4] generalized the
thegrens ol the "basis” from the bivary case, conceming the represeintation of an
ahelian fmtely sencrated group &5 direct product of cvche gronps

W show that the resalt obtaied of Tinm = also presereed  for
sempcamnitaive intely generated n-groups, as follows

Theorem L. Jf o semicommuiotive d-geoup 5 fineely menceaed, shen i s
swomearpiie {0 g divect prodiect of  semicomimetanive nopros whiose By
reduces are oyolic growps.

Proal, Let (4.7} be a finitely peneated sermcommurarive n-group anid
aed, e ol the senerators. The sedisced FTEHI .l'.-'.-."rl (A, ] ={d ;) 15 @

commutateee finifely generated group; from the “hasis” hecrem o s somomhic
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o a dircet product of cyclic groups {4, 1, i=0h e there iz an isomaerphizsm

L
gired A - LA

a

Lt us denote %, = [_pl_-a-lp]['r:ll e A, = (poepiia) | where s the canonical

i
projection of T4, onto - A, = 1.k ; therefore  pda) =, al.
=

in 3

I fA-A fix)-(ax a @ hen by (5] we have

(A=) "‘-’-“_.:,lll':“"‘ra':-‘*:"'];'] and g s an isomophism for the n-ary éxlensions
bo

. l' !
1 |

n ;I.\II

-:'.T.'_I::H,_[_J'-::r.ll_-_ P I Ty

where b =ap= e b satisfies the conditionz (3}
Let fcAuid.) besuch that fic) «; 4" =1, where c=a'l and
(k) = ¢, f= i.n and & -(0), 3 Tenote ey, (A, 104,20 then

=3l

L) ~lo.x, @ ) Pdisss Ty The 1 By wee o

[ + §
, 1] |J I "'""','"- (o1l weed fead,”, 1A )

drd
¥ :

are cyelic groups
I praztscular, for the commutistive case wie kave =0, umd we et i’ s

resulis &5, 4]
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