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5 ier 1 bitrary collection of semiprine rings,
ary 2.5. I[f (R)ies 18 an ar SR " r %
then tlgzorr'ﬁilg IIY(R[C,) -z{ gentmﬂ_\' closed, where C1s the extended controid of R

"
Ty I brime rings, R=@®R,.
Corolla?y 2.6. Let (R)i-iw be a finite set of Semi prime rings i 921

C the extended centroid of R and Cthe exvtended centrotd of Ry, i=1, n, then:
i) E'éC ~C:4). If Ryts centrally closed for each i=1,n, then R is contrally
B - N A .

r'lo;e_r;'; irf). ®@RC; 18 centrally closed.
=1

REFERENCES

i i i ., 8 (1972}, 149— 164.
i O vings of quotients. Symposia Math., ! o
1. Amitsu rl,“S-A‘ Fi?tf:: fioyﬁjmﬁgfng extension of rings. Math. Zc_1~t., U?.“?,i-]a)]’ bl il
5 E\-‘Io | etli1 z'1;1 a..l e. W.S. 3 rd — Prime vings satisfying a generalized palyno 5
J.Mar n 5 S,

o 584. . . . X
i A!]gfébralll izi 11(:9(:612);- ?;IGG.—.\"OJ'IHRH.?I'JJ{Q exlensions: Prinie ideals and incompara
4. Robson, J.L., s Al

ity. ]. Algebra, 72 (1981}, 237—263.
5. Robso nblfli.té., 'l?m a.gfl . I:.\\' — niberal extensions.
| '87_ 0 Faculty of Mathemnatics
Universily of Bucharest

Proc. London Math. Soc., 42 (1981].

¢

Analcle stintifice ale UniversitSgii LAl 1. Cuza® din Tasi
Tomul XXXI, 5. T a, 1985 {supliment)

EXTENSIONS OF LEFT NEAR-RINGS

BY
MIRELA STEFANESCU

In the theory of groups, the problem of constructing a group E such
that it has a normal subgroup A’ isomorphic to a given group A and its
factor-goup E/.4" is isomorphic to another given group B has known a nice
development, since, in 1926, Schreier (12] had written his paper.
Schreier’s extensions of groups inspired the same constructions for rings
(Hall [5], Everett [3], Szendrei [14], Rédei [11]), for universal algebras
(Zitomirskil [17]) and monoids (Strecker [13], van Buggenhout [16],
Coudron {2], Hancock [6], Inasaridze (7). If 4 is an abelian group,
then the extensions of A4 by B can be described in terms of the cohomology
theory and this solution, although not exhaustive, ijs more illuminating.
Lausch [8, 9] used the cohomology theory in order to build the exten-
sions of a ring by a distributively generated near-ring.

I'n this paper, we include a brief outline of the general extension problem
for zero-symmetric left near-rings by using Schreier’s idea. Recall some
definitions and notations in the near-ring theory. For other informations,
see Pilz [10].

Definition 1. A left near-ring is a triple (N, ), where N s a nonvoid
sely " and - are binary operations such that : 1. (N, +)is a group (not
necessarily abelian); 2. (N, ) is a semigroup; 3. for all %, Y,2eN, % (y+z7)=
=x-y+x -z

We consider only the left near-rings for which 0 - x=0, for all x eN.,ie,
the zero-symmetric left near-rings. Such a near-ring is, for example, the set
of affine transformations of a linear space, with respect to the pointwise
addition and the mappings composition.

Definition 2. 4 sonvoid subset I of aleft near-ring N is called an ideal
of Naf:(I,+)1is a normal subgroup of (N, +)h, N.I<l andfor all x,yeN
and iel, (14x) - y—x-ye].

We note that each ideal 7 is also a subnear-ring,

Definition 3. Let N and N’ be two left near-rings. A mapping o : N—oN'
is a near-ring morphism, if o(x-ty)= e(x) (), elv.y) =ox). (),
Jor all x, yeN.

The kernel of ¢, Ker o={x €N/p(x)=0"&N'} is an ideal of N. Given
the ideal 7 of IV, we may talk about the factor near-ring N/I. The notion of
exact sequence is similar with the same notion for groups.
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Definition 4. Lot N, A, E be three left near-rings. ll ceall E the e].\f‘cns‘m;}
of A by N, if there exists the exacl sequence of near-rings and morphisms «
Hear-rings .

0mr A E N s,

i.c. A is isomor phic to an ideal A" of E and N 1s is<;ma;-rj>kz.f to I[4".
Definition 5. Two extensions E and ' of the near-ring ]I by I{l.t?nr;_r,—
) Foale ] AV E: r=ring [somorphism A L n,

ring N are calied equivalent, if there exists a near-ring 1 b

such that the diagrams .

0o Aes E~ms N = 0

l 1, l,xl_y ]

by

e e e & h truction of the extension
vow we give the construction > extension, ‘
i\fog i;‘ gnblc‘x(':ccnsion of A by N, wc identify A to ® (1), then we choolair:
a transversal of the sct of classes of E/4, such-that this sct co_rrespojx;ds t‘o l\tI ¢
isomorphism N=E[A, ie. therc exist the mappings #t : NxN— > t.egﬁ
% N—= A, for which g4 vs = vara-+m(e,B),X ¢. ¥, = ¥a.g +1{a, ), for an}, o, B .
Obviously, x,=m(w, v} and {(o, o) (—1-: : m(cfo,ﬁ))—}-(m(m, ©))%, for the
) "ith cct to the addition of V. ‘
neutr%eerig?::eﬁf‘:m—“;’i—i—racf}?xm @=—bta+tb for asN, ua,b i—-A,_:\fm =5,
S—{x, €EJa=N}. Hence we have a mapping 0 : N—Aut (:l,-l'—),' d?hn?d by
8 (a) =°(3a where 8, (a)=a% for any @ =N and a € 4. The normality of (. +)
in (F, implies :
o (I;—za“l)ﬁi(a“+ﬁ)m("'5), for any «, peN, asA. i i
iativi d the left distributivity laws imply the existence
of thér;i;;?sg??:\}\?;?\?x A=A, w: NxAxA—A, which satisfy the iden-
tities : : ,
(A1) m{x, B4y)+m(B, Y)=m(e+p, )+ (m(x, B))
(IT1} a - b=w{x, a, b)—m(®, ®)+d, S
(IV) s(aB, v, s(=, 8, a)+w(e, b, a)) -+ w(x, B, ¢, s{%, B, a)+w(w, b, a))=
—s{a, By, @)+ w(e, s(B, 1, b), a)+wla, w(B, ¢, b}, @), N
(V) s(a, By, a)+w(a, m(p, ¥) -+ +¢, ay=mn(xfB, ay)+(s(a B, a)) T+
+{w(=, 8, @)Y +s{a, v, a)-+w(e, ¢, a), =
forall«, B, y €N, a,b, c=A. We have also #(2, B)=s(z, [3,}(1)), for alll o, BEIB.
- . i ‘0 left near-rings . N and the mappings m, U,
Conversely, given two left near-rings A and ! ‘
s, w wh??h satigfygthe conditions (I} — (V). then the set E=Nx 4, endowed
with the binary operations :
I (o0, a)+ (2, b)=(=4 3, mfo. )+ a® 4-b),
(x, a) . (2, b)=(x3, s(x, & a) 4w, b, a)),

is an extension of A hy N,
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This is the generat method to obtain such extensions. We find also
the conditions for the cquivalence of two extensions of A by V.
I order to obitain the split extension of A Ly N we have to take m(e, 8)
0. for any 2. 3eN, The relations (I} —{V) hecome simpler if we take
(%, o) =nt{o, 2) =0, tor any 2« = N and similar conditions for s and i {nerma-
liscd sels of factors).
The case when N and L are distributive near rings and A i3 a zero
near-ring 1s also interesting. Here we replace s and i by two simpler mappings
i N A v dw N, such that s(z, 8, a)=/(x. Bl+u(a. 8). w(x, b.a)
t{z, b, for anv oz 3N, g be .
In spite of the analogy with the case of rings (see Everett £310,
the relations and the caleulations remain more complicated. '
In the case when o1 is a ring and N is an Ad-module, the extension is
the abstract affine near-ring of Gonshor (47 and in the case when L
is aleft near-ring and N s a left Jf-group. in some additional conditions.
the extension s the infra-near-ring of affine type (Stefinescu 15]).
The calculations can be done without great dificulties, although they
ask an claborated machinery,
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