FACTA UNIVERSITATIS (NIS)
SER. MATH. INFORM. 7(1992), 23-35
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(BANDS OF NIL-EXTENSIONS OF GROUPS)*

Stojan Bogdanovi¢ and Miroslav Ciri¢

Abstract. This paper is the continuation of [1],[2] and [4]. Here we consider
semigroups that are bands of nil-extensions of groups and various special types
of them.

1. Introduction and Preliminaries

Throughout this paper, Z* will denote the set of all positive integers.
A semigroup S is w-reqular if for every a € S there exists n € ZT
such that a™ € a™Sa™. A semigroup S is completely - regular if for
every a € S there exist n € ZT and x € S such that a" = a"za"
and a"x = xa™. Let us denote by Reg(S) (Gr(S), E(S)) the set of
all regular (completely regular, idempotent) elements of a semigroup S.
A semigroup S is Archimedean (left Archimedean, right Archimedean, t-
Archimedean) if for all a,b € S there exists n € ZT such that a" €
SbS (a™ € Sb, a™ € bS, a™ € bS N Sb). A semigroup S is completely
Archimedean if S is Archimedean and has a primitive idempotent. By
radical of the subset A of a semigroup S we mean the set /A defined by
VA={ae€ S| (3ncZt)a" € A}. If e is an idempotent of a semigroup
S, then by G. we denote the maximal subgroup of S with e as its
identity and by 7. we denote the set T, = v/G.. On a semigroup S we
define the relation 7 by

def
ath —

(e € E(S)) a,be T, (a,b € S)
The relation 7 always is symmetric and transitive, and it is an equivalence
if and only if S is completely m-regular.

A semigroup S with the zero 0 is a nil-semigroup if for every a € S
there exists n € Z* such that a” = 0. An ideal extension S of T isa
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nil-extension if S/T is a nil-semigroup. A subsemigroup 7' of a semigroup
S is a retract of S if there exists a homomorphism ¢ of S onto T such
that ¢(t) =¢ for all ¢ € T. Such a homomorphism we call a retraction.
An ideal extension S of T isa retract extension (or retractive extension)
of T if T is aretract of S. A semigroup S isa mw-group if S isa
nil-extension of a group.

A semigroup S is a Rédei’s band if xy=x or xy =1y forall z,y € S.
A band S is left reqular(normal, left normal) if S satisfies the identity
ar = axa (arya = ayxa, ary = ayr).

Veronesi’s theorem. [13] A semigroup S is a semilattice of completely
Archimedean semigroups if and only if S is w-reqular and Reg(S) =

Gr(S).

Munn’s lemma. [9] Let a be an element of a semigroup S such that
a™ lies in some subgroup G of S, for some n € ZT. If e is the identity
of G, then ea=ae € G, and a™ € G, forall me€Z*, m >n.

Bogdanovié-Milié’s lemma. [5] If S is a w-regular semigroup all of
whose idempotents are primitive, then S is completely m-reqular with mazx-
imal subgroups given by G. = eSe (e € E(9)).

Define a relation ~ on a semigroup S by:

a ~ b VN (Im,neZt) a™ €bSNSH and " € aSN Sa.
Putcha’s theorem. [11] A semigroup S is a band of t-Archimedean

semigroups if and only if
t 2
ray ~ xa‘y,
forall a€ S, x,ye St

For undefined notions and notations we refer to [10].

2. Bands of Nil-extensions of Groups

Bands of nil-extensions of groups (m-groups) are studied by J.L. Galbiati
and M.L. Veronesi [7], B.L. Madison, T.K. Mukherjee and M.K. Sen [8] and
L.N. Shevrin [12]. In the present paper some new characterizations of bands
of nil-extensions of groups are given.

By Theorems 1,2 and 3 three preliminary results of decompositions of
m-regular semigroups into a semilattice of retractive nil-extensions of com-
pletely simple semigroups will be given. The main results are Theorems 4
and 5.
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Theorem 1. Let S be a w-regular semigroup and let for all a,b € S
there exists m € Z* such that
(1) (ab)™ € a®Sb>.

Then S is a semilattice of retractive nil-extensions of completely simple
Semigroups.

Proof. Let (1) hold and let a € Reg(S). Then there exists = € S such
that a = axa, so

a = ara = (ax)"a for every n € ZT,
€ a®’Sz%a by (1),
Ca®s,

a = axa = a(za)" for every n € Zt,
€ az®Sa? by (1),
C Sa? .

Thus, a € Gr(S), so by Veronesi’s theorem it follows that S is a semilattice
Y of completely Archimedean semigroups S,, a € Y.

Let o € Y. Then S, is a nil-extension of a completely simple semigroup
K,. Let aeT.,C S, forsome e€ E(S,) and let f e E(S,). We will
prove that

(2) af =eaf and fa = fae.

First, we will prove that for every m € Z™ there exist n € ZT and u € S
such that

(3) (af)" = a™uf.
It is clear that this holds for m = 1. Assume that (af)” = a™uf for some
ne€Zt and uw e S. Then by (1) it follows that there exists k € Z* and
v € S such that

(af)”k — ((af)")k — (amuf)k — (LQm’U(Uf)Q — am+1u1f,
where w; = a™ 'vufu. Therefore, for every m € Zt there exist n € Z+t
and u € S such that (3) holds.

Assume that m € Z1 is such that ¢™ € G, and let n € ZT and
u € S be such that (3) holds. Since af € K,, then af H (af)", where
H is the Green’s relation on K,, so af = (af)"v for some v € S. Thus

af = (af)"v =a™ufv =ea™ufv =-eaf.

Hence, the first part of (2) holds. In a similar way it can be proved the
second part of (2). Therefore, (2) holds.

Define a mapping ¢ : S, — K, by:
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o(a) =ea if aeT,, ec E(S,).

Let a € Te, b € Ty, e, f € E(S,). Assume that ab € T, for some
g € E(S,). Then by (2) and by Munn’s lemma we have that

p(ab) = gab = gaeb = gaebf = gabf = abf = afb = eafb
= ¢(a)p(b) -
Therefore, ¢ is a homomorphism and since ¢(a) = a if a € K,, then ¢ is

a retraction, so S is a semilattice of retractive nil-extensions of completely
simple semigroups. [

Theorem 2. Let S be a w-reqular semigroup and let for all a,b € S
there exists n € ZT such that

(ab)™ € a*Sa.
Then S is a semilattice of retractive nil-extensions of left groups.

Proof. By Theorem 2.2 [1] it follows that S is a semilattice Y of semi-
groups So, a € Y, and for every a € Y, S, is a nil-extension of a left
group K.

Let a€Y, let a€T, CS,, forsome e € E(S,) andlet f e E(S,).
As in the proof of Theorem 1 we obtain that af = eaf. On the other hand,
there exists n € Z* such that (fa)® € Sf, so (fa)" = (fa)"f. Since
fa H (fa)™, where H is the Green’s relation on K,, then fa = faf,
so (fa)" = fa" for every m € ZT. Assume that n € ZT is such that
a™ € Ge. Then fa=u(fa)™ (since fa H (fa)™), whence

fa=u(fa)” =ufa™ =ufa™e = fae.

Therefore fa = fae, so as in the proof of Theorem 1 we prove that S, is
a retractive nil-extension of K,. [

Theorem 3. Let S be a band of w-groups and let Reg(S) be a subsemi-
group of S. Then Reg(S) is a band of groups and a retract of S.

Conversely, if S has a retract K which is a band of groups and S =
VK, then S is a band of w-groups.

Proof. Let S beaband I of m-groups S;, i € I, and let Reg(S) be a
subsemigroup of S. For ¢ € I, let S; be a nil-extension of a group G;
with the identity e;,. Then Reg(S)= Gr(S)=U{G; |i e I}. Then it is
clear that Reg(S) is a band I of groups G;, i € I. Define a mapping
¢ :S — Reg(S) by:
o(r) = ze; it xes;, 1el.

Let z; € Si, WS Sj, Z,j € I. Then €;Cij = (6,’62‘]')61']' S SijGij - Gij and
ejje; = 6ij(eije]—) S GijSi]' - Gij, SO
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(eieij)i = ei(eij(eiei;)) = eileieij) = eieij € Sij
(eije;)” = ((esjej)eij)e; = (eizej)e; = eijej € Sij -
Since 9S;; contain exactly one idempotent e;;, then
(4) eieij = eijej = 62‘]'.
Now we obtain that

p(zi)p(z;) = (wiei)(zje5)

= eij(@iei) (zj¢5)eq; (since m;eizje; € GiGj C Gyy)
= €;je;x;XT;€e;€e;; (by Munn’s lemma)

= €i;j€;Ti€iT;j€;jE;j€;; (since e;je;x;x; € GijSi; C Gij)
= €ijCiTiT e (by (4))

= €i;j€;€;T;T;€ij (Slnce zizjey; € SijGij C Gij)
= €ijTiTjCij (by (4))

= xiTje;; (smce zizje;; € Gij)

= p(wiz;) -

Therefore, ¢ is a homomorphism and since ¢(a) =a if a € Reg(95), then
¢ is a retraction of S onto Reg(S).

Conversely, let S have a retract K which is a band [ of groups
Gi, i€l andlet VK =S. Let ¢ :S — K be a retraction and let
Si=¢ YG;), i€I. Then S;NK =G; and S; =+/G; forevery i€ I.
Therefore, S; is a m-group for all ¢ € I, so S isaband I of m-groups
S, 1el. O

Corollary 1. [7] (i) A semigroup S is a retractive nil-extension of a
completely simple semigroup if and only if S s a rectangular band of -
groups.

(17) A semigroup S is a retractive nil-extension of a left (right ) group
if and only if S is a left (right) zero band of m-groups.

Theorem 4. The following conditions on a semigroup S are equivalent:
(i) S is m-regular and for all a,b € S there exists n € Z1 such that

(5) (ab)™ € a?bSab?;

(ii) S is completely w-regular and for all a,b €S is
(6) abt a?bT ab?;

(iii) S is a band of m-groups.

Proof. (i) = (ii). Let (i) hold. Then by Theorem 1 we have that S is
a semilattice Y of semigroups S,,a € Y, and for every aa €Y, S, isa
retractive nil-extension of a completely simple semigroup K,. Therefore,
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S is completely m-regular and by Corollary 1 it follows that S, is a
rectangular band of m-groups for all a €Y.

Let a,b € S. Then a € Sy, b € S for some «,8 € Y and
ab,a®b,ab® € S,3. Moreover, S,s is a rectangular band I x A of -
groups Tin, i € I, X € A. Let ab € Ty, a*b € Tj,, ab* € T}, for
some i,7,0 € I, A\,u,v € A. Let e;, be the idempotent of 7},. Then
emaQb € Tfu CTj, and

ejanb = ejﬂewaab € TJ’MSQBTZ')\ - 1}')\,
so = A. In a similar way it can be proved that [ =14. Also, by (5) it
follows that there exist n € ZT and w € S such that (ab)" = a?buab?,
whence uab?a?bu € S,p, so
(ab)®™ = a®b(uab*a®bu)ab® € TjrSapTi C Tjy.
Since (ab)?" € T;x, then j =i and v = \. Therefore, ab,a?b,ab? € T}y,
so (6) holds.
(49) = (4i7). Let (i3) hold and let a,b € S. Assume that a €T, b€

T; for some e, f € E(S). By (6) it follows that ab7a*b for every
keZt. Let ke Zt besuch that a* € G.. Then

eb = a*(a*)~1b7 (a¥)%(a*)~1b = aFeb = a*b T ab.
Thus, abTeb. In a similar way it can be proved that ebref. Therefore,

abtef, so T isacongruence on S. Itis clear that 7 is a band congruence
and every Tt-class is a m-group. Hence, (ii7) holds.

(tit) = (i). Let S beaband I of m-groups S;, i € I. Let
a€S;, beS;, i,jel. Then ab,a®b,ab® € S;;, so (i) holds. O

Remark. (i) < (4i7) of the previous theorem is proved in [8], but here a new
proof is given.

Theorem 5. The following conditions on a semigroup S are equivalent:
(i) S s m-reqular and for all a,b € S there exists n € Z" such that

(7) (ab)™ € a®bSa;

(ii) S is completely m-reqular and for all a,b € S
(8) abt a?b T aba;

(ii1) S s a left reqular band of w-groups.

Proof. (i) = (ii). Let (i) hold. Then by Theorem 2 it follows that S
is a semilattice Y of semigroups S,, a € Y, and for every a €Y, S,
is a retractive nil-extension of a left group K,. By this and by Corollary
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1 it follows that for all a € Y, S, is a left zero band of m-groups. It is
clear that S is completely m-regular.

Let a,b € S. Then a € S,, b € Sg for some o«,5 € ¥ and
ab,a’*b,aba € S,p. Moreover, S,p is a left zero band I of m-groups
T;, i € I. Assume that ab € T;, a?b € T; and aba € T) for some
i,j,k € I. Then (aba)? € T and

(aba)? = ab(a®*ba) € T;Sap C Ty,

so k=14. Thus, abtaba. On the other hand, by (7) it follows that there
exist n € Z* and w € S such that (ab)" = a®bua. Since ua?b € Sup,
then

(ab)" ! = a®b(ua®b) € T;Sap C T},
so j=i. Thus, abta?b. Hence, (ii) holds.
(44) = (d¢i7). Let (i) hold and let a,b € S. Assume that a7e and
bt f for some e, f € E(S). As in the proof of Theorem 4 it can be proved

that abteb, so 7 is a right congruence. By this and by (8) it follows
that (aba)bT (ab)b, whence

abt (ab)? = (aba)bt (ab)b = ab®.

Therefore, (6) holds, whence S is a band S/7 of m-groups. Let
ar,br € S/T. Then by (8) it follows that (ar)(br) = (at)(br)(at), so
S/ is a left regular band.

(1it) = (i). Let S Dbe a left regular band I of w-groups S;, i € I.
Let a,b € S. Then a € S;, b€ S; forsome i,j € I, whence ab,a?b € S;;
and aba € S;j; = S;;. Since S;; is a m-group, then it follows that (7)
holds. Hence, (i) holds. O

3. Normal Bands of t-Archimedean Semigroups

In [11] bands of t-Archimedean semigroups and various other (semilattice)
band decompositions were also characterized. In this section we characterize
normal bands of t-Archimedean semigroups and using this characterization
we obtain some characterizations for normal bands of m-groups.

Theorem 6. A semigroup S is a normal band of t-Archimedean semi-
groups if and only if for all a,b,c € S there exists n € Z* such that

9) (abe)™ € acSac .

Proof. Let (9) hold and let a € S, x,y € S'. Assume that z,y € S (in

a similar way we can prove the cases with x =1 or y =1). Then by (9)
it follows that there exists n € Z™* such that
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(va*y)" = ((za)ay)™ € raySzay.
Moreover, there exists m € ZT such that
(zay)*™ = ((za)(yz)(ay))™ € za’ySwa’y.

Therefore, xay i za?y, so by Putcha’s theorem we obtain that S is a
band I of t-Archimedean semigroups S;, ¢ € I. Let 4,5,k € I. Since [ is
a homomorphic image of S, then by (9) it follows that there exist n € Z*
and w € I such that ijk = (ijk)" = ikuik, whence ijk = ikijkik, so by
Proposition II 3.10 [10] we obtain that I is a normal band.

Conversely, let S be a normal band I of t-Archimedean semigroups
Si, 1€ I. Let a,b,c e S. Then a € S;, b€ S;, c €S, for some
1,7,k €1, so

acabc € Sikiji = Sijr.  and  abcac € Sijkik = Sijk,
since I is a normal band. Since S;j; is t-Archimedean, then there exists
m,n € ZT such that

(abe)™ € acabcSacabe  and  (abc)™ € abcacSabeac,

whence (abc)™t™ € acSac. O

Theorem 7. The following conditions on a semigroup S are equivalent:
(1) S is a left normal band of t-Archimedean semigroups;
(i1) for all a,b,c € S there exists n € ZT such that
(abe)™ € acSa;
(14i) for all a,b,c € S there exists n € ZT such that
(abc)™ € acSh.

Proof. (i) = (ii). Let S be a left normal band I of t-Archimedean
semigroups S;, ¢ € I. Let a,b,c€ S. Then ac S;, be S;, ce S, for
some 1,j,k €I, so abc € Si;r and acba € Sijri = Sijk, since I is a left
normal band. Therefore, there exixts n € ZT such that

(abc)™ € acbaSacba C acSa.

Hence, (i7) holds.

(¢d) = (iii). Let (é) hold and let a,b,c € S. Then there exists
n € Z* such that (abc)” € acSa C acS and there exists m € ZT such
that

(abe)?™ = ((ab)(ca)(bc))™ € abbcSab C Sb.
SO
(abe)*™ ™ € acSSbh C acSh.
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Therefore, (iii) holds.

(iii) = (i). Let (iii) hold and let a € S, z,y € S*. Assume that
x,y € S (in a similar way we can prove the cases with z =1 or y = 1).
Then there exist n,m € ZT such that

(zay)** = ((za)(yx)(ay))" € vaaySyx C za’ys,
(ayz)*™ = ((ay)(za)(yz))™ € ayyzSza C Sza,

whence
(zay)
Moreover, there exist k,t € Z* such that

2n4+2m+1 _ (xay)2n$(ayx)2may c xaznySxaay - xa2nya2y.

(za®y)* = ((za)ay)"* € zays,
(yza?)t = (y(za)a)t € yaSza C Sza,
SO
(wa?y)k+t+! = (za?y)kwa® (yra?)ty € raySza®Szay C xaySway.

Therefore, xa®y L xay, so by Putcha’s theorem it follows that S is a
band I of t-Archimedean semigroups. Since [ is a homomorphic image
of S, then for 4,5,k € I there exist n € ZT and wu € I such that
ijk = (ijk)™ = ikuj, whence ijk = ikijkj, so by Proposition II 3.13 [10]
it follows that [ is a left normal band. [

Theorem 8. The following conditions on a semigroup S are equivalent:
(i) S is w-regular and for all a,b,c € S there exists n € ZT such that
(10) (abe)™ € acSac;
(ii) S is completely w-regular and for all a,b,c,d € S
(11) abcd T acbd;
(1i1) S is a normal band of T-groups.

Proof. (i) = (i7i). Let (1) hold. Then by Theorem 6 it follows that S is
anormal band I of t-Archimedean semigroups S;, i € I. Let a € Reg(S5).
Then a = axa for some z € S, so by (10) it follows that there exists
n € Z* such that az = (azax)™ € aaxSaax, whence

a = aza € a’zSa’zra C a?Sa?.
Therefore, a € Gr(S), so S is completely m-regular. It is easy to verify

that S; is completely m-regular for every i € I, whence it follows that for
every ¢ € I, S; is a m-group.

(791) = (i7). This follows since abca T acba implies abcd T achd.

(i) = (i). Let (i7) hold. Then it is clear that S is w-regular. Let
a,b,c € S. Then by (11) we obtain that
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(abc)? = ab(cab)cT a(cab)bc = acab’c, (abe)? = a(beca)beT ab(bea)c = ab®cac,
whence it follows that there exists m,n € Z* such that
(abec)*™ € acS and (abe)?™ € Sac,

so (abc)*™t2" € acSac. Hence, (i) holds. O
In a similar way it can be proved the following theorem:

Theorem 9. The following conditions on a semigroup S are equivalent:
(i) S is w-regqular and for all a,b,c € S there exists n € ZT such that

(abe)™ € acSa;
(i1) S is mw-regular and for all a,b,c € S there exists n € Z such that
(abc)™ € acSb;

(1i1) S is completely w-regular and for all a,b,c € S, abcT acb;
(iv) S s a left normal band of m-groups.

4. Rédei’s Bands of Nil-extensions of Groups

Rédei’s bands of periodic m-groups are studied by the authors [6]. Here,
we characterize Rédei’s bands of m-groups in the general case.

Theorem 10. The following conditions on a semigroup S are equivalent:
(i) S is a Rédei’s band of m-groups;
(1) S has a retract K that is a Rédei’s band of groups and VK = S;
(itg) for all a,b € S there exists n € ZT such that

(12) a™ € (ab)"S(ab)™ or b € (ab)"S(ab)™.

Proof. (i) = (i1). Let S be a Rédei’s band I of m-groups S;, i € I.
For i€ I, let S; be a nil-extension of a group G; with the identity e;.
Then it is clear that E(S) = {e; | i € I'}. Let e;,e; € E(S), i,j € I. Then
eiej € SZJ If 75 =1, then e;e; € S;, SO0 eje; = ei(eiej) e G;S; C Gy,
whence
(eie;)? = ((eiej)ei)e; = (eiej)e; = eie;.
If ij = j, then in a similar way it can be proved that (e;e;)? = e;e;.
Therefore, E(S) is a subsemigroup of S, so by Proposition 1 [3] we obtain
that Reg(S) is a subsemigroup of S and by Theorem 3 it follows that
(74) holds.
(¢i) = (i). This follows by Theorem 3.

(i) = (uii). Let S be a Rédei’s band I of m-groups S;, i € I. For
1 €1, let S; be a nil-extension of a group G;. Let a,b € S. Then
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acS;, beS; forsome i,j €. If ij =14, then ab€ S;, so there exists
n € ZT such that (ab)",a" € G;, whence

a™ € (ab)"G;(ab)™ C (ab)™S(ab)™.
If ij =4, then in a similar way it can be proved that
b™ € (ab)™S(ab)™,
for some n € Z*. Hence, (iii) holds.

(151) = (i). Let (4i7) hold. Then it is clear that S is completely
m-regular. Also, by (12) it follows that

eeSf or fees,

for all e, f € E(S), so it is easy to verify that E(S) is a Rédei’s band. By
Theorem 5.1 [4] it follows that S is a chain Y of S,, a €Y, and for
every o €Y, S, is a nil-extension of a left or a right group K,.

Let €Y andlet a,b € S,. Assume that K, is a left group. Let
acT,, beTy, e feE(S,), e# f. By (12) we obtain that there exists
n € Z* such that

a" € (af)"S(af)"  or  fe(af)"S(af)".

Assume that f € (af)"S(af)” CafSaf, i.e. f=afuaf for some ue€S.
Since af € SoKqo C Ko, then af € G, for some g € E(S,). Now, by
Bogdanovi¢-Mili¢’s lemma we obtain that

f=afuaf =glafuaf)g=gfg € gSag = Gy,
whence f =g, ie. af € Gy. Also, fa= f(fa) € G¢K, C Gy, since
K, is aleft group, so af = f(af) = (fa)f = fa. Since a* € G, for
some k € ZT and since K, is a left group, then

ab = dfe =aFef =d"f = fa* € GG C Gy,

which is not possible.  Therefore, a™ € (af)"S(af)™, whence a" €
afSqaf CafKaaf, soby Bogdanovié-Mili¢’s lemma we obtain that a"Haf,
where H is the Green’s relation on K,. Hence, af € G.. In a similar
way it can be proved that be € Gy, so by Munn’s lemma it follows that

be = fbe =bfe=>bf = fb and af =eaf = aef = ae = ea,
whence

abe = afb = eab.
Assume that (ab)™ € G, for some g € E(S,), m € ZT. Then
(ab)™e € G4G. C Gy and (ab)™e = e(ab)™ € GGy C Ge.
Thus, g =e, ie. (ab)™ € G, so abe T, =T,¢. Hence, S, is a left zero
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band E(S,) of m-groups T¢, e € E(S,). If K, is a right group, then in
a similar way it can be proved that S, is a right zero band of m-groups.

Let acT, €Sy, beTy C 53, a,B€Y, a# 3. Assume that o < f3,
ie. af = fa = a (in a similar way we consider the case [ < «a). Since
E(S) is a Rédei’s band, ef, fe,e € S, and f ¢ S,, then ef = fe=e.
By (12) it follows that there exists n € Z* such that

b™ € (be)™S(be)™ or e € (be)"S(be)™.

If o™ = (be)"u(be)™ for some u € S, then u € S, for some 7 €Y,

so afy = (B, whence af = (, which is not possible. Therefore, e €
(be)™S(be)™, whence

e € beS,be.

Since be = (be)e € SoK, C K,, then by Lemma 1 [5] it follows that
be € G.. In a similar way it can be proved that eb € G, so eb= (eb)e =
e(be) = be and abe = aeb = eab (by Munn’s lemma). Let (ab)™ € G, for
some ¢ € F(S,) and m € Z*. Then by Bogdanovié-Mili¢’s lemma we
have that

(ab)™ = (ab)™g = (ab)™geg = (ab)™eg = e(ab)™g
= e(ab)™ = ee(ab)™ = e(ab)™e
€ eS,e
=G, .

Therefore, (ab)™ € G, ie. abe T, =T.y. Hence, S is a Rédei’s band
E(S) of m-groups T., e E(S). O

Corollary 2. A semigroup S is a Rédei’s band of groups if and only if
a € abSab or b€ abSab, for all a,be S.

Corollary 3. [6] A semigroup S is a Rédei’s band of periodic m-groups if
and only if S is w-reqular and for all a,b € S there exists n € ZT such
that (ab)™ € (a) U (b).
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POLUGRUPE GALBIATI-VERONESI IV
(TRAKE NIL-EKSTENZIJA GRUPA)

Stojan Bogdanovié¢ i Miroslav Cirié

Ovaj rad je nastavak radova [1],]2] 1 [4]. Ovde razmatramo polugrupe koje
su trake nil-ekstenzija grupa i neke posebne slucajeve takvih polugrupa.



