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(letzter' Be ... icht 1978)

HALBGRUPPEN

16.12. bis 21. 12.1978

Die diesjährige Tagung war die erste Tagung Uber Halbgruppßn

in Oberwolfach. Sie stand unter der Leitung von H. Jürgensen

( Da r ms t a d t ), M. Pet r ich (B e0 gr a d) und H. J. We ; ne r t (C 1aus t ha 1-

Zell e rf e 1d) .

'Von den 43 Tei 1nehmern kamen 11 aus D.eutschl and. 24 'aus anderen

europäischen ländern (ei.nschl ießl ich der Sowjetunion) und 8 -aus

Nordameri ka ..

In 38 Vorträgen wurde eine umfassende übersicht über die neuere

Entwicklung auf den meisten Zweigen der Halbgruppentheorie ge­

geben, wobei auch zusätzliche Strukturen wie Topologie und An­
ordnung angesprochen wurden. Ebenso fanden Anwendungen der Halb-

~ gruppentheorie Interesse, insbesondere solche auf andere Gebiete
der Mathematik. Wegen ihrer großen Anzahl waren die Vorträge

häufig leider etwas kurz, wurden jedoch durch weiterfUhrende

Diskussionen im kleineren Kreise vertieft.

Das begleitende Sonderprogramm umfaßte einen we1 hn achtlichen
Nachmittag, e~ne Wanderu~g nach Schapbach, eine DiavorfUhrung
über Trekking in Alaska 1978 und eine Diskussion 1I0 n the Develop-

men t 0 f Sem; 9 r 0 up' The0 r y 6' •
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~ortragsauszüge

A. ßATBEOAT: Demi-groupes inverses et y-demi-groupes

Haus rappelons les nations de demi-module et de produit demi­

direct introduites dans:
Le produit demi-direct pour les demi-groupes inverses

(ä paraitre, Semigroup Forum).
~Nous presentons une nouvelle classe: les y-demi-groupes. 115

~generalisent les demi-groupes inverses; on leur applique des

m~thodes analogues.

ß. BOSBACH: Halbgruppen mit Komplementen

Sei ß ( (, , + ,-,0, v ) n ) eine abelsche Verbandsgruppe.

Sei C.- {X I X O} ihr positiver Kegel. ~~ähle ein Element

in C und betrachte 5:= {X I 0 :s X ~ I} bezüglich:

a 0 ö. - 1 n .( a + b J

a l
.- 1 - a

Dann gelten die Gleichungen

(C 1) a 0 ( b 0 c) (a 0 b) 0 c

(C 2) a 0 b b 0 a

(C3 ) a 0 a l 1

.( C4) a 0 1

(C 5) a 0 1 I a

(C6 ) a 0 (a 0 b l
) 1= b 0 (b 0 a I) I

_und es ist (5,0, I ,1) eine Boolesche Algebra mit 0 in der

Rolle von u, fall s zusätzl ich gilt:

(B) a o a a

Nenne 8:= (5,0,',1) eine Halbgruppe mit Komplementen, falls

die Axiome Cl, ... ,C6 erfüllt. Es folgt:

Satz: Es gibt keine anderen Halbgruppen mit Komplementen als die

oben konstruierten.
Dieser Sat2 läßt sich modifizieren für den nicht kommutativen
Fa 11 .
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R. DUBREIl: Einige Zusamnenhänge zwischen Ring- und Halbgruppentheofie ..

Un anneau R{ 31) est dit fragmente s'il verifie une des conditions

{quivalentes suivantes:

1. L'ensemble E des idempotents est fini et les idempotents

commutent;

2. R = I 1 i ... (fl In oll les ideaux bi.lat~res I).. = RaA = a). R sont

engendres pa r 1es idempotents pr;mitifs;

3. E est fin; et les i dempo tents primitifs sant arthogonaux.

J'ai etudie le demi-groupe multiplicatif d' un tel anneau dans

mon travail: IlFragmented Rings U
, Prac ..R. SOCA Edinburgh, 78 A,

273--283, 1978. -J'ai montre ensuite qu1un demi-groupe peut avoir

les memes praprietes sansetre le demi-groupe multiplicatif d1ün

anneau: 1l5emigroups and RingslI, ibidem, 257-264.

J'ai resume iei une theorie systematique de ces demi-groupes,

dits fragmentes. Les decompositions d'un ~deal d'anneau en

somme di~ecte sont remplacies par le~ d~compos;tiöns en pseudosomme:

un ideal ä gauche.L du demi-groupe 5{ 3 0) admet la decomposi tion

en pseudosomme L :t: i~ I Li 5';1 existe un ensemble Li{i EI,

e a r d I ~ 2) d lidea ux aga uc.h e Li ver i f i a n t (0) CL; C L

(strictement) et une bijection '3: L ---7 X L. (produit
i EIl

Xi la composante decartesien) tels que (en designant par

9(x) dans Li):

A) 5 i x E li' 0 n a Xi = x e t x j 0 po ur j f i;

B) pour taut c E. L et tout s € 5, on a,: (sc)i = s·

Etude de la structure (baoleenne) d1un tel demi-groupe.

L. EICHNER: Die Obergangshalbgruppen linear realisierbarer

Automaten.

Sei p eine Primzahl. Ein endlicher Automat a = (5,X,d) (S und X

endliche nichtleere Mengen, &': S)( X ~ 5 Abb.) heißt-p-linear

realisierbar, wenn er isomorph zu einem Unterauto'maten eines

K-linearen Automaten 1 = (S"X 1 ,o,) (51 u. Xl K-lineare Räume;

J: 51 x Xf~ 51 eine K-lin.Abb.) ist.
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Satz 1: Sei H eine Halbgrupp€) die isomorph zur Obergangshalb­

gruppe eines p-linear realisierbaren Automaten a ist.

Dann gilt:

i) {e E H f e 2
= e} fst eine Rechtsnullen-Halbgruppe

I.

i i) Die ma xi ma 1en Unte r 9r uPpe n sind : Ge: = He, e EI. Si"e

si"nd alle isomorph untereinander. Ferner sind sie iso­

morph zu Obergangsgruppen p-linear realisierbarer

Permutationsautomaten.

e i i i) Für das minimale zweiseitige Ideal Q gilt; Q

Q = U He, Q ist Rechtsgruppe.
e E I

5a tz 2 : Se; H - HH = ~ ; H endlich.

eH) e E .1 .

i) H ist isomorph zur Obergangshalbgruppe eines p-linear
real isierbaren Automaten a ~ H ist Reehtsgruppe

und jede maximale Untergruppe ist isomorph zur Ober­

gangsgrup~e eines p-linear reali~ierbaren Permutations­

automaten.

ii) Sei E ~ H, <E> H. Sei G eine maximale Unter~r'uppe

von H. Eis t ein für p aus ge zeie hne t.e 5 Erz eu gen den s y 5 tein

<) H-i st Rechtsgru,Ppe und es exist i eren
v E G, 6 <l G mit G = (\J 6') und 6 ist elementar-

abel sehe p-Gruppe derart, daß E ~ U v 6 e .
e E I

Satz 3: H - HH ~ ~.

i) es sind nur notwendige algebraische Eigenschaften bekannt.
_ . i i) E : = H - HHis t ein z i 9e.s mci 91 ich e-5 aus 9e zeie hne te 5 Er -

zeugendensystem.

F0 1ger un9 ci us 5atz 2 i ): Ist H p. - und q- 1 i nea r A- dar s tell bar

(p und q verschiedene Primzahlen),· da~n ist H fUr alle Primzahlen

linear A-darst~llbar.
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J.B. FOUNTAIN: Abundant Semigroups

The relation J.. ~ is defi,ned on a semigroup S by the rule that
a J..~ b if and only if asb are related by Greenls relation -<. in

same oversemigroup of S. Similarly R X is defined and one has
Je ., = I..'~ fl JV" s lJ II = L· v R* . By i n t rod uein 9 t h e co nc e p t 0 f

~-ideals it is possible to define a relation J~. The semigroup
S 1S abundant if and only if each 1.. .. -class and each R). -class

C 0 nt a ins a n i dem pot en t. . 0n are 9u1ars em; 9r 0 uPt t he :K - re 1a t ion 5

coincide with the corresponding Greenls relations s so that the
_ class of regular semigroups is contained "in the class of abundant

semigroups. For th;s class, the ~-relat;ons playa role analogous
to that played by Greenls relat~ons for regular semigroups. Using
these nations " one can prove an analogue of Rees l Theorem, showing
that an abundant semigroup with zero in which all non-zero idempotents
are primitive is isomorphie to a "blocked Rees matrix ll semigroup.
For superabundant semigroups, that iSt those in which each ~*-class

contains an idempotent t there is an analogue of Clifford's Theorem
on union of grau ps semigroups.

z. HEDRLIN: Semigroups and so~iology?

Consider the following situation: we want to find a representative
for a collective of people. The usual democratic way consists from
two steps: each member of the collective chooses his representative
and fram this information a eommon representative is choosen. Mathe­
matically, the first step can be consideredasobtaining an algebra
(set = collective) with an unary operation. If we wauld like to use
a binary operation. the' practice should be different: each couple
cf individuals should agree upon their common repre~entative. This
waY,we obtain experimentally a groupoid. The associativity condition
has also' its meaning - it concerns representation of. triples.

Pra~t;callYJ these models cannat be used for larger collectives.
But even here one can obtain partial information about the groupoid
knowing only representatives of some couples. It leads to pu rely
mathematical questions on reconstruction of semigroups and groupoids
from their fragments.

                                   
                                                                                                       ©



                                   
                                                                                                       ©



- 8 -

K.H. HOFMANN: Koritrolltheorie und Unterhalbgruppen von Liegruppen.

Ge\·fi s s e An wen dun gen i n der K0 n t r 0 11 t he 0 r i. e f ü h ren zur Fra 9e, \oJ e 1c he

Unterhalbgruppen von Lieschen Gruppen als·Lie-Halbgruppen zu be­

zeichnen sind. Letzten Endes sucht man eine Klassifikation oder

wenigstens eine allgemeine Theorie für solche Halbgruppen. Davon

ist man im Augenblick noch weit entfernt. In der Z~ischenzeit kon­

zentriert man sich auf die .Art der Einbettung der maximalen Unter­

g~uppe einer Lieschen Halbgruppe in diese Halbgruppe und auf Fragen

.. der Erzeugu~g von Lie-Halbgruppen durch einparametrige Unterhalb­

~gruppen. Methodische Hilfsmittel entspringen aus einer Kombination

von liegruppentheoretischen (also analytischen) mit halbgruppen­

theoretischen Verfahren, sowie von linearer Algebra und Eigenwert­

betrachtungen.

E. HOTZEL: Dual D-operands

A coordinate-free version and generalization of Rees matrix semi­

groups ov~r a semigroup D with 0 and 1 is established via the

notion of a 'pair over Dl . Such a pair ß consists of operan~s DM

and ND together with abilinear map" (mtn) ~> <mtn> from M x N

to D. Connected with ß are "the semigroups

oB:; {(p,o) E: End DM xEnd Nol <Xp,Y> = <X,o Y> for all" x,y},

ß -nB I .n 1 ,1 = {( P , 0 ) E: H ~1 pandoN co nt a i ne d i n cy c 1 i C 5 U bop I s.}

and E
ß = {[n,m] In E: N, m E: M} where. [n,m] .= «-,n> m,n <ffi,-»

~ (both being ideals of nß),and NagM, the latter being defined on

~N~DM by nam·n1äm l nä"<ffi,nl>m l . If DM is generated by

{u € MI <u,N> .D} and ND by {v E: NI <M,v> = D} then ß is called

d 1 . th t N~ßM ~ ~ß ß U de the k t'ua ; 1n a case uD L 01,}' n r wea er assump 10n

<M.N> 0 we have NägM ~ ~ß; the semigroups homomorphically between

H3gM and Eß are just the semigroups of the form S = SeS, e=e 2
E S.

If DM and ND are free then NsgM is essentially a Rees matrix semi­

group as can be seen by choosing bases. Assuming <M,N> = D these

semigroups can b~ characterized internally in terms of Q-disjoint
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decompositions. Under successively stronger as~umptions the semi­

groups of Steinfeld (1967) and of Lallement and Petrich (1969)

are obtained.

G. JACOB: Matrix semigroups,' finiteness and decidability

Using, as a basic result aur canstructive proof of the Burnside
theorem on matrix groups, we intend to explain the proof cf the
fol10wing; lIOne can, effectively decide, for any finitely generated

semigroup of matrices aver a commutative field, if it ;s finiteu .
(Journal of ~lgebra, 1978)

Dur proof needs the statement of iteration and factorization
praperties of IIlong enough ll products of matrices, and leads

to defining a new structural object: The ucharacteristic groups"
of a matrix semigroup.

The combinatorial nature of the main tool allows us to generalize
aur tEchn'ique and resul ts in same lI ordered ~epresentationsll of fi­

nitely generated subsemigroups.

K.H. KIM; Generalized Fuzzy Matrices and Applications

We give a systematic development of fuzzy matrices. Many of our
results generalize to ma~rices Qver the two element Boolean algebra,
over the nonnegative real numbers, over the nonnegative integers,
and over other semirings, and we present these generalizations. Dur

first main ~esult is that while spaces of fuzzy vectors 'da not
~~ .

have a uni que ba s i s i n gen e ra 1 t hey have a .uni que 5 ta n.d a r d ba 5 i s
a nd t he c a r d i na 1 i t Y 0 fany t wob ase s are. eq'ua 1. Th U 5 co nc e pt S 0 f

row and column basis, row and column rank ·can be defined for' fuzzy'

matric'es than we studied Green'sequivalence classes of fuz.zy
matrices, Next we give criteria for a fuzzy matrix to be regular
a nd pro ve t hat t her 0 W a nd' co 1umn ra nk 0 f. a ny re 9u1a r f uzzy' ma tri x
are equal. Various in~erses a~e also ~tudied. In the next section,
we obtain bounw for the inde~ and period of a fuzzy matrix and in
~he final section·we apply this to fuzzy automata.
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He al so survey same appl ications of binary relations (Boolean

matrices) to political equilibrium, automata, g~me theory, social
welfare theory, saciology of small groups, hierarchical clusterings
and organizatianal structure. We state a number of results, give
examples, and list same unsalved problems.

U. KNAUER: Kranzprodukte von Monoiden mit 0 und E.ndo"'!orphismen­
monoide freier Operanden

Kranzprodukte von Mono~den und Halbgruppen sind von verschiedenen'
Autoren untersucht worden. FUr Monoide mit 0 ergibt sich jednch eine
andere Situation. Nach der Definition des üblichen Kranzproduktes

T = (R,S,A), wo R, S Monoige mit O,A ein linkes R/Act ist, werden
vier Kongruenzen auf T und ihre Beziehungen zu dem Endomorphismen­
monoid eines freien Actes Uber ein~m Monoid mit 0 diskutiert. Es
wird eine vollständige Beschreibung ~er Annullatoreigenschaften
eines der Faktorenmonoide (Kranzprodu~t von ~onoiden mit O) gegeben

u~d es werden re9~läre Kranzprodukte von Monoiden mft 0 chara~te­

risiert. Als Folgerungen werden die entsprechenden Eigenschaften
f Ur. End 0 mo r phi sm e nm 0 no i de von· f re i e"n Ac te n a nge geben .

( Zu sammen rn i t ;~~ . V. Mi khale v. )

M. KUNZE: Die Halbgruppe der Größenklassen ejnes geordneten
lokalen Rings

Sei R,+,·,~ ein geordneter kommutativer Ring mit 1 + 0, und die
Menge I der Nichteinheiten von R sei konvex. Dann ist R lokal .und
R/I ein geordneter Körper. Um die Struktur von R im Bereich der
Nichteinheiten zu studieren, be~rachten wir im Positivbereich P

von R die' Gr ößen k1ass e n K(a ) : = {x E p·1 3 c ,d E P: a ~ c x /\ X ~ da} .

.Diese Größenklassen bilden eine geordnete kommutative Halbgruppe
S(R) mit K(O) = CO} als kleinstem und K(l) = P , I als größtem
Element. In S(R) gilt die Kürzungsregel a· c = b • cf 0 => ~ b,
und a r-> K(a) ist ein Homomorphismus von p,.,~ auf S(R),.,~ .

Die Größenklassen hängen eng mit den konvexen Idealen von R zusammen.

I n den k0 ns t r u i e r te n Bei s pie 1e n ist die St r ukt ~ r ...~ ~..~.:..:. 9e0 r d ne t e n
Rings vollständig festgelegt durch den Restkiass~nkörper einer-
seits und die Halbgruppe der Größenklassen andererseits.
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S. LA J 0 5: (m , n) - i de ~ 1 cha ra c t er i za ti ans a f e er ta i n e 1'a's ses 0 f

semigroups

Let 5 be a semigraup. A subsemigroup A of 5 is said to be ~n

(m,n)-ideal 'af 5 if AmSA n ~ A. The product of twa (l,l)-ideals

is again a (l,l)-ideal. Thus the colleetion cf ~all bi-ideals
of 5 is a semigroup with respect ta set product. This semigroup

will be denoted by B(5).

Theorem 1. 5 i5 a semi1attice of groups iff B(5) i5 a regular

monoid.e Theorem 2: 5 is a semilattice of left groups Hf 8(5) is regular

and 5 is a right identity af it.

Theorem .3: S isa homograu p i ff B(S) isa semi group wi th zero.

Ttl e0 rem 4: S ist heu n ion 0 f 9r 0 ups i f f f 0 r e ver y e 1eme:n t a E: S
there is an idempotent ea in S so that

{a }'I ) = {e }, ( },'wher e m, n ~ 1, 0 r, e qu i val e nt 1y ,\m, n a m, n

every principal (m,n)-ideal is a manoid.

,:,': .• Corol1ary: Let Mn .be th'e mult.i-plicative semigroup of all n by n
eomplex matrices. An element A cf Mn has a group in­
ver sei f f t hereis an. i dem p.o te n t ma tri x Ein Mn s° t hat

AMnA = EMnE.'

L.C.H. VAN LEEUWEN: Semigroup extensions
A semigroup extension of a semigroup A by a semigroup S is an
ordered pair (E,8) con?isting of a semigroup E, containing a sub­
semigroup Ä isomorphie with A and a congruence 8 on E such that
Ä is a 8-class and E/8 is isomorphie w;th S. A particular type
of semigroup extensions are the union extensions, defined by

L. A. ~1. Ver bee k. 0ne r equire s t hat th e 5 emi .9 r 0 up E ha s ca r r i e r
E;;; A u (5" ;), i idempotent in,S and that the restrietion to E\A
of the isomorphism of E/8 onto S is the identity mapping of 5' i.

Verbeek constructed all union extensions for same Sand gave an

algorithm for findin9 union extensions using the composition of S.
Th;s program was extended by Bröck and Jürgens2n and the corn-

. .
putations were finished by J. van Leeuwen. Jürgensen extended the
nation of union e~tension of semigroups to that of union extensions
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of sets and obtained some analogous results with the ideal ex­

tensions of Cl ifford, by introducing the Rees kernel. In contrast

to ideal extensions and union extensions of sets an example can be

give~, due to Jürgensen and Bröck, that union extensions of semi­

groups need not e~ist, even if A is finite and has idempotents.

Generally, union extensions of sets exist, which can easily be

5 hO\'Jn .

~ E.S. LJAPIN: Teiloperationen in der.Halbgruppentheorie

Jede Untermenge einer Halbgruppe kann man als Teilgruppoid (d.h.

eine Menge mit Teiloperation) betra~hten. Die umgekehrte Aufgabe

be s t e htin der Er ke nnt n i 5, we 1c he Halb gr uppo i d e auf d'i e s eHe i s e

bestimmt, d.h. in eine Halbgruppe eingebettet werden können. Eine
besondere Rolle spielt das Einbetten von verschiedenen speziellen

Typen. Von den notwendigen Bedingungen sind die Eigenschaften vom
Assoziativitätstypus von Bedeutung. Zwischen ihnen gelten bestimmte
Abhängigkeiten. Die Klasse der aus den Halbgruppen duteh die Ope­

ration des Homomorphismus und der Beschränkungen be~tim~ten Halb­
gruppaide wird durch eine Quasiidentität definiert. "Für einige

wichtige Klassen von konkreten Teilgruppoiden , die aus den Halb­

gruppen bestimmt werden, sind abstrakte Charakterisierungen gefunden.

J.K. LUEDEMAN; The Generalized Ring of Quotients of a Semigroup Ring.

Given an idempotent filter, E, on a commutative ring with identity,

R, and a special filter, 6, on a commutative monoid with zero, S,
~ a collection of ideals, r(6), is defined on the semigroup ring"R(S)

It 1S shown that if every dense ideal of Rand S, respectively)

contains a cancellable element, L is the collection of all dense

ideals cfR, and II is the collection of all dense iqeals of S, then

r({1) is a o-set on R{S) and the Utumi quotient ring Qr(6) [R(S)] is
ring isomorphie to the semigroup ring of Utumi quötients,

Q[(R) [Q6($)].

Sufficient conditions are given guaranteeing that E(ä) is a o-set
on R(S). When 5 is a semilattice with zero and 1 and Land 6 are
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of finite typeI it is proven that Qr(Li) [R(S)] ~ Qr(R) [51 .

For M = (5 1 A ll A l P) a 'Rees matrix semigroup over the semigroup S

with arbitrary index set. All the structure of o-sets 6 on M is

given in terms of o-sets (6)'}AEA on S an~ the structures of
Qt;(M) and Q[(6) [R(M)] are determined.

L. MARK.!: Decompositions iota unions of quasi-ideals

Si mi 1a r' 1"f. tot he ca 5 e 0 f sem i s i mp1e ~ r tin i a n r i n9 5 0 r sem i 5 i mp1e

rings with minimum condition on principal left idealsI several .
decomposition type characterizations of primitive regular semi­
groups are known. One of them is the following (due to p. Stein­
feld): a semigroup with zero is primitive regular iff it is the

union of a complete system of quasi-ideals. According ta arecent
result of the authar, the latter notion can be characterized as

follows: it .. is a system QAA,{A,A'E 1\) such that
1) QA)" i s ~'i t her 0 0 r a 0 - mi n i mal qua "s i-i dea .1 0 f t 'h e sem i 9 rOll p ;

2) QAA' • Q~~I ~ QAtJ';

3) Q).A' ;. 0 => QAA',- QA1).·;' O. This show~ that this nation is
. .

a· general ization af a matrix decomposit~on; here Je is a· con-
gruence and the QA).' are just the ~-classes w;th zero adjoined.

Fr 0 m t h e e 9 9 - box pie tu re -" o·r I eq u i val e nt 1y, fr 0 m t his co mp ,.e t e :

system - we. can easily see whether our semigroup has same pro­
perties (e.g. simplicity, inverseness, finiteness conditio·ns). ­
Similar decomposition ~ype resul"ts can be obtained for semiprime
semigroups.

L. MEGYESI: Independent subsemigroups

The notion of independent subsemigraups was introduc 7d by E.S.Ljapin
in 1969. He raised the following.problem: What are the conditions

.i n 0 r der t hat ase mi 9 r 0 up am a1ga m c an .. be e m.be d.~ e.p_:.:in' .~ sem i 9r 0 up

S, in such a way, that the semigroups of the amalgam shou~d be

i~dependent. This problem is solved"by E.S. Ljapin in the case of
the amalgam containing two semigroups. A generalization of
ljapin's theorem is given for amalgams having an arbitrary set "of
semigroups.
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Theorem. Let A be a weak associative amalgam of a set of semi­

groups A_(f; c J, J is an index set). The amalgam A can be embedded
t;.

in a semigroup B with the property that the system of semigroups

A~(~ c J) in B is independent - iff every semigroup pair
;

An' Aß (a,8 E J) fulfills the conditions in Ljapints theorem.

T. ME RLI ER·: Tot all y 0 r der a b1e 5 e m; 9r 0 ups a nd 10 call y f i ni te

semigroups

e, A semigroup S is called a totally orderable semigroup if there exist

a total order ~ on S satisfying the condition

xz ~ yz A ZX ~ zy

•

Ase m; 9 r 0 upS i s call ed 1 0 call y f; n i t e, i fit·s f i ni t e 5 u bset 5 9e ­

nerate finite subsemigroups. It is wel1knowri that a periodic

semigroup (or group) is not locally finite in general (Burne~

5 i de I s Pro b1em) .

An; lsem; gr~ up 5 isa sem i 9ro up wi t h zer 0 0, s ueh t hat fot" e ver y

x E S, there ;s a natural number n = n(x) such that xn = o.

Then we have the following results:

Theorem 1: Every totally orderable nilsemigroup ·is locally finite.
Theorem 2: Every semigroup periodic with identity and totally

orderable is locally finite.

·R. MLI TZ: .N0 r mal rad i ca 1s 0 f . mon 0 i ds

The aim of the investigations is to construct a radical theory
f 0 r mon 0 i ds wh ich i nc 1ud e s t he c 1ass i ca 1 Kur Q 5"- Ä'm fT.;s':u r - t he0 r y

for groups. For any variety V of monoids define A E V:
B .<J .A <~::-/ 3 S c V, e pim. ep: S -+ A a nd a no r mal sub mon 0 i d T 0 f S

with epT = B. Anormal radical on. V will be a radical on V as

defined by Hoehnke for un~versal algebras with the supplementary
condition: A semisimple iff there is no radical B ~ A excepted

B -= {I}. The main results:

1.) B ~ A iff B is a submonoid of A - if V is not a variety of
torsion groups

B ~ A iff B is anormal subgroup of A in the other case.
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2.} Ta every A c V, there is a unique B maximal with resp. to
B radical and B <] A.

3.) A subclass R of V is the class of all radical monoids in V
for some normal radieal iff R is elosed undel' homomorphic

images, under unions in the ~attice of all B<J A (V A E:: V) and
under minimal extensions (minimal means that one has to take
the smallest congruence with the cansidered class cf "1 11

).

4.) If V is a variety of commutat;ve monoids, the normal sub­
monoi9 generated by same radical B ~ A is itself radical.
He.riee in .th;s case the whole theory can be developed as an
exact analogue af the classical theory for groups.

( 'r e s u1t S 0 b't a i ne d i n c00 per a t ; 0 n wi t h L. Mar k; a nd R. .St re c ker)

W.R. NICO: Extensions' of monoids .and categories

The central problem is that cf interpreting a congruence on a
monoid A as an entity separate fram the rnonoid itself. Such an
interpretation is had if one interprets a congruence as a 5mal1
category K whose objects are th~ congruence classes and whose
morphisms are elements of A which take one c1ass ta another
under 1eft multiplicat;on. A itself may be considered as a one-
object category a. Then the natural project\on K : K ~ ~ is
a fun c tor. K ha s a dis tin 9u; s he d 0 bj ec t 1, a nd t he pa i r (K J 1) ca n
be described axiomatically so that it both determines, and ;s
determi ned by t . the congruence on a.
Letting n .a -+ B be the quotient functor ,where B is
the one-object category with object ~, and letting
n = TTK K -+- B ,cal1 {K ,.a, n, I} ~n extension
setting. This can also be described ax;omat;cal1y . Extensions
for this setting correspond to functors T : B op -+ Cat,
call ed ext e ns ion fun c tor s, s uc h t hat T(-*) isa sub ca te gor y
of K contain;ng all morphisms with domain 1 and satisfyi~g

simple axioms. The extension E = E(T) ;s the one object cate-
gory (monoid) whose morphisms are U {K{l,a) 0 € (K}}.

Composition )( ;s given by f ~ 9 = T(ng){f) 0 g, where 0 is
composition in K.
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Isomorphie extensions correspond tö naturally isomorphie ex­

tension funetors.

L. O·CARROLL: Semilattices of E-unitary Inverse Semigroups

Let 5 be 'an inverse semigroup with semilattiee of idempotents E.

Let 0 denote the minimum group congruence on 5., Then S is said

to be E-unitary if Eo = E. The structure of E-unitary inverse
semigroups was determined by McAlister in terms of groups acting

on partially ordered sets. A congruence n on 5 is called

;dempotent-determined if it has the property that U{en: e E E}

Then S is said to be strongly E-reflexive if and only if there

ex;sts an idempotent-determined congruence n on 5 such that

S/n is a semilattice of groups. It is known that an inverse

semigroup is strongly [-reflexive if and only if it is a semi­

lattice of E-unitary inverse semigroups.

Thus sttongly E-reflexive inverse semigroups form a camman ge­

neralization of E-unitary inverse semigroups and semilattices of

groupss and they have a detailed theory which reflects this fact.

There remains mueh to be done in this area; here we confine
oursel ves to the following resul ts,.

Theorem 1. Let S be an inverse semigroup which is the union of

invers~ subsemigrdups Si satisfying the following properties:
(~) each Si is strongly E-reflexive; and

( b ) )( IJ y, Y E 5 i => )( E 5 i .

Then 5 itself is strongly E-reflexive.

e Corollary. Let S be an inverse semigroup which is a disjoint

union of strangly [-reflexive inverse semigroups. Then S itself

is strongly E-reflexive.

We remark that condition (b) is essential sand that when each

Si i5 a group, the theorem (and its proof) specialise to Cliffordls

we 11 kn0 wn res u1t s 0 n 5emi 1a t t i·ces '0 f 9r 0 ups.

Pre v1"0 Us 1y McA1ist e r hass ho Wn t hat t he f re e pro duc t (,i n . t he ca ­

tegory of inverse semigroups) of two E-unitary inverse semi­

groups is also E-unitary. Here we show that the free product of

two certain very elementary semilattices of groups is no longer

strongly E-reflexive. This fact gives rise to obvious open

qUEstions.
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D. PERRIN: Groups in finite monoids

Consider a finitely generated submonoid X~ of a free monoid A~

and the sy n-tactic monoid M of X~

A* ~ M

~G M Synt(X~)

~I
X~ = p~-1

,.....~)

X): ----7 P

Qe
Far any group G in Mt we may find a copy of G that meers P
(Schützenberger t 1956); let Q P n G.
We prove the fol1owing resultj.

Theorem: If the restriction of ~ to G~-~ may ~e extended to
a morphism ~: At ~ G
then one has the inequality:

[G . QJ card~xi-l. ~ r(G-

where r(G) ;s the rank of G, i .e. its minimal number of gene­
rators.
The proof uses Schrei~r's formula. This result ·is rel~ted to a
~heorem of Schützenberger asserting that [G : Q] ~ k unless G

. is cyclic; the proof of the latter res'ts upon -Ci- 'r~'sul t on periods
of words [Cesari , Duval (1978)].

J.-F. PERROT: Monoides reguliers et codes prefixes finis

0;' ne sait pas en general quelles conditions dait ve'rifier un
langage (rationnel) L pour que son monoide syntactique Synt(L)
soit regul ier - meme et su~tout lör.,sque Lest le sous-monoide
A~ engendre par un code prefixe fini A. Dans cette direction,
nous avons etabli le
Theoreme: Soit A un code prefixe fin; et pour un entier n soit
B = An (qui es't aussi un code prefixe fini). Si Synt(A"') est
regulier, alors Synt(B~) est egalement regulier, et rec;proque­
ment.
L.a preuve uti 1 i se certa i nes proprietes des automorph; smes des
automates finis sur lesquels sont naturellemen.t representes

les monoides syntactiques des codes prefixes ( cf. les
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aetes du eollaque de 5zeged-a paraltre ·prochainement).

Ce r~sultat,permet d10btenir une part d1un th~ar~me de Keenan
7'0.

et Lallement (5emigroup For4m 1974) : IISoit A un code pr~fixe

fini et B = An: si 5ynt (A~) est inversif alars Synt (B~) est

inversif et reciproquemen~ll.

Cammes pour 1 e resul ta t precedent t 1a pa rt i.e ree i pt~oque se

d~duit immedtatement de ce que Synt(A*) est image homomorphe
de Synt (B~). Paur 1a partie directe t observons que le monaide

Synt (C~) lorsque C est un code prefixe fin; est inversif ssi
d1une part i1 est regulier et si d1autre pa"rt Ci'verifie

(.f~) dans 1 1 automate minimal reeonnaissant C* toutes les

transitions sont des bijections partiel1e~: cette derni~re

condition ayant pour consequenee que les idempotents commutent.

I 1 res ted 0 nc a mon t r e r que 5 i A e s tun e 0 de pre fix e f i. n i

verifiant (~ ~) alors le code B An pour n entier quelconque

ver i f i e aus 5 i (* *). Cec i pe u t et re eta b1 i e dir e c t eme"n t par
une analyse des automates. On propose iei 'de l'obtenir camme

co n se que nc e d I Un res u 1tat d e C. Reu te na uer (ä ~-·-p;'·~·1 t red ans

Semigroup Forum) qui caracterise 1es sous-monoides verifiant
(X~) comme les sous-monoides rationne1s fermes dans 1a topologie

induite sur le mo·noide libre par 1a topologie du graupe libre

ay~nt pour base de voisinage de 1 l unite"les sous-groupes d1index
fini (due a M. Hall). La preuve lItopologiquell est-e11e plus

simple que la preuve llcombinatoire ll ?

M. PETRICH: Congruences on inverse semigroups

Le t 5 be an inverse semi grau p. I f .P isa congruence on ,5 t then
p is unique1y determined by its kernel t

ker p = { a e: 5 a p e for s'ome e e:

and· its trace, tr p piE' Converse1y, we can abstract1y
5

eh ara c te r i ze a pa i r (K tT l s uc h t hat t her e ex istsaneee s s a r i 1y .

unique congruence p on 5 for which K = ker p , T = tr p • Based

on this, one can formulate an extension problem for inverse

semigroups analogous to the extension pro~lem for groups. One can

also classify certain special congruences on an arbitrary inverse

semigroup as we11 as characterize all congruences on ·same special

types of inverse semigroups. The former is done by cons;dering
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extremal properties of the kernel and the tra~e, and the latter
by taking, e.g., simple w-semigroups and constructing all coo­

gruences on them.

G. POLLAK/L. MEGYESI:Combinatoria1 simple principal ideal semi­

graups (PIS}.

A semigroup.is called a PIS if every left and every right ideal

is principal. In [lJ the investigation of PIS-s is in a certain

sense. reduced to that of combinatorial si.mple ones (CSPIS).
The l -classes of such a semigroup S form a well-ordered

a nt ich a i n L0 ' L1 ' . . . a nd 'tt x 3 y ( xY t L0). .L 0 i t 5 elf f 0 r'm s

ase m'i 9r 0 upis 0 mo r phi c tothe add i t i ve sem i 9r 0 up 0 f all 0 r d i nals
(possibly excluded 0) less than same (additively) irreducible

o r d i na1 ).., (L 0 = {a, a 2 , . . . , aa , . . . }(l < T ; pos 5 i.b 1y also aDE L0 ) .

Put Aü,8 {xlxa ß aa, xa Y + La for y< B} ,A aD = {aal .

Then AaS + ~ for ~ a < A, 0 ~ ß < \.

The relation x ~ y iff x,y € Aas ;5 a congruence and S/~ is
aCSPIS which is a generalization of the bicyclic semigroup
(ar is the subsemigroup·uf such a generalization obtained by

deleting its first .R -class). The diagonal blocks .A 11 ,A
ww

' ••

, .. ,A
oo

'.'. (0 irreducible) can be arbitrary PIS-s , are inde­
pendend from each other and determi.ne·uniquely the rest of the

AaQ-s except possible those of the form Aß+1 ,S+1 where 3 slightly
different cases can occur. The knowledge of the classes A

. po
(p,o irreducible) and cf A21,A22,A12,A13 determin~ the whole
sem i 9r 0 up; be s i des, t he A . - s are i ndepend en t a nd i fon e kn 0 W5

po .
Al}' t here rema ins a s mal 1 num be r 0 f d i f fe ren t pos s i b i 1 i t ; e s f 0 r

A21,A22,A12 and A13 .

[1] L. Megyesi. und G. Pollak: Ober die Struktur der Hauptideal­
hauptgruppen I,

Acta Sc; .Math. ~ (1968), 261-270.
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W. RUPPERT: Halbtopologische Halbgruppen auf kompakten zusammen-
hängenden Mannigfaltigkeiten

Sei 5 eine kompakte, zusammenhängende Mannigfa.ltigkeit. Auf S

sei eine assoziative Multiplikation ~ : 5 x 5 + S, (x,y)~ xy,

gegeben, außerdem möge 5 ein Einselement 1 enthalten. Nach

einem wohlbekannten Satz von Mostert & Shields (1959) folgt für
stetige Hultiplikation l.J ) daß S eine kompakte Liegruppe ist.

FUr' den Fall, daß nur die Translationen x}-}- 'xy und Y0--4- xy

stetig sind, folgt nach Lawson (1974), daß die Gruppe der

Einhei,ten li(l) offen in 5 ist. Der folgende Satz gibt näheren
Aufschluß über die Struktur von S für diesen Fal~:

J. SAKAROVITCH: Transversale rationnelle pour les monoides

libres et les groupes libres

Soit ~ une application . ~ X~ ~ E. 4> poss~de 1a propri~t~

de transversale rationnelle si, par definition

V R E Rat X4: , 3 T E Rat X*: T c R 4>est une bijection

S ist eine orientierbare Mannigfaltigkeit
t1 ( l) ; s t 0 f f en t Z us amrn e nhän gen d u,n d d ich tin S'

S hat nur endlich viele ldempotente und alle Idempotenten

sind zentral
S ist die Vereinigung der maximalen Untergruppen

S = U H(e)
e

2
=eE:S

Für jedes Idempotent e € S ist H(e) eH(l} und H(e) ist
offen in eS.

( v )

Satz: Sei 5 wie oben ein~ Halbgruppe mit Einselement, die auf
einer kompakten, zusammenhängenden Mannigfal tigkeit deffniert
ist; die Translationen x""-+- xy und x~ yx seien stetig. Dann

gi 1t :

(; )

(i i)

( i i i )

( iv )

•
entre T et $(R).

Un monoide M possede la propriete de transversale rationnelle si pour taut
monoide 1ibre ~*, tout homomorphisme 4> : Xt- -? M possede la
propri~t~ de transversale rationnelle. On a le

I

·-1
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Th~orime 1 (Eilenberg): Taut monoide 1ibre poss~de 1a propr~~t~

de transversale rationnel1e.

Un ordre sur X est dit II co herent li avec un homomorphisme

4> : X" -.. Y»? i V x ,y E X ( tP ( x) f I.V~ e t cf( y) = 1 Va: )=> X < y.

Dans ce cas on montre que la transversale 1exicographique existe

et on a

Theoreme 2: La transversale 1exicographique est rationne11e.
qui precise la theoreme 1. Par ailleurs on peut montrer

Theoreme 3: Le graupe libre possede la propriete de transversale

rationne"le~

.M. SATYANARAYANA: Camp 1e te to ta 11 y 0 rd'e red . s-~m'i'-g ~'ö~~ ps

Le~ S be a tota11y ardered semigtoup. S is positive1y ordered
( ne 9a t i v e1y 0 r der ed ) ; n the 5 t r 1ct sen se' i f ab ~ a, b ( a b ~. a, b) f 0 r

everya and b in S. S is o-Archimedean if .. for every x,y in S

t her e e x; t 5 na tu ra 1. nu mb e r's p, q , r ,s s ueh t ha't xP ~ y q a nd
yr~ xS

• S is complete if every non-~mpty set which is baund~d from
above, has aleast upper bound. In this paper we sha11 characterize
o-Archimedean semigro~ps and find conditions w~en a glöbal1y
; dem pot e nt co mp1e te sem i 9r 0 U pis 0 ~ Are hi me dea n.. · This isa co nt i ­
nuation of Hö1der and Huntington's~ enqu;ry when a comp1ete
commutative natur~11y totally ordered cancel1ative semigroup
(which is positively orderedinthe stri:tsense) is o-Arc·himedean.
The "completell property has been utillzed by Hö1der to obtain
t hat t he abo ve sem i: 9r 0 ups are 5 ubsem i 9r 0 ups . 0 f t he add i t i ve sem i -

• 9r ~ up".a f pos i t i verea 1· nu mb e r s .

J . - C. SPEH NER: Pres e ntat ionset· pres e ntat ion s s i mp1. i'f i a b1e s d I U n

monoide simplifiable

S.I. ADJAN a montre que pour presenter un monoide simplifiable,
i1 est impossible de remplacer une r~gle de simplification par

un nombre fini de relateurs. 11 a obte~u ce resultat a 'laide
de monoide definis par 6 generateurs et 5 relateurs. Nous
retrouvons le theoreme de 5.1. AOjAN ä l'aide'd'exemples plus
simples definis par 4 generateurs et 2 relateurs. Nos exemples
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sont optimaux quant au nombre de re1ateurs. 115 montrent, en

outre,. que 1 1 action des deux reg1es de simp1 ification sur 1a

presentation d'un manoide simp1ifiab1e peut etre asymetrique.

A. 1. MALCEV a d.onne des conditions -necessaires et suffisantes'
pour qu1un monaide soit immersible dans un graupe. Paur de tels

monaides, nous intraduisons la nation de presentation~de Malcev

et nous montrons qu li 1s p 0 uvent admettre une presenta tion de

Na 1ce v f i nie 5 ans admet t red e pr esen tat ion 5_ i.m p.l i··tLa b '1 e f i nie.

J. SZENDREI: 5emirings embeddings

Let T-be the set of all transformations of a.semlrlng (5,+,-).
The transformations will be written as operators on the right.
Defining operations +,- on Tin' the fami1iar way (T,+,··) becomes
a 1eft seminearring. (T1',+,_) denotes. the opposite 1eft semi­
nearring. On the set ~ = T·x T define addition and multiplication
componentwise. On the set S v 6 one extends both operations

.a f 5 a nd - 0 t 0 a 1lm;x ed pairs "a (- € 5), w = (x, T) ( E 6 )bY

where wa = ( Aa,P a ) means the pair of 1eft and right translation
of (5,-) induced by a.·

Ase t 5 v 7i ( ~ u ~ ) isa 5 emir i n9 co nta i n i n9 S a's asemir; n9
ideal iff the elements of 6 are simultaneously biendomorphisms

of (5,+) and permutable 1inked bitranslations of (5,-). Every
such ~. semiring is contained in a maximal one, which is called

a ho 1omo rph 0 f (S, +, • ) .
The· nation of semiring holomorphs can be applied for proving

several theorems concerning semirings em~eddings.

The notion of semigroup holomorphs can be defined in a similar
way and can be applied for extensions of semigroups.
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M. SZENDREI: On closed subsets of termfunctions of completely

regular semigroups

From universal algebraic point of vieweompletely regular semi­

groups are considered as algebras with a binary operation - the

multiplication and a unary operation which to every element

corresponds its group-inverse. Of this type of algebras com­

pletely regular semigroups form a variety defined by the fo11owing
identities: associativity, xx-lx = x, (x-~)-l = x, xx- 1 = x-lx.

A set of termfunctions of an algebra ;s cal1ed a clone if it

contains all the projections and is closed under superposition.

We term a clone idempotent if all the termfunctions in it are

idempotent, that is f(a, ... ta) = a ( 'TI a e A)- holds for them.

Oenote the lattice of all ;dempotent clones of termfunctions of

a completely regular semigroup S by .(5' The following theorems

9 i ve a- neces s a r y a nd s u f f i eie nt c0 nd ; t ion f 0 r 5 t 0 have t he

property that l.S is a chain.

Theorem 1. Let 5 be a completely regular semigroup which is not

band. Then lS is a chain iff S is comm-utative "and is of prime

power exponent or S is a left or right regular band of Abelian

groups and is of prime exponent.

Theorem 2. Let E be a band. The following three assertions are
equivalent:

( i ) LEi s a c ha in.

(ii) L E is ~inite.

(iii) E satisfies a non-trivial identity in 5 variables.

J. SZEP: Ober eine algebraische StruKtur mit zwei Verknüpfungen

Es werden die ~olgenden algebraischen St~ukturen untersucht.
$ sei eine Menge mit den Verknüpfungen "XII und II_U, so daß S(x)

eine Halbgruppe und S(-) eine Gruppe ist. Dabei sollen die bei­

den Verknüpfungen durch die folgenden Regeln zusammenhängen:
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Fall I

c(axb)=(ea)x(cb)
(axb)c=(ac)x(bc)

- 24 -

Fall I 1

c(axb)=(ca)x(cb)
-1(axb)c ~ (ac)x(bc )

Fall I I I

c(axb)=( cpa:1 x ( cPb)

(axb)c=(aCq)x(acq)

für alle a,b,c E S und gegebene ganze Zahlen p und q.

In den Fällen I und 11 werden die Strukturen vollkommen beschrie­
ben. Im Fallli! wird gezeigt, daß diese Struktur eine Beziehung
zu dem Satz von Fe i tun d Th 0 mps 0 n (G r up pe nt he0 r ; e) hat. Ins 'ä mt ­
lichen Fällen (1,II,III) wird. angenommen, daß S(-) eine endliche

4It Gruppe oder eine periödische Gruppe ist.

G. THIERRIN: Decomposition of subsets in a semfgroup

Let S'be a semigroup, let A be a subset of Sand let

fad(A) = [xlx n
E. A}. A i5 said to be (1) c-prime if ab E A

implies a E A or b E A. (2) es-prime if an € A implies a € A

(3) re-prime if rad(A) is c-prime.
I f p; 5 a co mpa t i b1e pr e 0 r der r e 1a t ion 0 n S, t he n ·A i s' s a i d
to be p-closed if apx, a € A, implies XE A.

We have the following results:
1. If A i5 p-closed, then" rad(A) is p-closed and rad(A) is the

intersection of c-prime p-closed sets.

2. A p-closed set A is es-prime iff A is the intersection of
c-prime p-closed sets.

In the special case where.p is the identity, then every subset
A of 5 is p-close~ and A is the intersection cf re-prime sets.

W. THOLEN: Einige kategorielle Bemerkungen über "Amalgamierungen

Halbgruppenkategorien zeichnen sich i.a. durch einig~ negative
Ei gen sc ha f t e n aus, z. B.: 1. Es ex ist i er e n r"e eh tee pi mo r phe Erw ei ­
terungen. 2. Saturierte Objekte sind nicht notwendig absolut

abgeschlossen}Isbell}. 3. Es existieren i.a. keine freien
Produkte mit Amalgam (Amalgamierungen). Im allgemeinen katego­
riellen Rahmen, der auch topologisehe Kategorien einbezieht,

wird gezeigt, daß die Eigenschaften 1 und 2 daraus folgen, daß
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die existierenden Amalgamierungen i .a.· nicht (wie in der Kate­

gorie der Gruppen) die Durchschnittseigenschaft erfüllen. Ei­

gen s c ha f t 2 hat zur F0 1ge, daß für ke i fl e (n o. c h _._.~ Q_.•__[ e s chi c k t

gewählte) Monomorphismenklasse alle Amalgamierungen mit Durch­

schnittseigenschaft existieren können. Schließlich werden

einige hinreichende Bedingungen für die Existenz von Amalga­

mierungen diskutiert.

E. VAL KEMA: 0n 5 0 me re 1a t ion s be t we e n fo r mal 1a n9ua9e S .a nd 9 t~ 0 ups

Let X be a finite set, L f X*, define ~L to be the smallest

congruence on X*, such that L ;s c~ntained in one ~L-class; -

since X* can'be embedded into F(X), (the free group on X), YL

can be defined to be the smallest congruence on F(X),. such that

L i S C 0 nt a i ne d i non e Y L'- c 1ass. 0enot e X* / =: m (L) ,
lJ L,

~ (L).

Theorem 1: If m (L) is a group, then m (L)" ~ OJ (L) .

Let G (V,X,o,P) be a grammar. G i 5 called reduced i ff

3 w * V (u, v)Va t V E X* : a - p> W and if E P
a a

3. f 1 ,f 2 X)~ :
-*

E (V u 0 p> f 1 U. f 2 · Denote <v U XIP>. - . OJ (G) •

The0 rem 2: I f L i s 9e ne rat e d bY areduc e d 9ra mrn arG, t he n

q}(G) ~ qj (L).

Corollary 1: (Hotz, 1978) If G1 ,G 2 are reduced gramrnars and if

L(G 1 } = L(G 2 }, then ~ (GI) ~ OJ(G 2 }·

L ~ X* i s ca 11 ed a 9 r 0 U P 1a n9ua 9e : <= > m. (l) isa gro up and ep -} (1 )=l

(ep beiog the canonical homomorphism from X· onto ~31 (L))

q) isa. context-free group :- <~ 3 .contextfree la"nguage L ~ X*:6Ul(L) ~.g

Co ro 11 a r y 2: ( An; si mo v, 1972) I f _CD isa co nt e x t fr e e 9 ro U p ,

then ~ i s fi ni tely presented.
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H.J. WEINERT: On S-sets and semigroups cf quotients

Let 5 be an arbitrary se~igroup and MS a (right) S-set without

any assumption on fixed elements. Extending concepts and results

of F.R. McMorris, C.V. Hink1e and M.M. Botero de Meza, we define

Qr-fi1ters F of MS and right quotient semigroups Qr(MS,F,K) of

MS with respect to two such Qr-fi1ters F and K~ Also dense,

intersection-1arge as wel1 as weak1y intersection-1arge S-subsets

of M
S

are introduced and investigated in this general manner. Let

_ us den 0 te by ~1 ~ t he Qr - f i 1te r 0 f all den se, by M~ t he Q .. - f i 1 te r

_ 0 f all i nte r 5 ec t ion - 1arg e S - 5 Ub5 et 5 0 f MS. The n Qr (14 S•M~) 0 r

Qr. ~ 5S' S~ ) . C 0 r res po nd tother. i.gh t q U 0 t i e nt. r i 'n 9 Qr ( R, RLi) 0 f

Y. Utumi and similarly Qr(Ms.M~) or Qr(Ss's~) t~ the right

quotient ring Qr(R,R A) of R.E. Joh~son. As examples of results,

we consider the well-known ring theore'tical theorem

(*) R6 = RA <=> Qr(R,R 6
) ~s regular <=>, J(R) = (0).

Th i s si tua t io n i s known to become ra ther com-p 1 i'ca ted i f 0 ne

deals with semigroups S instead of rings. R, even in the case

S -= S? only investigated so far. Now let 5 be any semigroup,

and d~note by 0L the se~ of all left zeros of S, which may be

empty. Defi~ing two (right) singular ideals J*(S) and J(S) of S

suc h t hat 0L ~ J * (S) ~ J ( S), we 0 b t a·i n :

Qr(S,SA) is regular => J*(S).= J(S)

Qr(S,sß) is regular ===> 0L = J(S)

0l = J(S) and IOll~ 1 ===> Qr(S,SA) is regular.

In particular, if IOll ~ 1 and Sß = SA then Qr(S,Sß) is re-

gular iff J(S) = 0l' and these statements are in fact all of (*)
what remains true for semigroups.

There will appear an artic1e in the Semigroup For~m on this

matter, containing also a detailed bibliography.
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R. WIEGANDT: Semisimple classes of semigroups with 0

A subclass S of all semigroups with 0 is a semisimple class

(in the sense of Kurosh and Amitsur) iff S is closed under

extensions and subdirect products and satisfies: (1)

I f A € 5
t

then every nonzero ideal cf A has a nonzero Rees-

factor semigroup in S. S is a semisimple class and the upper

radical US is hereditary 1ff 5 is closed under subdirect pro­

duct and satisfies (1) and: (2) If L ;5 a large ideal of A

and l E S. then also A E S. It is remarkable that for associa­

tive rings the validity of the corresponding characterizations

i s . not .k no Wn. Fur t her, a her e d i ta r y rad; ca 1 R iss uper n i. 1pote n t

iff the semisimple class SR i5 II wea kly closed ll under Rees­

factor semigroups.

Berichterstatter: M. Kunze
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