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Indeed, the matrix (a}, 4 ... @a}=} can be reduced to a triangular matrix by

means of left and right multiplication by permutation matrices P for
which d(P;) == — 1 or det(P;) == — 1 and in view of lemma 2 we obtain

diaray. . ain) =det(ghal:... ain)y Wit o5

hence,
d (A) = det (4).
Corvollary. A functional definition of the determinant for marrices
over a general commutative ring with wmity is obtained by the following

axioms:
1) d is a multiplicative morphism from R~ onto R,

2) d{a,...cap+vp .-Gy =c.d(a...a...a)+dla,. .. v .. @),
WeeR , wpefl, 2, .-yn} and Yv,€ R
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Rezumat

On the role of the determinant in semigroup |

— Die Charakrerisicrung der Determinanten iiber einen unendlichen Integri- |

Generalizind unete rezultate ale lui S. Hitorumatu si K. Wolffhardr, -

se demonstreazi ci dacd R, 2ste un ine! comutativ cu unitate atunci un |

morfism multiplizativ de la inmelul de matrice Ro» in R, care este o

functie liniard de coloane, este, in mod necesar determinantul. In acelasi
timp se obtine o definitie functionald a determinantului, care a fost datd
numai pentru inele comutarive speciale.

E-REGULAR SEMIGROUPS (1)
BY
R. ]. WARNE

Let E be an idempotent semigroup (a band). The collection ¥ (R) of
R-clagses of E may be partially ordered by the foilowing rule: If R,,
R,eE(R), Ri<_R, if and only if ¢ << f (e-- f if and only if e¢f = fe = ¢)
for all eeR, and feR,. If L (R), under this order, is order isomorphic to
I%, the non-negative integers, under the reverse of the usual order, £ is
called a paturally ordered band. A regular semigroup is called an E-re-
gular semigroup if its idempotents form a naturally ordered band. The
purpose of this paper is to describe simple FE-regular semigroups mod
E-chains of richt groups in terms of a simple multiplication. In [7], we
use this result to describe simple E-regular semigroups mod groups. In
[8], we determine the structure of non-simple FE-regular semigroups
mod groups.

Naturally ordered bands have played a role in the decomposition
theory of regular seisigroups [5].

Unless otherwise specified, we use the notation and terminology of [1].

The structure theorem is 2 consequence of sixteen lemmas. '

The following lemma includes a result of W. D, Munn [4, p. 56].
fini Lem:g)a ld L;'z QS Ibe a .z;mple hE-regular semigroup. Then, § has a

ite number, d, of D-classes, d is the smallest positive integer such

B e D eg ch thar

Proof. Each ®-class of S is a regular bisimple semigroup [5, lemma
1.1}. By well known results [1], each ®-class of § is a right group or an
E—-blSlmp}& semigroup. Let D, denote the ®-class containing £,. Suppose
that @, is a right group. Let T = S\, and let xeD, and ye7. Thus,
YER, N L; , say, with ¢,¢E, and f.€L; and r, s> 0. We have x8f, for some
fo€ E,. Thus, xe, Qe, and, hence, xe, and y are in the same D-class. Thus,
Xy =x(e, y) = (xe,) yeT. Similarly, yxe7. Next, suppose that zeT, i. e.
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zeR, ML, where e.c i, and fn€ £ with myn = 0. Since yRe,, fu¥ RS me,.
If m>r f.y and z are the same @-class and zy = (2f.)y = z(fay)€ T.
Next, suppose that r = Since 22f,, ze, Q¢ R v and zv—=2{(ey) =
—(ze,} ve1. Hence, T is an ideal of § and the simplicity of § is contra-
dicted. Thus, D, is an F-bisimple semigroup. Let d be the smallest posi-
tive integer such that £, C D, and lete,c E;. It follows from,[3, lemma 1]
and its proof that there exists an isomorphism 0 of ¢, Se, onto e; Se, such that
(x, x0)e D for all xee, Se,. Thus, (L, £;:0€¢D for all kel% and, hence, by
induction, (%, I n) €D for all n,kel". Hence, S has at most d D-classes.
Suppose (£, I)e® with 0 < i <j<d. Thus, I, = L. > E; > I;. Choose
e.c B, and e;c I,. As above, there exists an isomorphism 7 of ¢ Se onto
¢; Se, such that (E; i, Eiju-po = L)eD. Hence, we have a contradic-
tion and S contains precisely d D-classes.

Remark [. From the proof of lemma 1, we may label the D-classes
of S as Dy, Dy,.., D, , where Ep — {E |, n€l®}. From each E, choose
an ¢;. The R-classes of § contained in D, may be labeled {R. . ,: nel
and the Q-classes of & contained in D, are {L,: feE, ., #nel%. It is easily
seen that each R-class (Z-class) of § contained in D; is an R-class {-class)
of D. and conversely. By [5, lemma 1.1], each D, is an E-bisimple semi-
group [6], and, hence, its structure is known mod groups (6, theorem 1.1].
In [6], we detined ¢, may =\ (R., VLt f€Ei1ua). If a€R. ) L; where
e, fe E;, there exists a unique inverse a '¢ R, () L. such that aa~'=¢ and
a~‘a = f[1,2]. This fact will be used repeatedly in the sequel. All lem-
mas involve simple E-regular semigroup.

Lemma 2. Ler aeR.,(N L,,. Then, e;act; ;0 and a e €liun.

Proof. Since ¢;aa e, = ¢, ¢,a€R, and a'eel,. Thus, a~te, ¢a
€D; and a-le;a=a leaeD;. Let us suppose that ¢,..,> a '¢ a. Hences
ae; . a ' =e;. Since afe; and a~' Ney, ae, %, ; and e,;,a7 " Re;+y. Thus
ae;..a”! = (ae,4q) (eioaa') €D; and, hence, ae; 4a '=¢ Or .= a lea-
Thus, we have a contradiction and a leae B, UL .4 If a-le,a= fie E,,
fiea = f; and we again have a contradiction. Thus, since a=!¢; Qe

a-le;ale;a and e;a €1y ;0. Since ¢, aRe;, a te;aRa e and a~'e €t 4an. |
Remark 2. By lemma 2 and its proof (e, a)~', a'eeR, ., N1, |

Since a -l¢, is an inverse of ¢.a, (¢,a)"' = a e by {2,1, theorem 2. 18].
Let a; =¢;a, and, then, a; ' = a~'¢;. Ulilizing [v, lemma 1.5], we obtain

that @ = ¢ av, for all nel. (We define a'=¢, and a} = ¢,). By [6, lemma -
1.7], if ceR.,, {¢7)* = {¢®)7! for all positive integers . We define ¢™" = |

= {¢71}* = (¢")~!. Thus, we obtain ¢,~" = a~"e¢, for all nel’

Lemma 3. f;.:pd,iqnd) Uit rditsiy S LG-H{h+r—minm,rid.i+ints—minin,rd) -
Proof. The lemma is an immediate consequence of [6, lemma 1.9]
and [6, lemma 1.15].
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Lemma 4. If O0<C; < d and get,, ., then ga "c1,4, where r is a

| positive tnteger,

Proof. Let us first establish the result for r - 1, We have ag 'ga™! =
| =afa ' =azfat=1¢,, (fei, 0 ~j<d). Thus, ga 'Qe,. Hf:ncc, by
[6, lemma 1.9] ga '=a~"g, for some nel" and g,er,, . Thus, gale, =
=ga, "€, by remark 2 and [6, lemma 1.10]. Hence, a PO €L i
Since ¢,8f for some feZ,, g.¢,%¢, and, hence, g,e.ce krilu for some
kel® by remark 1. Thus, a " gie; = (a7 "¢) (gue) €t . pu, By lemma 2
remark 2, and lemma 3. Hence, j o+ (n+A)d =7+ d and n + & =1, Sup:
pose 7 =0 and k= 1. Then ga~lety, . Thus, ga~!%e,, glga~'Rgle,
fa—'Rg e, and a7 Ry Te,. Since the lemma is valid for j =0 by [6,
lemma 1.10], we may assume that ;> 0. ’

Thus, e, 667 "¢, =¢; and ¢,e€Sg~'e,. However, g ¢, g =g leje, =
=g 'e and g~'e,€ Se;. Thus, g 'e,Qe; and a~'€D;, a contradiction. Thus,
n=1and ga~'€ty, by [6, lemma 1.9]. If r>1, ga="=gata-—V by
[6,lemma 1.7], and ga—"€1,40, by lemma 3,

Lemma 5. If gel(j+kd',j'+kd: and r > k, then ga"er(,djo).

Proof. We first note that

I 5 -
a'glga = a’ij,rnz €,;a =da'a " '=¢, where fj+kd€bj+kd .

Thus, e;¢ Sga " and, hence, ga="Qe,. Thus, ga—'eD,. Let us suppose that
ga~'€l,49 for some non-negative integer ». Thus, by {6, lemma 1.9],
ga~" == a " g where gt . By remark 2 and [6, lemma 1.10), ga~'e; =
= ga; €1, . Clearly, g,¢;g,Rg,¢;. Hence, since gye;Re,, (g,,)?R g,
by lemma 3. Hence, by lemma 3, geez;;,. Thus, a*(ge) = (a~" e;)
(go€) = a; " (§0€,}€2j1nayy by lemma 3. Thus, n=7r and ga="€ 1,4, .

Len}md 6. If g€t rajisnys then ga "€ lsmj -

Proof. Since a~"Re,y, ga~ Ree,y = 2fi 1200 = e =g Wwhere f;.,
€Ej.,;. (We may assume that j > 0 as lflfé+ lemmagj;"s dvali% for j =f6r Idaye'
[6, lemma 1.10). Thus, ga~"Re;.,;. Hence, ga~'eD; and ga7T€ t(jppaip
for some ne¢/° Thus, by [6, lemma 1.9], ga~" =a-ravh for some ke
€ltjtnajind)» I m>0, we have ga;”" = ga—"e, (remjark 2)=a;~" alhe =
=a;’ar hj?hd% (fﬁ_ﬂde E,Jd=a"ah

However, ga;vet, .. by [6, lemma 1.10]. Hence, we have a con-
tradiction and # =0. Thus, ga~"€#;4,q4; as desired.

Lemma 7. If getyini;inn, 80" €Ljinijtinraa -
Proof. By [6, lemma 1.10], we may assume that ;> 0. We have

1.4 r

"=a'e,a

S A= 5 g—1 . —t __ = -
s@a gl =ge, g =geye g =g =€ aa-

s Thus, ¢; €00’ S. However, ga'egS =¢; ., S and ga‘eR,; . Hence,
ga’¢D;. We suppos: that SOTE Tz where ne [, Hence, ga‘:a’“* a;h

for some A€t ;. ay by [6, lemma 1.9], However, if & =0,
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8 = of .y, ;@ = 86,0° = BEL G st (8€Ls; 4
{Remark 2 and {6, lemma 1.10]).
Thus, if 2>0, n=Fk-}Fs. If £ =0,

ga’ = a;‘ iy g§=a ha=7,

[of
bef)

~arha ', ge =4 ha (remark 2}.
We note that ge €t . However, by lemma 3, arha *€2, . . a5- Since
both the cases 7 >s and s=># lead 10 a contradiction, n =-s and we
again have the desired result.
Lemma 8. Fvery element of S may be uniquely expressed in the form
a "t g where gyuEliantyira W 0 < d and a™"a* g €l i4ns 41l -
Proof. Let x€8, xeD;, say. Suppose that X€liuditsd - Hence, by
[6,lemma 1.9], x=aj—"a;'gkj where g.€2, 4:oaa Thus, by remark 2, x =
— q="e;a* gy We note that

—1 =k ok — g—1 — g1 : = b — ;.
g5t arat = 85" N8y = 8 Fralra i85 = 8 & S €Ly o T na€

¢ Ejipa). Thus, fipp€Sa’g,;. However, a* g€ Sgri = Sfjiaa. Hence, a* g, ©
fina 2nd atgy€ D;j. Thus, x= a*a'g;. By [6, lemma 1.9] and the
above, a " a® gyEl(j atsihns WE DEXT establish  uniqueness. Suppose that
x=a"atg;—=a ' a hy Where g€ty rijrhd) and Ay € tiasai - LDUS, J =1
and, hence, n =71, k=3 and g;; = Agi-

Lemma 9. Lig) Lirn < Yimax(k,s), maxik, vl

Proof. Let k=1i+nd and r == j 4+ md where n,mel® and 0 < f, /<Zd.
Suppose that &> r. Let g, and hetyy. Hence, g2fjima for some
f; ',-mu!EEj.l..md- Thuss e ud EeH—nd: gei-:-ndEDi: and ges-i-mie t[i-'r~s¢l.|+mi) fOl’ some
sel°. Hence, geipns=a °a"h, wWhere H€litnditnds by lemma 8. We have
ga~ "+l = gg; aa~" Y =a7 " (ha—t*+1). Hence, by lemma 3 and lemma 3,
ga—\""VE t((s11) a0 - HOWeVeET, ga~ "+ 1 €f((ny1)d.0) Dy lemma 5. Thus, s=n and
2ei4mt €104 45 ena) = Liew - Hence, gh = glep) = (ges) R €1up SINCE L 18 2
semigroup by [6, lemma 1.12} Suppose that geR, N Ly, with f,€E, and
heR, (\L,, with py€ E,. Hence, there exists a unique inverse g* of g con-
tained in R,rnL,' and a unique inverse A* of k contained in R, L.
Thus, by the above, g*A* €zyy. Since hg is an inverse of g*h*, hgetyy
by [6,lemma 1.11]. Hence, if B>=r tpalen & s and (5 texy © Lan

Remark 3. By [6, lemma 1.12], each zup is a right group and
Likdy +hdy == Litsditsd) for all S,k>0. Clearly, Ep = Es where T = U ([(;,j):
kelY).

For each s,rel° define gos=a""a’ga"’ a' for geT.

el
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Lemma V). For each rys€l*, ., is an cndomorphism of T and
1) 2isadiont) %) & Lodpny 8 $2> Ry

2) Llipudiad) Srs) © Lk —spdi b e iy U B = 5.

x.,, Is an_inner right translation of T determined by an sdempotcnt of Iigs.
) - - . L s
Proof. Clearly, o, is a2 mapping of T into S. Let g €#;40i50n and

M €8l Hence,

g oy 2 =@ TagaTl a(a~"a hya *a) =a " agfulhya )a =

=a~a‘ghyaca {lemma D) =g f) %,.4-

Hence, (s is a homomorphism of T into S. If s>k gra €ty by
lemma 5. Thus, g oy =a""a (ga=*)a’€t,u.a by lemma 3 and (1) is
valid. We next consider the case &> s, We have

v a=S@ g-le=g — -1 — 1 5
& & 5t &, £l Ciirabh = Sy = s L EE,)

Hgnce, € ai€gna S, However, gha €68 =¢S5 and gra " Re 4. Si-
milsrly, a*g Ly wht_are Sfisut€Eirrs. Thus, a®g, and gya* are contained
in D,. Hence, if gra™*¢L; . for some nel® and n >0,

“r 8 5 of =t - - —5
araigata=avea gaf, ,a =aaiga’f . ea (remark 2)

= el L —5 gr
a'. aioka’. a'..

Thus, if n>0aid k>, e O ) Ed 2 kv s it (hr o s1d) by |6, lemma 1.13].
Suppose 7 — 0. Thus, gra " €20, Hence, gia™*Qf and g fia &fia*. Thus,
since f;a’€t,, ..y by lemma 7, and since g eu €1/ 42wy by lemma 9,
s==k. Hence, by lemma 7 and lemma 3, g,« =a;2"a§ (g,a*)(f, a) ¢

Liyeditrai- Henmce, (21 is valid. In addition, we have shown that #, is an
endomorphism of T. We note that gagsg =a *a (ga™)a*= gfu, for
fua€Ey, by virtue of lemma 5 and, hence, the last stateiment of the lem-
ma is valid.

Lemma 11, a ta"a "agf = g ¥t r~min(p1)) ghts—minip ")
Proof. This is [6, lemma 1.14].
Lemma 12, If gyi€ti paivpn and M€l iajias

(@ *a’ gy) (a= "> hj) = a—tr—min(pn) gb+s~min ()
(Zpi %is,n) fosj and gy s B €t padjvsd if r>p;
Boip sri (prsmrd W P27 Uitsaigany if p=r and {273
Uiady iy 3f p=r and j =1

3 — Matemalicy
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Proof :
(a* a’gpi) (a7a‘hy) =a*at(a’a’aa (g ') @) hyj =
=a*agtaa'(a Ta guaTat) hy o=
== g~ minU, M) gPts—minln P g o B

The last statement of the theorem is a consequence of lemma 10 and 9.

Lemma 13. The mapping {(n,') = o, s an anti-homomorphism of C,
the bicyclic semigroup, into the semigroup of endomorpiusms of T.

Proof. Let g€l pa; 20+ Then, by lemma 11,
Sri K(pys) Rpp) = @ ®af (a“’a’gks a=* a’) afa"=

— a—{"*+f"min(f,{’)] af"i's-rnin(",P) gk‘. a_(s':' £ min(r,p}} a"t"’—min‘('.?) _

= Sk Yln  r—minirp). phs-minr.p)) T Ski Lnp) (r.s) -

Lemma 14, S = {{{(n, &), gri)® &i€ltisraicin, B RE; 0 <i<d) under
the mulriplication ((n, k), g.)(r,sh, Ay) = {{n, &) (r,5), Bri %5 frj) where jux-
taposition denotes multiplication in C and T.

Proof. We consider the mapping (37" a* g.) 9 = ((n, &), gu). By lemma
8, ¢ is a bijection. By lemma 12, ¢ is a homomorphism.

Let T be a semigroup which is a disjoint union of right groups |
{Ty: kelI® such that T, T,C Thaxry and such that Z; is a naturailly orde- |

red band. We call T an E-chain of right groups.
Lemma 15, Zet T ={T,.a; sel°, 0<<i-<d, d a positive integer} be

an E-chain of right groups and let C denote the bicyclic semigroup. Let |
(m, 1) = @i, denote an antihomomorphism of C into the semigroup of endo- |
morphism of T such that for each sel° ai. is an inmer right translation|

of T determined by an idempotent of Ty (i.e., for all geT, gus = ge for
some ecTy) and for ks, rel Tigua,gCTaif s>k TipepsC

g T's'-:k+r sid if k?—: 5. LEI S‘_{((nsk): gki): gkre :T{Ik.h aneIo: 041((1}

under the multiplication ((n, &), gi.) ((rs ), hej) = ((n, k) (r,5)s guitisyy Bs) where
Juxtaposition denotes multiplication in Cand T. Then, S is a simple E-regular
semigroup with d D-classes.

Proof. Closure is immediate and associativity is easily verified. We
next show that E; = {(k k), gn}: gu€Eyr, ,;» 0<i<d, kel® Suppose that
((n, k), g) € Es. Hence, ((n,k), &) ((n, %), &&) = (k) (m,R);  ui oinm) £}
Thus, n=k and g o, 8, =& = 8- Conversely, if gh.eET‘_Hd, ((&,%

3 3

&) (B R), gu) = (R ), &rignd) = ((&, £), gn). Let ((AR), gu}, ((5,5), ;) € Es.
h'!lS, 3k)s gm’) ((53 S), ij) = ((k: k) (s, 5): Shi ksj) and ((k) k), gki)‘? = Sk
defines an isomorphism of Z; onto Er. To show § is simple, let ((n, &),
gk:)s ((?‘, S), hs_ﬂ')ES' Let en+1,j € Tf-l'fn-'r-l}d with erllo'!'l.f: €noy,f and let €ni1,j Flhn) =
= GE.””,- € djsiriad- Choose t,; € TJ‘ b st such that (e;+1,, ghi) s 1) bsy = hsj-

Then: ((r,n o ]): en-?-l,}') ((?2, k) gm‘) ((k+1,s) ts}') = ((T, 3): hsj)' Let us now deter- |

|
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minc the @-structure of §. We first note that ((n,k), gu) 2((r,3), &) if
and only if gy 4k, (in T} (this implies 7--;) and % —s First suppose
that £ =sand g, Q4 (in T). Sioce (4, g7 ), €T, ., let(h, A EE
_ x, . Hence, ' ’ ’

. = -1 A -1 . ]
X iy = g 81D by %y = By 80)) 70 == Miian €

for some ¢ € Ly, Thus,

((?‘, ?2), xnx) ((n,k), g“i) == ({7'3 k)s Xyi %k p) g!u) —

= ((r k), lzk, g*,-lg;.,) = ((r,%), k;“-)-
Since (g, ;") o, €Ty s let (g /n7') %= Vi Then, as above, ({n,r)
4 ,;-) ((ry k), l‘ki) = ((71, k), g*i)‘ Hence, ((?1, k): gkx') 53(1", 5)s hsj)' By a routine cal-
culation, ((n, &), &) €((r,s), h;) implies that 2 =5 and g, 9%;. We next
show that ({n, %), gu) A ({r, s}, #,;) it and only if »=r and : =7. Suppose
that 1 =/ and n =r. Since gy ;€ Ty, choose 1 such that g, o 1u=
=h,;. Since fi; ap € Tiyra, choose vy such that z; ¢y v, = gi;. Hence,
((7!,}3), !;’f:i) ((k:-s): tsi) == ((na 5}3 ;]sl'): ((1‘, S): h|) ((5'3 k}: ?),,,‘) - ((rsk)) gk:’)3 and
((?1, /3): e‘)’»'::'," A ((?’, S)} l’?i)' NCXI, suppose that ((ﬂ, k): g&i) A ((T, 5)3 hb‘f)' Then,
there exists {{x,¥), 2y} ?nd ((a,d), 7, such that ((m,&), &) ((x,7)2,) =
= ((ry ) hy,) and ((rs 5)s f155) ({a, b), tog) ={(1, k). gr:). Thus, n 4 x — min (ks x)=

- rand r 4+ a — min (s, a) = n. Hence, n =r. We also have gy a5, =5,
and /g %oaytoy = qai- If x>k, m4x—k=n, a contradiction. If a>s,
r + a-— s =r,a contradiction. Thus, 22> x and s>>a. Hence, sd 47 _ (& +
4 yv—x)d+iand kd +3i>(s+-b—a) d+ j. However, £+ v —x = sand
s+b—a=4k Thus, sd+j=sd+1 and kd+i>kd + ;. Hence, i=.
Hence, it is essily seen that ({n, &), £} D ((r,5). A;) if snd only it §=.
Thus, the D-classes of § are {Djd7f where D; = {{(m, k), g): n kel
& € Ti &t Since each D, is a regular ®-class [6], § is a regular semi-
group. Let B(Jh") = Ufrnl

Theorem: Ler S be a simple E-regular semigroup. Then, there exists
a positive integer d, an E-chain T of right groups {Tipw: kel 01 < d},
a homomorphism (n,v) = B,y of C, the bicyclic semigroup, into the seinigroup
of endomorphisms of T such that

1) For each kel%, there exists ew€ Er,y such that gBuu = gew for
all geT;

2) For each k,r,seD,
T:' hd B(:,r) g Tﬂi lf o A,

Tivthir—aa U Rz

Furthermore, S —«{((n,k )i g€l kel, 0L <dy unde
maltiplicarz‘on; ((m, k), gr): i€ Livpa, m,k €10 Lr<dy under the
3) ((m, k), ) ((r,9), Aj) = ((my k) {1, 5), £ni Birosy fisf) 207 jux. 11
Iy okl 33fy foy 3302 &R [Mrs) s where juxtapostiion
denotes multaplzccf’mon in C aJrJd T, ’S has precisely d J".‘)-d’a.s‘ses. &
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Converselv, let d be a positive integer and let T be an E~chain of
right groups {T,.pi? k€I’ 0< i dy and (nr)—> B, be a homomorphism
of C into the semigroup of endomorphisms of T such that (1) and (2) are
valid. Then {({(n,k), gu): &€ Ti aes 1 kelo, 0L i< d) under the multiplica-
tion (3) is a simple E-regular semigroup with d D-classes.
Proof. The theorem is valid by lemma 9, remark 3, lemma 10, lem-

ma 13, lemma 14, lemma 1, remark 1 and lemma 15.

REFERENCES

1. Clifford A. H. and Preston G. B. — The algebraic theory of semigraups. Math.
Surveys of the American Math. Soc., 7, Vol. I, Proevidence, R. 1., 1961.

9. Miller D. D, and Clifford A H. — Regular D-claises in semigroups. Trans., Ames,
Math. Soc. 82 (1656), pp. 270 — 280.

3. Munn W. D. — The idemporent separating congruencei on a regular o-bisimple somi-
sroup. Proc. Edinburgh Math, Soc. 15 (1967}, pp. 233 — 240,

4 Munn W. D. - Regular w-semigroups. Glasgow Math. Journal, 8 (1968}, pp. 46 —£6.

5 Warne R.J. — Regular D-classes whose idempotenis obey cerrain condittons, Duke
Math. Journal, 33 {1966), pp. 187 — 145.

6, Warne R. J. — E-bisimple semigroups, Journal of Nrntural Scietces, ord, Math., 10,
Ne 2 {1970).

7. Warne R. J. — E-regular-semigroups, 11, to appear.

8 Warne R. J. — E-regular-scmigroups, 171, to appear in Lua Ricerca.

SEMIGRUPURI E-REGULATE
Rezumat

fn lucrare sint studiate semigrupurile simple E-regulate. Rezultatul

principal il constituie o teoremd de structurd pentru aceastd categorie de

semigrupuri.

Rezultatul este utilizat de ciitre autor intr-o altd Noti aflatd sub tipar,
in care sint studiate semigrupurile simple E-regulate modulo un grup.
Din acest punct de vedere prezenia lucrare constituie o verigd a unui lang
de Note, unele deja apirute, consacrate studiului semigrupurilor E-regulate.

RELATIONS ENTRE LES FONCTIONS ET LES SUITES
PRESQUE-AUTOMORPHES

AR
ANCA PRECUPANU
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Le but de cette Note est de mettre en évidence deux propriétés de
liaison cntre les fonctions et les suites presque-automorphes, en générali-
sant les théorémes 1.27 et 1.28 de [1], donnés par N. Gheorghiu (3]
pour les fonctions presque-périodiques.

Dans ce qui suit, nous utiliserons les notations et les notions géné-
rales concernant la théorie des fonctions presque-automorphes (abrégé
p.a) de {4].

On désigne par: R — Pensemble des nombres réels, Z — ’ensemble
des nombres entiers, G — un sous-groupe de R, C — lensemble des nom-

bres complexzes.
Si f: G- C est une fonction sur G avec des valeurs complexes, on

désigne par _f(x})=/f{x+ x), une translatée de f. Si = ={a}er est une

suite généralisée de G R telle que lim _ f = g au sens de la convergence
L . -

on la désigne par g— T, f et de meme g’il existe

ponctuelle sur G, alors
on la désigne par h=T_,§&

im ¢~ h (ponctuellement sur G)
" Définition 1. On dit qu'une fonction f: G = C est une fonction pres-
que-automorphe au sens de Bochner, si chagque suite généralisée o« = {031,
déléments de G contieni une sous-suite généralisée o = 1% er telle que :

{1) T..T of =f

soit yemplie sur (.

En particulier, si G = Z, on obtient la définition d’une suite presque-
automorphe au sens de Bochner.



