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For the semigroup S containing minimal left ideals and minimal
right ideals, we can define the kernel D of S as the product of any
one minimal left ideal L and minimal right ideal E. It should be
noted that D does not depend on the choice of L and E. The pre-
vious works in which the structure of the kernel is treated have
already been given in [1], [2], and [3]. Recently the present author
has shown the following:

Let D, k=1,2,...,p;1=1,2,...,q, where p is the number of
minimal right ideals and ¢ one of minimal left ideals in the kernel
D, be the groups which compose D and have no element in common,
then every minimal left ideal L and every minimal right ideal R
can be represented in the form

Lz: ﬁ Dlal
< (1)
R)b: ; chl)
and among these groups,
DjlszmDIcl ( 2 )

holds true [4].

The purpose of the present paper is to show that the semigroup
S containing minimal left ideals and minimal right ideals has the
similar structure as that of the kernel under the condition weaker
than the cancellation law.

In the present paper we use certain of the ideas, notations, and
results given in the previous paper [4] without explanation.

We have already seen that d is an element of a minimal left
ideal L, then de D, for a certain %k, and Sd=L,. Let S;; be the

set of elements se¢.S such that sd e Dj,, then S= ZpS,C, and S, N Sy;=¢
=1

since D, \Dp=¢ for ¢3j. We shall call this decomposition of S
the s-decomposition.
For R;, the minimal right ideal including D;, R;D,=D; by (2),
therefore,
Sy DO R; for all k. (3)
Let d’ be any element of D, then for s;e Sy, sid € s (dE)e
DyE=D; where E is any one of groups composing L,, and so we
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have S,;-d’ CD,. Therefore we have S,;C S/, where S/, is the
set of elements s of S such that sd’eD, Analogously S;C S,
then we have S;;=S;. So the s-decompositions of S by element of
D,; are the same.

Next, for d” e Dy, s,d" € s,(dE)d" € D;y(Ed")=D;,D,,= D,, where
E is any one of the groups which compose L;, so that, S;;Din C D,
is obtained. On the other hand,

SDn D R,Dym= lz DyDin=Djn
=1
by (1), (2), and (8), and we have
Slchkm:-D;;m fOI‘ all m. (4)

It should be noted that generally S;;==S;; for 7 £.

Let Sj=(k] Si,, then ;D R;. Moreover we can see that S,S;C S,
holds true.

Similarly, let T, be the set of elements ¢ of S such that dte D,,,

where d is an element of D,, then T, has the following properties:
(i) S can be ¢-decomposed by d, namely

S=T, and TwOTw=¢ for m=n,

m=1
(ii) Tm> Ly,
(iif) D,T,,=D,, for all j.
Let T,=\ T, then T, has the following properties:
A
(i) T.> L,,
(ii) T,.T,, C T,

By C.. we denote SN T,. It is not hard to show that C,,> D,,
and Cy.Ci C C, hold, and therefore, the following theorem is obtained:

THEOREM 1. Dy, any one of the groups composing the kernel D,
is contained respectively in semigroups C, which have no element in
common. Among these semigroups,

CinCin C Cpy (5)
holds true.
We shall now consider the following two conditions:
(A) Si;=1S;; for all %, 7,
(B) Tye="Trm for all 7, m.

In a semigroup S, if ar=ay (ra=ya) implies x=y for every a,
x,y in S, then S is called a semigroup satisfying the left (right)
cancellation law.

THEOREM 2. The condition A (B) holds true when the right (left)
cancellation law s satisfied.

Proof. Let d and d” be elements of D, and D, respectively,
then s,deD, for s,eS, Assume now that s,d”eD; (i=:7), then
there exists in $); an element s, such that s,,d”=s,d. Nevertheless,
D, d"=d(D;-d"y=d-D;=D,,. Therefore, there exists in D, an ele-
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ment d’ such that d’'d’=d, and we have s,d’=s,d'd’. By the
right cancellation law, s,;=s,-d’. d and d’ are elements of D,, then
syd' € Dy, so that, s;eD, is obtained. But this is contradiction
since D;; C Sy, si;€ Sy, and S, N Sy;=¢, then s, d” e D, and we have
Si; C S;;. On the other hand, if sud”’eD, (¢ k), there exists in
S, an element s, such that s,d”’=s,d. In the same way as above,
there exists in D;, an element d’ such that s,d”’=sud’d”’, and by
assumption s,,—sud’ is obtained. But syd’, together with s,d, is
an element of D,, then s;;¢D,. This is however impossible, since
sud ¢ Dy,. Hence we have sud” e Dy, and also S;;CS,. Consequently
Si;=3S;; and the condition (A) is satisfied. Analogously we can see
that the condition (B) holds when the left cancellation law is satis-
fied. This completes the proof.

Under the condition (A), S;=S;; for any %k and also S=3>1S;.

Similarly under the condition (B), 7,=T), for any ! and S= ZJ‘.T,,,.
Therefore, under (A) and (B),

‘szgcﬁm Tm:‘—%CkM) S: %Ckm (6)
hold true. '
It can easily be verified that S; (T),) is a right (left) ideal and
ST < Cim.

Hence we have the following
THEOREM 3. Let S be a semigroup satisfying the conditions (A)
and (B), then S is decomposed into join of left ideals T,, which have
no element tn common. The same holds for right ideals S;, and
among these ideals
S; T CS;N T
holds true.
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