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ABSTRACT

Schein, B. M [9] introduced the set theoretic subtraction ‘-° which is analogous to
subtraction algebra and it is developed by Abbott, J. C.[1], Zelinka,B.[12] discussed the problem
of Schein [9] relating the structure of multiplication in a subtraction semigroup. Kim, K. H [5]et.
al. studied an ideal of a subtraction semigroup. Dheena, P.[3] and his colleagues defined the
concept of near-subtraction semigroups and discussed their properties. Alandkar, S.J[2] gave the
definition of I'-near subtraction semigroup and some of its properties.

In this paper, using the concept of bi-ideals in near subtraction semigroups, we introduce
the notion of bi-ideals in I'-near subtraction semigroups. We show that the set of all bi-ideals of a
I'-near subtraction semigroup form a moore system. Also we proved that the intersection of a bi-
ideals of I'-near subtraction semigroup and sub-I"-near subtraction semigroup is again a bi-ideal
of X. Throughout this paper, by a I'- near subtraction semigroup X, we mean a zero symmetric
I'-near subtraction semigroup.
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1.Introduction following identities: for any x, y, z € X, i) X
—(Y-x)=x 1) x—(X-y) =y - (y—X); iii)
(X—-Yy) —z=(x-2)-y. Anonempty set X
together with two binary operations “-” and
“.” is said to be a subtraction semigroup if it
satisfies the following axioms: for any X, v,
ze X, (X, .) is a semigroup ii) (X, -) is a
subtraction algebra; iii)x(y — z) = xy — xz

Throughout this paper X stands for a
Zero-  Symmetric  I'-near  subtraction
semigroup. I'-near subtraction semigroup
was introduced by Dr. S. J. Alandkar[2]. For
basic terminology in near subtraction
semigroup, we refer to Dheena [3] and for

I'-near subtraction semigroup, we refer to
Dr. S. J. Alandkar[2]. Tamizh Chelvam and
Ganesan [11]introduced the notion of bi-
ideals in near-rings. In this paper we
introduce the notion of bi-ideals in I'-near
subtraction semigroups.

2.Preliminaries

A nonempty set X together with a
single binary operation “-” is said to be a
subtraction algebra if it satisfies the

and (X — y)z = xz — yz. A nonempty set X
together with two binary operations “-” and
“” is said to be a near-subtraction
semigroup(right) if it satisfies the following
axioms: for any X, y, ze X, )(X, ) is a
semigroup ii) (X, -) is a subtraction algebra;
i) (X — y)z = xz — yz. A I'-near subtraction
semigroup is a triple (X, -, y), ye ', where I'
IS @ non-empty set of binary operators on X,
such that (X, -, y) is a near-subtraction
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semigroup Vye I' . In practice, we called
simply I"-near subtraction semigroup instead
of right TI'-near subtraction semigroup.
Similarly we can define a I'-near subtraction
semigroup(left). It is clear that Oya = O for
all ae X and Vye I". A nonempty subset S of
a subtraction algebra X is said to be
subalgebra of X, if x - y€ S whenever x, y €
S. A subalgebra M of (X, -) with M TMEM
is called a sub I'-near subtraction semigroup
of X. A nonempty subset A of X is called i)
a left I'-subalgebra of X if A is a subalgebra
of (X, -) and X TACA. ie.) XyAcA for all
ye I. ii) a right I'-subalgebra of X if A is a
subalgebra of (X, -) and AI'XCA. ie.,
Ay XCA for all ye T. Xy= {x€ X/ xy0 = 0
for all ye I'} is called the zero-symmetric
part of X. X is called Zero-Symmetric, if X
= X,. An element a€ X is called idempotent
if aya = a for all ye I". A family ¢ of subsets
of a set A is called a Moore system, if )A€q
and ii) ¢ is closed under arbitrary
intersection. X4 = {n€ X/ny(x + y) = nyx
+ nyy for all x, yeX and for all ye T'} is the
set of all distributive elements of X. X is
called distributive if X = X4.

3.Bi- ideals in I'-near subtraction
semigroup

In this section, we introduce the
notion of bi-ideals in T'-near subtraction
semigroup and we obtain some preliminary
results .

Definition 3.1

A subalgebra Q of (X, -) is said to be
a quasi-ideal of X if (QI'X)N(XI'Q)<Q.

Definition 3.2

A subalgebra B of (X, -) is said to be
a bi- ideal of X if BT XI'BCSB.

Proposition 3.3

The set of all bi- ideals of a I'-near
subtraction semigroup X form a Moore
system on X.

Proof:

Let {B;};c; be a set of bi- ideals in
X. Let B = Ny B; . Then BIXIB
C B;I'XI'B; € B; € B,Vie€l. Therefore B is
a bi- ideal of X.

Remark 3.4
Every quasi-ideal is a bi- ideal.
Proof:

For, if Q is a quasi-ideal, then
(QT'X)N(XI'Q)SQ. Now, QI'XI'Q = QI (XN
X)I'Q = (QIX) n (XrQ) < Q. Therefore Q
isa bi- ideal.

Proposition 3.5

Let X be a zero-symmetric I'-near
subtraction semigroup in which every
quasi-ideal is idempotent. Then for left I'-
subalgebra L and right I"-subalgebra R of X,
RI'L=RNLE LIR is true.

Proof:

Let A and B be two quasi-ideals in
X. Then by proposition 3.3, ANB is also a
quasi-ideal. By the assumption on quasi-
ideals we have ANB=(ANB)I'(ANB) c
(AT'B) n (BI'A). On the other hand, we have
(AT'B) n (BI'A) € (ArX) n (XI'A) < A and
analogously, (AI'B) n (BT'A) € B . Hence
(ATB)N(BTA) S ANnB. Hence ANB=
(ATB) n (BI'A). Since one sided T-
subalgebra are always quasi-ideals, by the
above argument, we have RN L = (R['L) N
(LTR) € RI'L for a left I'-subalgebra L and
right T'-subalgebra of X. Trivially RI'LS
RN L and so RITL=RN L € LI'R.

Proposition 3.6

Let R and L be respectively right and
left T-subalgebras of X. Then any
subalgebra B of X such that RILE B <
RNL is a bi- ideal of X.

Proof:
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For a subalgebra B of (X, -) with
RIL € B € RNnL, we have BI'XI'B C
(RNL)I'XT(RNL) € RI'XTL € RTLE B and
so B is a bi- ideal of X.

Proposition 3.7

If Bisa bi- ideal of X and S is a sub I'-near
subtraction semigroup of X, then BNS is a
bi- ideal of S.

Proof:

Since B is a bi- ideal of X, BIXT'B
C B. Let C= BnS. Now, CISIC =
(BNS)I'ST'(BNS)S (BI'STB)NS € BNS = C.
Hence C is a bi-ideal of S.

Proposition 3.8

Let X be a zero-symmetric I'- near
subtraction semigroup. If B is a bi- ideal of
X, then Byx and x’yB for all y €I" are bi-
ideal of X where x, x> € X and x' is
distributive element in X .

Proof:

Clearly Byn is a subalgebra of (X, -)
vye I. Also (B y xXIXI'(B y X)<
BI'XT'(Byx) € Byx and so we get that Byx
isa bi- ideal of X. Since x' is distributive in
X, X'yB is a subalgebra of (X, -) for all y €I’
(x'yB)I'XI'(x'yB)< x'yB and hence x'yB is a
bi- ideal of X.

Corollary 3.9

If B is a bi-ideal of zero-symmetric
I'- near subtraction semigroup X and b is a
distributive element in X, then byByc is a
bi- ideal of X for c € X and for all y €T".

Proposition 3.10

If B is a bi- ideal and sub I'- near
subtraction semigroup of a Zero symmetric
I'- near subtraction semigroup X and C is a

bi- ideal of the I'- near subtraction
semigroup B such that C2 = C, then C is a
bi- ideal of the I'- near subtraction
semigroup X.

Proof:

Since C is a bi- ideal of the I'- near
subtraction semigroup B we have,
CI'BIccecC Now, CI'Xrc =
C? TXI C? =CI(CTXIC)rc ¢
CI'(BI'XI'B)I'C <€ CI'BI'C < C. Hence C is
a bi- idealof the I'- near subtraction
semigroup X.

Theorem 3.11

Let X be a I'- near subtraction
semigroup. Let B be a bi- ideal of the T'-
near subtraction semigroup X and A be a
non-empty subset of X, then following are
true.

) BI'A is a bi- ideal of the I'- near
subtraction semigroup X.

i) AT'B is a bi- ideal of the I'- near
subtraction semigroup X.

i) We see that (B[A)[(BFA) =
(BTATB)['A and
(B[A)XI'(BI'A)=(B[ATXI'B)[
A. Since B is a bi- idealof the I'-
near subtraction semigroup X,
(B[A)'(BT'A) = (BTAIB)L'A €
BI'A and (BIA)'XI'(BrA) =
(BTAIXI'B)['A <€ (BI'XI'B)L'A
€ BI'A. Therefore BI'A is a bi-
ideal of the I'- near subtraction

semigroup X.
i) Proof is similar to i) of theorem
3.11.
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