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In this paper we have shown that If S is a zero-square and a Right regular semiring. Here 0 is an
additive identity, then axa=0for al a, x in Sand (S, +) isaband.
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INTRODUCTION

The theory of semigroups had essentially two origins. One was
an attempt to generalize both group theory and ring theory to
the algebraic system consisting of a single associated operation
which from the group theoretical point of view omits the
axioms of the existence of the identities and inverses and from
the ring theoretical point of view omits the additive structure of
thering. Semirings are used for modeling social network
analysis, Economics, queuing theory, computation of bio-
polymers, penalty theory in artificial intelligence, computation
theory, modern control theory of psychological phenomenon.
Semirings are used for physical theory on cognitive processes.
S.Gosh studied the class of idempotent semiring. He revealed
that Sis distributive lattice if S is an idempotent commutative
semiring satisfying the absorption equality a + ax = afor al a,
xinS. This paper is concerned with structures of Absorption
semiring. In first section, structures of Absorption semiring are
given. In last section, we aso introduce the notion of Right
regular semiring as a generalization of regular semiring. Sen,
Ghosh & Mukhopadhyay studied the congruences on inverse
semirings with the commutative additive reduct and Maity
improved this to the regular semirings with the set of all
additive idempotents a bi-semilattice. The study of regular
semigroups has yielded many interesting results.
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These results have applications in other branches of algebra
and analysis. We will see the interrelations between different
semirings. We characterize zerosumfree semiring. A semiring
SisaRight regular semiring, if S satisfies the identity a + xa
+a=aforalaxinS

PRELIMINARIES
Definition 2.1:

A semiring Sis Absorption if it satisfies the condition a+ ax =
aforala xinS.

Definition 2.2:

A semiring S is Positive Rational Domain (PRD) if (S, ¢) is an
abelian group.

Definition 2.3:

A semigroup (S, +) is left (right) singular if it satisfies the
identitya+ x=a(a+x=x)foral a xinS.

Definition 2.4:
A semigroup (S, +) islateral zero if axc = x.
Definition 2.5:

A semigroup (S, +) isaband if a+ a=aforal ain S.
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Definition 2.6: ac+b=ac

—atactbh=a+ac
A semigroup (S, ) is left (right) singular if it satisfies the —a+b=a

identity ax =a (ax =x) forall a,xinS.
Definition 2.7:

A semiring Sis zero-square if & = 0, for al ain S. Here zero is
multiplicative zero.

Definition 2.8:

A semiring S is zerosumfree if a+ a= 0, for all ain S. Here
zero is an additive identity.

2.A Study on Absor ption Semiring:

Theorem 3.1: Assume that S is an Absorption semiring and
PRD. Then

(S, +) isaband.
1 is additively rectangular element.

Proof: (i) Since Sis an Absorption semiring and PRD a+ aa*
=aforalaa'inS

Again SisPRD thisimpliesa+1=a ® (1)
Whichimpliesa® + a= &

—at+ad+a=a+a

= a+a=afordlainS

Therefore (S, +) isaband

(ii) Giventhat a+ aa=afordl ainS
—a(l+a=al

=>1l+a=1

=l1l+a+1=1

Thus 1 is additively rectangular element

Theorem 3.2: If S is an Absorption semiring, (S, +) and (S, *)
are left cancellative, then (S, +) isright singular semigroup.

Proof: By hypothesis S is an Absorption semiring then a + ax
=a

Whichimpliesa+ax + & =a+ &

Using (S, +) left cancellation law in above we get ax + & = &
= a(x+a =aa
Using (S, ) left cancellation law in above we obtain x +a = a

Thereforex + a=aforal a, xinS

Hence (S, +) isright singular semigroup

Theorem 3.3: If Sis an Absorption semiring and (S, +) is
lateral zero, then for every three elementsa, b, cin S, &' c™* +

b=a'c™ foraln>1.

Proof: Given Sisan Absorption semiring then a+ ab = a for
ala binS

—ac+abc=ac

Since (S, +) islateral zero abc = b then above eguation implies

= a+hc=ac

= a’c+abc=ac

= dc+b=ac® (1)
= ac? + abc = a¥c?

S ac+b=ac® (2)

Continuing in a similar manner as above we get a'c** + b = &
n-1
C

A Study on Right regular semiring

Proposition 4.1: Let S be a semiring in which (S, +) is a band
and (S, ) is right singular semigroup. Then S is a Right regular
semiring.

Proof: Assume that (S, +) is a band then a+ a=afor al a
inS

By hypothesis (S, ¢) is a right singular semigroup, xa = a for all
a,XxinSsS

—atxa=ata

—atxa=a

—atxata=a+a

—atxata=a

Thus Sis Right regular semiring

Proposition 4.2: Suppose S is a zerosumfree semiring
containing the additive identity zero. Then Sis a Right regular
semiring if and only if xa=afor al a, xin S

Proof: By hypothesis Sis a zerosumfree semiring a+ a= 0 for
alains

Since S is Right regular semiring, a+ xa+ a=afor al a, x
inS

—a+xatat+ta=-ata=a+xa+0=0
= ata+xa=a+0

= 0+xa=a

= Xa=a

To prove the converse part |et us consider xa= a

Adding ato both sides of above equationweget a+ xa=a+a
=a+xa=0

= at+xat+ta=0+a

—atxata=a

Thereforea+ xa+a=aforal a, xinS

Hence SisaRight regular semiring

Theorem 4.3: If S is a Right regular semiring, (S, *) is left
permutable and band, then a+ax + a=aforall a xinS.

Proof: By hypothesis Sis Right regular then a+ & + a= afor
alainS

S +axa+d=a
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Since (S, ¢) is left permutable a (xa) = a (ax) for all a, x in S
and also (S, *) is band, a? = a then above equation becomes
at+ta(ax)+a=a

—Sa+ax+a=a

—Da+tax+a=a

Thereforea+ ax + a=aforadl a xinS

Theorem 4.4: If S is a zero-square and a Right regular
semiring. Here 0 is an additive identity, then

axa=0fordla xinS.
(S, +) isaband.

Proof: (i) By hypothesis S is Right regular semiring then a +
xa+a=a

= a(atxa+ad =aa
Sd+axata=a

Using the definition of zero-square semiring, & = 0 in above
we get

O+axa+0=0
= axa=0

Thereforeaxa=0foral a, xinS

By hypothesiswe havea+ xa+a=aforal a xinS
—a+a+a=afordlainS

= at+t0+a=a

= a+a=afordlainS

Therefore (S, +) isaband

Example 4.5: A semiring S = {0, a, x} with addition and S =
{0} isgiven asfollows.
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