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1. Introduction. In 1975, HANDELMAN and LAWRENCE [8] intro-
duced the notion of (right) strongly prime ring motivated by the notion
of primitive group ring and characterized strongly prime rings. In 1988,
BooTH [2] extended the notions of uniformly strongly prime ideal and uni-
formly strongly prime ring to I'-ring. In 2006, DUuTTA and DAS [7] intro-
duced the notion of (right) strongly prime ideal and (right) strongly prime
semiring and characterized strongly prime semirings.

In this paper we introduce the notions of right strongly prime ideal and
right strongly prime I'-semiring and study these as G.L. Booth did in case
of I'-ring . Some earlier work on the operator semiring of a I'-semiring may
be found in [4]. We obtain a one-to-one correspondence between the set of
all rsp k-ideals of a I'-semiring and the set of all rsp k-ideals of the operator
semiring of the I'-semiring.

2. Right strongly prime I'-semirings

Definition 2.1. [4] Let S and T' be two additive commutative semi-
groups. Then S is called a I'-semiring if there exists a mapping SxI'xS —
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S (the image to be denoted by aab, for a,b € S and o € T") satisfying the
following conditions:

(1) aa(b+ c) = aab + acc;

(73) (a4 b)ac = aac + bac;

(731) a(a + B)c = aac + afc;

(1v) aa(bBc) = (aad)Be for all a,b,c € S and for all o, 5 € T'.

Every semiring S is a I™-semiring with I' = S where aab denotes the
product of elements a,a,b € S.

If S contains an element 0 such that 0+z = 2 = z+0 and Oax = xa0 =0
for all z € S, for all o € I', then 0 is called the zero of S.

Throughout this paper we assume that a ['-semiring S always contains
a zero element 0 and we denote the set S\ {0} by S*.

Definition 2.2. [/] A nonempty subset I of a T'-semiring S is called an
ideal of S if I+1C1I, IT'SCI, ST'I C 1, where for subsets U, V of S
and A of T,

UAV = {30 jwmyivi = u; € Uy, € V7 € A and n is a positive
integer}.

Definition 2.3. [4] An ideal I of a T'-semiring S is called a k-ideal if
forx,ye S, x+y el andy € I implies that x € 1.

Definition 2.4. A I'-semiring S is called right strongly prime if for
every x € S* there exist a finite subset F' of S and finite subsets ® and A
of T such that x®F Ay = {0} implies that y =0 for ally € S.

Analogously we define left strongly prime I'-semirings.

Definition 2.5. [3] A proper ideal P of a T'-semiring S is called a prime
ideal of S if for any two ideals A, B of S, AU'B C P implies that A C P
or BCP.

A T-semiring S is called a prime T'-semiring if (0) is a prime ideal of

S.

Proposition 2.6. A right strongly prime I'-semiring is prime.

Proof. Let S be a right strongly prime I'-semiring. Let a(# 0) € S
be such that aI'STH = 0 for all b € S. Since a # 0 and S is right strongly
prime, there exist a finite subset F' of S and finite subsets ® and A of T’
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such that a®FAb = 0 implies that b = 0. Now a®FAb C al'STb = 0,
which implies that b = 0. It follows that by Theorem 3.6 of [3], S is a prime
I'-semiring. U

Proposition 2.7. The following statements about a I'-semiring S are
equivalent:

(1) S is right strongly prime;

(i) If I is a nonzero ideal of S, there exist finite subsets F' of I and A
of I' such that FAy = {0} implies that y =0 for ally € S;

(ii7) If x € S*, there exist v € ' and finite subsets F' of S and A of T’
such that xyFAy = {0} implies that y =0 for ally € S.

Proof. (i) = (ii) Let I be a nonzero ideal of S. Let 2(# 0) € I. Then
by (7) there exist finite subsets F' of S and finite subsets A, ® of I' such that
®F Ay = {0} implies that y = 0 for all y € S. Then F' = z®F is a finite
subset of I and F' Ay = 0 implies that y = 0 for all y € S.

(4i) = (iii) Let a(# 0) € S. Then < a > is a nonzero ideal of S.
So by (ii) there exist finite subsets F of < a > and ® of I' such that
F'®y = {0} implies that y = 0 for all y € S. Suppose that al'S = {0}.
Then < a > I'S = 0. Since F'®a C< a > I'S = {0}, we have F' ®a = {0}.
This implies that a = 0, a contradiction. Therefore ayx # 0 for some
v €Tl and z € S. Then I =< ayx > is a nonzero ideal of S. Again by
(ii) there exist a finite subset G of I and a finite subset A of I' such that
GAy = {0} implies that y = 0 for all y € S. Since G is a finite subset of I,
we have G = {nayz + > ;" ayzfiz + Zé’:l 55747 + Zle Ug AL @Y T [ Vg,
where m,n,l, k € Zar;zi,sj,ut,vt € S and G, v, A\, e € T} Let F =
{z, zvy, xfizici=1,2,..m; t =1,2,...k; m,k € Z and §;, s € T'}.
Let ayFAy = {0}. Then GAy = {0}. By (ii) y = 0.

(791) = (i) Let a(s# 0) € S. Then by (ii7), there exist v € I' and finite
subsets F' of S and A of T" such that ayFAy = {0} implies that y = 0 for
all y € S. Let ® = {7}. Hence there exist finite subsets F' of S and ®, A
of T such that a®F Ay = {0} implies that y = 0, for all y € S. Thus (i)
holds. (]

Examples 2.8. (1) Every strongly prime I'-ring is a strongly prime
I'-semiring.

(2) Let S = {rw:r € Z} and I' = {rw? : r € Z}, where w is a cube
root of unity and Z is the set of all integers. Then S is a ['-semiring with
usual addition and multiplication. Let rw(# 0) € S. Let F = {rw} and
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® = A = {rw?}. Then (rw)®FAy = 0 implies that y = 0 for all y € S.
Hence by definition, S is a right strongly prime I'-semiring.

(3) Let S be the set of all 2 x 3 matrices over Z¢ and T be the set of all
3 X 2 matrices over Zar, where Zar is the set of all nonnegative integers. Then
S is a I'-semiring with usual matrix addition and matrix multiplication.
Let I be a nonzero ideal of S. Then I has a nonzero element, say (a;;)2x3-
Then (a;j)2x3 has atleast one nonzero element, say a,s. Since I is an ideal
of S, EllE;T(aij)ngE;IEll € I, where E, (respectively E;S) denotes a
2 x 3(respectively 3 x 2) matrix whose (r,s)"" element is 1 and all others
elements are zero. This shows that I has an element, say f; whose (1,1)%
element is nonzero and all others elements are all zero. Similarly we can
get an element, say fo in I whose (2,2)" element is nonzero and all others

elements are all zero. Let f; = < g 8 8 ) where a € Z* and fy =
0 00 i
0 b 0 where b € Z7. Let F = {f1, fa} and A = {«a1, as} where
a 0 00
ar=| 0 0 | withae Ztandas = | 0 3 | with 3 € ZT. Let
0 0 0 0

Z Z IZU ) € S. Then fiait = 0 = foast which
implies that acu = aav = aaw = bfxr = bPBy = bz = 0. Since a,b,a, B €
Z", we must have u =0 =v=w =2 =y =z ie. t=0. Hence by above
Proposition, S is a right strongly prime I'-semiring.

(4) Let S be a simple I'-semiring(i.e. a I'-semiring S in which ST'S # 0
and S, {0} are the only ideals of S) with left unity(defined in proposition
2.29). Then S is the only nonzero ideal of S. Let F' = {ej,ea,...... y€m}
and A = {d1,02, ... ,0m} where >, [e;, d;] is the left unity of S. Let
FAy = 0, where y € S. Then e;0;,y = 0 for all i = 1,2, ...... ,m which
implies that y = > ;" e;0;y = 0. Hence by the above Proposition, S is a
right strongly prime I'-semiring.

FAt = 0, where t = (

Definition 2.9. Let A be a nonempty subset of a I'-semiring S. The
right annihilator of A with respect to ® C T in S, denoted by r(A, ®), is
defined by r(A, &) ={se S: Ads = {0}}.

Proposition 2.10. The right annihilator r(A, ®) of A with respect to
® in a I'-semiring S is a right ideal of S.
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Proof. Since A®0 = {0}, 0 € r(A, ®); so r(A, ®) is nonempty.
Let s, s € r(A, ®). Then A®s = {0} = A®s. Then AD(s +s) =
A®s+APs = {0}+{0} = {0}. It follows that r(A4, ®)+7r(A, &) C r(A4, ).
Again A®(sat) = (A®Ps)at = 0at = 0 for all & € T and for all ¢t € S i.e
sat € r(A, @) ie. r(A, ®)I'S Cr(A, ®). Thus r(A, ®)is a right ideal of
S. O

Definition 2.11. A I'-semiring S is said to satisfy the descending chain
condition (DCC) for left (right) ideals if for each sequence of left (right)
ideals Aq, Ao, As, ...... of S with Ay O Ay 2D A3 D ... there exists a
positive integer n such that Ay, = Apy1 = onee..

Proposition 2.12. If S is a prime I'-semiring with DCC' on right an-
nihilator ideals then S is a right strongly prime I'-semiring.

Proof. Let I be a non zero ideal of .S and let M denote the class of all
right annihilators of the form r(F, ®), where F' and ® are finite subsets of
I and T respectively. Then M contains a minimal element J = r(Fpy, ®o),
say. Suppose J # 0. Since S is a prime ['-semiring, I T'J # 0. Let
z el ~eTl,ye Jbesuch that zyy # 0. Let F' = Fy U {z} and
' = @y U {y}. Since Fydps C F'®'s, r(F', &) C J. Again y € J and
xyy # 0 implies that r(F " CD/) C J, which contradicts the minimality of J.
Hence J = {0}. Therefore by (ii) of Proposition 2.8, S is a right strongly
prime I'-semiring. O

Definition 2.13. [3] For an ideal A of aT'-semiring S, the I'-congruence
on S , denoted by pa and defined as spas if and only if s+a1 = s +as ,
for some a1, as € A, is called the Bourne I'-congruence on S defined by the
ideal A.

For the Bourne I'-congruence p4 we denote the class of an element r of
S by r/pa or simply by r/A and denote the set of all such I'-congruences
classes of the elements of the I'-semiring S by S/p4 or simply by S/A .

Definition 2.14. [3] For an ideal A of a T'-semiring S if the Bourne
[-congruence py, defined by A , is proper i.e. 0/A # S then we define on
S/A the following operations: s/A+s JA= (s+5s)/A and (s/A)a(s JA) =
(sas')/A for all € T. Now S/A is a T-semiring with these operations.
We call this I'-semiring the Bourne factor I'-semiring or simply the factor
I'-semiring of S by A.
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Definition 2.15. An ideal I of a I'-semiring S is called a right strongly
prime ideal if the factor T'-semiring S/I is right strongly prime.

Proposition 2.16. Let Q be a k-ideal of a I'-semiring S. Then Q is
a right strongly prime ideal of S if and only if, for every ideal I of S not
contained in Q, there exist finite subsets F' and ® of I and I' respectively
such that F®y C Q implies that y € Q for all y € S.

Proof. Let @ be a right strongly prime ideal of the I'-semiring S.
Then the factor I'-semiring S/@Q is right strongly prime. Let I be an
ideal of S not contained in ). Then I/Q is a non zero ideal of the right
strongly prime factor I'-semiring S/Q. Hence there exist finite subsets

F' = {i1/Q, i2/Q, i3/Q, ....... ,in/Q} and @ of I/Q and T respectively such
that F'®(y/Q) = 0/Q implies that y/Q = 0/Q for all y/Q € S/Q. Let
F = {iy, i2,i3,....... ,in}. Then F is a finite subset of I. Let F®y C Q. Then

(F/Q)®(y/Q) =0/Q i.e. F'®(y/Q) = 0/Q, which implies that y/Q = 0/Q
for all y/Q € S/Q. Since Q is a k-ideal of S, y € Q for all y € S.

Conversely, let I/Q be a non zero ideal of S/Q. Then I is an ideal of
S not contained in ). Then by hypothesis there exist finite subsets F' and
® of I and I' respectively such that F®y C @Q implies that y € @ for all
y € S. Since F is a finite subset of I, F'/Q is a finite subset of I/Q. Let
(F/Q)®(y/Q) = 0/Q. Then FPy C @, and hence y € Q i.e. y/Q = 0/Q.
Thus S/Q is a right strongly prime I'-semiring. Hence @ is a right strongly
prime ideal of S.

Definition 2.17. [7] An ideal I of a semiring S is called a right strongly
prime ideal if for all a ¢ I there is a finite set FF C< a > such that Fb C I
implies that b € I.

Proposition 2.18. [7] A k-ideal I of a semiring S is a right strongly
prime ideal if and only if S/I is a right strongly prime semiring.

Definition 2.19. [7] Let A be a nonempty subset of a semiring S. The
right annihilator of A, denoted by anng(A), is defined by annr(A) = {s €
S:As=0}.

Theorem 2.20. [7] A semiring S is right strongly prime if and only if
every nonzero ideal of S contains a finite subset G such that anng(G) = (0).

Proposition 2.21. Let ) be a k-ideal of a semiring S. Then @ is
a right strongly prime ideal of S if and only if for every ideal I of S not
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contained in @, there exist finite subset F' of I such that Fy C Q implies
that y € Q for ally € S.

Proof. The proof is similar to that of Proposition 2.16. U
We can prove the following Proposition as G. L. Booth did in the case
of I'-rings in [1](Lemma 5.1).

Proposition 2.22. Let S be a semiring and I be an ideal of the I'-
semiring S, where I' = S. Let I be the ideal of the semiring S generated by
the set I. Then (I)> C I.

Proposition 2.23. Let S be a semiring. Then a proper subset P of the
semiring S is a right strongly prime k-ideal of the semiring S if and only if
P is a right strongly prime k-ideal of the I'-semiring S where I' = S.

Proof. Let P be a right strongly prime k-ideal of the semiring S. Then
P is a k-ideal of the I'-semiring S where I' = S. Let I be an ideal of
the I-semiring S not contained in P. Then by Proposition 2.22 (I)°> C I.
Suppose (I)> C P. Since P is a prime ideal of the semiring S, this implies
that (I) C Pi.e. I C P which contradicts the fact that I is not contained in
P. Hence (I)® € P. Since P is a right strongly prime ideal of the semiring
S, then by Proposition 2.19 there exists a finite subset F of (I)® such that
Fx C P implies that x € P for all z € S. Let FFx C P. Then F(fx) C P
for all f € F implies that fo € P for all f € Fi.e. Fox C P. Again this
implies that 2 € P for all x € S. Since F' C (I)®> C I, by Proposition 2.16,
P is a right strongly prime ideal of the I'-semiring S where I' = S.

Conversely, suppose that @ is a right strongly prime ideal of the I'-
semiring S where I' = S. Then by Proposition 2.22, (Q)> C Q. Since
QS C Q, it follows that (QS)*Q C Q. Since every right strongly prime
ideal of a I'-semiring S is prime, so we have Q C Q. Hence Q = Q ie. Q
is an ideal of the semiring S. Let J be an ideal of the semiring S which is
not contained in . Then J is an ideal of the I'-semiring S which is not
contained in ). By Proposition 2.15 there exist finite subsets ' and G of
J and S respectively such that FGz C @ implies z € @) for all x € S. Let
H={fg: feF, geG}. Clearly H is a finite subset of J, and Hy C Q
implies y € @ for all y € S. Hence by Proposition 2.21, @ is a right strongly
prime ideal of the semiring S. U

Definition 2.24. [/] Let S be a I'-semiring and F be the free additive
commutative semigroup generated by S x I'. Then the relation p on F de-

fined by 371 (ziy 00)p 3271 (yj, By) if and only if 3717 micua = 377 yiBia
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for all a € S(m,n € Z*, the set of all positive integer), is a congruence on
F. We denote the congruence class containing y ;- (x4, 0q) by >0y [@i, o).
Then F/p is an additive commutative semigroup. Now F/p forms a semir-
ing with the multiplication defined by (3217, [xi, cu]) (DT [ys: B5]) =
Zi7j[xiaiyj,ﬁj]. We denotes this semiring by L and call it the left oper-
ator semiring of the I'-semiring S.

Dually We define the right operator semiring R of the ['-semiring S
where R = {37 [, 2] : oy € T,y € S0 = 1,2, m;m € Z*T}
and the multiplication on R is defined as (3°;"; [, z:]) (3271 [B5,y5]) =
> i jlo, ziBjy;].

Proposition 2.25. [4] Let S be a I'-semirig with 0 and L (respectively
R) be its left (respectively right) operator semiring. Then for any o € T,
[0,a] (respectively [, 0]) is the zero of L (respectively R).

Definition 2.26. [/] Let S be a I'-semiring and L (respectively R) be its
left (respectively right) operator semiring. Then for AC L,B C R,C C S
we define At ={x € S:[z,a] € A foralla eTl},B*={z€S:[a,x] €B
foralla € T}, CY = {3 [, 04] € L : S0 w045 € C for all s € S}
and C* = {Z;nzl[ﬁj,yj] €R: Z;n:l sBjyj € C for all s € S}.

Proposition 2.27. [4] Let S be a I'-semiring and L be its left operator
semiring. Then:

(1) if Q is an ideal of S then Q"1 is an ideal of L;

(#4) if P is an ideal of L then PT is an ideal of S;

(i51) (QT)t = Q and (Pt = P.

Theorem 2.28. Let S be a I'-semiring and L be its left operator semir-
ing. Then S is a right strongly prime I'-semiring if only if L is a right
strongly prime semiring and xI'S = {0} implies that x =0 for all x € S.

Proof. Let S be a right strongly prime I'-semiring. Let I be a non
zero ideal of the operator semiring L of S. Then by Proposition 2.27 I
is an ideal of S. Since I is a non zero ideal, there exits Y ;" [z, 4] € T
such that Y7 [z, ;] # [0,0] ie. D1 zas # 0 for some s € S. Now
Yo lwi,ulls, 7] € I forall y e T ie D0 ziass, 7] €I foraly el
i.e.0 # Y xia;s € I'T. Therefore I # (0). Since S is a right strongly
prime I'-semiring, there exist finite subsets F' and ® of I and I respectively
such that F®z = (0) implies that = 0 for all z € S. Let G = {[z, 7] :
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x € F, v € ®}. Clearly, G is a finite subset of I as F' and ® are finite. Let
I =>%"[zi,;] € L be such that Gl = 0 i.e. [z, 7]D i [zi, ] = [0, ¢
for all x € F, v € ® and for some a € " i.e. zy(D 1 icys) = O0as = 0 for
allz e F, v € @, for all s € S and for some o € ' i.e. FO() " | zjcys) =0
for all s € S. Then by the above argument > . | z;a;s = 0 for all s € S
ie. =" [xi, o5] =[0, . Hence L is a right strongly prime semiring.
Since S is a right strongly prime I'-semiring, it is a prime I'-semiring. Hence
'S = 0 implies that x = 0 for all x € S.

Conversely, let L be a right strongly prime semiring and «I'S = 0 implies
that x = 0 for all x € S. Let I be a non zero ideal of S. Then by
Proposition 2.27, I +" is an ideal of L. Since I is non zero, there exists
x € I such that © # 0. By hypothesis zI'S # 0 i.e. zys # 0 for some
v €T and s € Sie [z, 7] # [0, a]. Since I is an ideal and = € I,
xys € I for all s € S. Hence [z, 7] € I+ with [z, 7] # [0, o] for some
a € T. Therefore I+ # ([0, «]). Then by Theorem 2.18 there exists
a finite subset F' of I* such that FI = [0, o] implies that { = [0, «f
for all I € L. Let F' = {fi1, f2, f3,....., fm} where each f; is of the form
Soiilzi, «i]. Set G = {fif; : fi, f; € F}. Then G is a finite subset of
I*. Let GI = 0. Then F(fl) = {0} for all f € F which implies that
fl=0forall f € F and for all |l € L i.e. FI = 0. Again this implies that
l=0foralll e L. Alsoif fp =>" [z, o] and f; = Z?Zl[:vj, aj] € F,
then fife = D0 (i, @il X25_[xg, o] = 220 D00 wicvaj, ). Since
Soilzi, o) € F C I+, Yo xioyx; € 1. It follows that G C [I, T
Suppose that G = {g1, 92, ....... ,gn} and g; = Zle[a:ij, vij] for all j =
1,2,....,n where all z;; € I. Let H and ® denote the sets of all the x;;’s
and 1y;;’s, respectively. Then H and ® both are finite subsets of I and T’
respectively. Let y € S be such that H®y = 0. Then z;;v;;y = 0 for all
xij € H, vi5 € ®ie. xyvyvs = Oas, for all 2,5 € H; v € ®, o, vy €T
and for all s € S'i.e. Y i [zij, 7islly, 7] = [0, o] for all j and o, v € T i.e.
Gly, 7] = [0, a], for all a, v € I". It follows from above [y, 7] = [0, «] for
all v, aeTl'ie. yys =0as =0 for all vy € " and for all s € S'i.e. yI'S = 0.
Then by hypothesis y = 0, and hence S is right strongly prime. O

Definition 2.29. [4] Let S be a I'-semiring and L be the left operator
semiring and R be the right operator semiring. If there exists an element
>oitilei 6] € L (respectively Y% [vj, fj] € R) such that 37, e;dia =
a(respectively Z?Zl av;fj = a) for all a € S then S is said to have the left
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unity 7" [ei, 0] (respectively the right unity 375 [vj, f5]).

Corollary 2.30. Let S be a I'-semiring with left unity Y ;- [e;, ;] and
right unity Z?Zl[uj, fj] and L be its left operator semiring. Then S is right
strongly prime if and only if L is right strongly prime.

Proof. The Proof follows from Theorem 2.28. O

Proposition 2.31. [4] Let S be a T'-semiring and R be its right operator
semiring. Then:

(1) if Q is an ideal of S then Q* is an ideal of R;

(ii) if P is an ideal of R then P* is an ideal of S;

(i53) (Q*)* = Q and (P*)* = P.

Theorem 2.32. Let S be a I'-semiring with left and right unities and
R be its right operator semiring. Then S is right strongly prime if and only
if R is right strongly prime.

Proof. Let S be a I'-semiring with left unity >".", [e;, d;] and right unity
Z;-l:l[yj, fj]. Suppose that S is a right strongly prime I'-semiring. Let I be
a non zero ideal of the right operator semiring R. Then by Proposition 2.31,
I* is an ideal of S. Also we have I* # 0. Then there exist finite subsets F’
and ® of I* and I respectively such that F'®x = 0 implies that x = 0 for all
zeS. Let G={[0;,z7f;]:1<i<m,1<j<n,zeF, ye®}. ThenG
is finite. Since I* is an ideal of S, zyf; € I* forall j and for all = € F, v € ®.
Hence sd;zyf; € I* for all ¢, j and for all z € F, v € ®, s € S. It follows
that [0;,zvf;] € I, for all 4, j and for all z € F, v € ®. Hence G is a
finite subset of I. Let r = > 7 _[Bk, yx] € R be such that Gr = 0. Then
[0, 2 f3]1 >k 1Bk, y]) = v, O] for all 4, j and forallz € F, for all y € ® i.e.
> i 80ixy fiPryr = sa0 =0 for all i, jand forallz € F', foralls € S; vy € @
Le. (000 eidiw) v (D% fiBryr) =0 for all j and for all z € F, v € ® i.e.
y(3h_, fiBryk) = 0 for all j and for all z € F, v € ® as S has left unity
Sortiles, 6] ie. FO(O°V_4 fiBryr) = 0 for all j. Since S is right strongly
prime, Y7 _; fiBryr = 0 for all j i.e. > ik Vi fiBryr = 0 for all s € S. Since
> iqlvj, fj] is right unity of S, we get >}, sBpyx = 0 for all s € S i.e.
r=>"%"_1Bk yr] = [a, 0]. Hence R is right strongly prime semiring.

Conversely, suppose R is a right strongly prime semiring. Let J be a non
zero ideal of S. Then by Proposition 2.31, J * is an ideal of R, which is non
zero. Then there exists a finite subset H of J* such that Hr = 0 implies
that » =0 for all » € R. Let H = {hq, ho, ...... ,hy}. Since S has right unity
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Z?ﬂ[’/jv fils e = Z?:l[’/j» Fi) 3 h—1 B yr] = 2?21[’/3‘7 > k1 fiBryr]. Let
Tk = Y p_y fiBryk. Then xj, € J as hy = Y 1_ (B, yk] € J¥ for all j, k.
Hence every hy can be expressed as > 1_,[vj, zjr]. Let G be the set of all
zji’ s and ® = {01,082, ......... ,0m}. Then G and ® are finite subsets of J
and I respectively. Let € S be such that G®x = 0. Then x;;,0;2 = 0 for
all 4, j, k. Hence Y7, [vj, zi][0;, ] = >0 [v), zjrdix] = [, 0] for all
i, k. It follows that [d;, x] = [a, 0] for all i i.e. sd;z = 0 for all ¢ and for all
seSie x=) " e0x=0asy ;" [e, 0] is the left unity of S. Hence,
S is a right strongly prime I'-semiring. U

Proposition 2.33. [9] Let S be a I'-semiring with left and right uni-
ties and L be its left operator semiring and Q) be a proper ideal of S.
Then Lgg and L/Q%" are isomorphic via the mapping St lxi/Q, ) —
Zﬁl[xi,ozi]/Q‘*'/, where Lg/q 1is the left operator semiring of the Bourne
factor T'- semiring S/Q.

Theorem 2.34. Let S be a I'-semiring with left and right unities and
L be its left operator semiring. Then the mapping P — P defines a one-
to-one correspondence between the sets of right strongly prime k-ideals of L

and S.

Proof. Suppose P is a right strongly prime k-ideal of the semiring L.
Then by Proposition 2.27, P is an ideal of L and P = (P*)*l. It is also
casy to proof P is a k-ideal of the I'-semiring S. Let L’ denote the left
operator semiring of the factor I'-semiring S/P*. By Proposition 2.33, L
and L/(Pt)t ie. L' and L/P are isomorphic. Again by Proposition 2.18
L/P is right strongly prime semiring and hence so is L'. Thus by Corollary
2.30 the factor I'-semiring S/P* is strongly prime. Hence PT is a right
strongly prime ideal of S.

Conversely, suppose @ is a right strongly prime k-ideal of I'-semiring
S. Then the factor I'-semiring S/Q is right strongly prime. By Corollary
2.30, the left operator semiring of S/Q i.e. Lg/q is right strongly prime.
Again by Proposition 2.33, Lg/q and L/ Q1 are isomorphic. It follows that
L/Q"V is a right strongly prime semiring. Hence, by Proposition 2.18, Q1
is a right strongly prime k-ideal of L. ([

Proposition 2.35. Let S be a I'-semiring with left and right unities
and R be its right operator semiring. Then the mapping Q@ — Q* defines a
one-to-one correspondence between the sets of strongly prime k-ideals of R
and S.
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