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ABSTRACT

In this paper, based on the results of soft sets and intersection operations of sets, we
introduce a new kind of soft I'-hemirings, which is called soft intersection I'-hemirings.
The main contribution of this paper is to give the concepts of SI-A-ideals (SI-h-interior
ideals) and describe some characterizations of A-hemiregular and h-semisimple I'-
hemirings by means of SI-h-ideals and SI-A-interior ideals.

Keywords: Soft intersection I'-hemiring; soft intersection h-ideal; soft
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INTRODUCTION

The fundamental concept of soft sets introduced by Molodtsov (1999) has been
provided powerful and useful mathematical tool for deal with uncertain areas,
such as decision making (Cagman & Enginoglu, 2010a; Cagman & Enginoglu,
2010b; Feng et al., 2010a; Maji et al., 2002; Maji et al., 2003), data analysis (Zou
& Xiao, 2008), forecasting and so on. Recently, the algebraic structures of soft
sets have been studied increasingly, such as soft groups (Aktas & Cagman,
2007), soft rings (Acar et al., 2010), soft-int groups (Cagman et al., 2012), soft
semirings (Feng et al., 2008), soft BCK/BCI-algebras (Jun, 2008; Jun et al.,
2009), soft intersection near-rings (Sezgzin et al., 2012), and soft rough sets
(Feng et al., 2010b).

On the other hand, the notion of a semiring, which provides a common
generalization of a ring and a distributive lattice, was introduced by Vandiver,
1934. It has extensive applications in several fields, such as automata theory,
formal languages, optimization theory, graph theory, theory of discrete event
dynamical systems, generalized fuzzy computation, coding theory, analysis of
computer programs and other branches of applied mathematics. Hemirings, as
semirings with commutative addition and zero element, have also been proved
to be an important algebraic tool in theoretical computer science, for examples,
see (Torre, 1965; Wechler, 1978; Yin & Li, 2008; Zhan & Dudek, 2007).
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Subsequently, the concept of I'-semirings was then introduced by Rao, 1995 and
some properties of such I'-semirings have been studied, for example, see (Dutta
& Sardar, 2002; Sardar & Mandal, 2009). In addition, Ma & Zhan (2010) and
Zhan & Shum (2011) introduced the concept of A-hemiregular I'-hemirings and
gave a characterization of s-hemiregular I'-hemirings in terms of fuzzy h-ideals.
Nowadays, many researchers discussed this theory including their applications.

Recently, Ali et al. (2009) and Cagman et al. (2012) redefined the operations
of soft sets to develop the soft set theory. By using their definitions, Segzin et al.
(2012) defined soft int near-rings, which bring the soft set theory, set theory and
near-ring properties, and then Ma & Zhan (2014) introduced the concepts of SI-
hemirings and S/-A-ideals and obtain some related properties. As a continuation
of this theory together, we introduce a new kind of soft I"-hemirings called soft
intersection I'-hemirings and obtain some related properties. Some basic
operations are also investigated. Finally, we describe some characterizations of
h-hemiregular I'-hemirings and /-semisimple ['-hemirings by means of SI-h-
ideals and S/-A-interior ideals.

PRELIMINARIES

Definition 2.1 (Rao, 1995) Let S and I' be two addition semigroups. Then S is
said to be a I'-semiring if there exists a mapping SxI'xS —S (images to be
denoted by a « b for ab € S and « € ') satisfies the following conditions:

(1) ac(b + ¢) = aab + aac;
(i) (a + b)ac = aac + bac;
(ii) a(a + B)c = aac + afc;
(iv) ac(bfc) = (aab)fe.

By a zero of a I'-semiring S, we mean an element 0 € S such that
Oax=xa0=0and 0 +x=x+0=x for all x€ S and a € I". A I'-semiring
with a zero is said to be a I'-hemiring.

A left ideal of a I'-hemiring S is a subset 4 of S which is closed under
addition, such that STA4 C 4, where ST'4 = {xay|x,y € S,a € T'}.

A left ideal (right ideal, ideal) 4 of S is called a left i-ideal (right A-ideal, A-
ideal) of S, respectively, if for any x,z€ S and a,b€ A4,
X+a+z=b+z—x€A.

Right A-ideals are defined similarly.
The h-closure A of A4 in S is defined by

A={x€eS|x+a+z=a+zforsomeay,a € A,z € S}.
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Clearly, if A4 is a left ideal of S, then A is the smallest left A-ideal of S
containing 4. We also have 4 = A for each 4 C S. Moreover, A C BC S
implies 4 C B.

An interior ideal 4 of S is called an /-interior ideal of S if A4 is closed under
addition such that AT'4A C 4,STAI'S C A and x+a+ z= b+ z implies that
x € A, forallx,z € S,a,b € A.

From now on, S is a hemiring, U is an initial universe, E is a set of
parameters, P(U) is the power set of Uand 4, B,C C E.

Definition 2.2 (Molodtsov, 1999) A soft set f4 of U is a set defined by
fa:E— P(U) such that fy(x)=¢ if x¢ 4. Here f; is also called an
approximate function. A soft set over Ucan be represented by the set of ordered
pairs [y = {(x,f4(x))|x € E,f4(x) € P(U)}. It is clear to see that a soft set is a
parameterized family of subsets of the set U. Note that the set of all soft sets
over U will be denoted by S(U).

Definiton 2.3 (Cagman & Enginoglu, 2010b) Let f,4, /s be soft sets over U.
Then £ is a soft subset of /3, denoted by f,Cf3, if f4 C f3,Vx € E.

Definition 2.4 (Cagman & Enginoglu, 2010b) Let f,4, f5 € S(U), then
(i) The intersection of f4 and fp, denoted by f4 N fp, is defined as
fa N fg = fans, where funp(x) = f4(x) N fp(x), for all x € E;

(i)  The union of f4 andfp, denoted by f,Ufs, is defined as f4Ufs = faus,
Whel'efAug(X) :fA(x) UfB(X),VX € E.

Definition 2.5 (Cagman & Enginoglu, 2010b) Let f4,fp € S(U). Then A-
product and V-product of £ and f3, denoted by f4 A f and £ V fp, are defined
by funs(x, ) = fa(x) N fa(¥).favs(x,y) = fa(x) Ufp(y)Vx,y € E, respectively.

Definiton 2.6 (Cagman & Enginoglu, 2010b) Let f; and f3 be soft sets over the

common universe U and ¥ be a function from 4 to B. Then, soft image of f
under ¥, denoted by W(fy), is a soft set over U by

(W(f4))(b) = {U‘UA(“”“ € A4,V(a) = b} if U~1(b) # ¢,

10} otherwise,

for all x € B. And soft pre-image of 3 under ¥, denoted by U~!(f3), is a soft set
over U by (U~1(f3))(a) = f3(¥(a)) forall a € A4.

SI-T-HEMIRINGS (SI-H-IDEALS)

In this paper, we introduce the concepts of soft intersection I'-hemirings(soft
intersection /-ideals) and obtain some related properties.
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Definition 3.1 A soft set fs over U is called a soft intersection I'-hemiring of S
(briefly, SI-I'-hemiring) of S over U if it satisfies:

(Sh) fs(x + ) 2 fs(x) Nfs(y) forall x, y € S,
(Sh) fs(xvy) 2 fs(x) Nfs(y) forallx,y € S,y €T,
(SL) fs(x) 2 fs(a) Nfs(b) withx +a+z=b+ zforall x,a,b,z € S.

Example 3.2 Let U=S=T =7, ={0,1,2,3} be the I'-hemiring of non-
negative integers modulo 4. Now define a soft set fg over U by
fs(0) ={0,1,2,3} and fs= {0,2}. Then one can easily check that fs is an SI-T-
hemiring of S over U.

Proposition 3.3 If f is an SI-I-hemiring of S over U, then f5(0) D fs(x) for
allx € S.

Proof. If fs is an SI-T-hemiring of S over U. Let x = 0 and a = b = x in (ST5),
we have f5(0) 2 fs(x) Nfs(x) = fs(x).

Definition 3.4 A soft set fg over U is called a soft intersection left (right) /-
ideal of S(briefly, SI-left(right) 4-ideal) of S over U if it satisfies (S1,), (SI;) and:

(S1y) fs(xvy) 2 fs()(fs(xyy) 2 fs(x)), forall x,y € S,y €T

A soft set over U is called a soft intersection /-ideal (briefly, SI-h-ideal) of S if
it is both an S/-left 4-ideal and an SI-right /-ideal of S over U.

Example 3.5 Assume that U = Z™ is the universal set and S = Zj is the set of
parameters. Define a soft set fg as fs(0)={nneZ'} fs(1)
= fs(2) = {2n|n € Z*}. Then one can easily check that fs is an SI-h-ideal of S
over U.

Let fs,and fs, be two SI-I-hemirings. Now we can easily check that
fs; X fs, = fs,xs, is a SI-I'-hemiring by the operations which we define as
follows:

@ (x1,x2) + (¥1,2) = (X1 + 1, X2 + »2);
(ii) (x1,x2)7(1,02) = (X171, X27)2), for all x;,y1 € Si,x2,32 € Sh, v €T

Propositon 3.6 Let f5, and fs, be two SI-I'-hemirings of S} and S over U,
respectively. Then fg, A fs, is an SI-I'-hemiring of S} x S, over U.

Proof. Let f5, and fs, be two SI-I-hemirings of S; and S, over U,
respectively. Then for all (xy,y1), (x2,12) € S1 X S», we have
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(0) fsyns, (X1, 1) + (x2,02)) = [0 (X1 + X2 + 31+ 2)

=fs (%14 x2) N fi, (01 +32)

2 (s, (1) Ny (x1)) 0 (s, (1) N, (2))

= (fs, (r1) N, (1)) N (5, (x2) N, (32))

Zfslm-z (Xl,yl) me]Asz(x%JQ)'

(i0) fsyns, (X1, 01) + (x2,32)) = fs s (X17X2, V1732)
= o (Xx17x2) N S5, (1172)
2 (s (e1) NSy (x1)) 0 (s, (1) N (02)
= (s (x1) N fs, (1)) N0 (s, (32) NS (2))

:f;l/\sz (X] 7)71) mfs'l/\sz (x27y2)'

(iii) Let(al,ag),(bl,bz),(xl,xz),(21,22) €S; xS, be such that (xl,xz)
+(ar,a) +(z1,22) = (b1,b2) 4+ (z1,22), and so x; + a1 +z1 = b1 + z; and x; + ap
+z5 = by 4+ z5. Then

JsiASa(x1,x1) = fs,(x1) NS5, (3x2)
2 (s, (ar) N fs, (b1)) N (fs(a2) N fs,(b2))
= (fs,(a1) Nfs,(a2)) N (fs, (b1) N fs,(h2))
= fsinsy (a1, @2) N fsyns,(b1, b2).

Hence fs, 15, is anSI-I'-hemiring of S} x S, over U.
Similarly, we can obtain the following result:

Proposition 3.7 Let fs, and fs, be two SI-h-ideals of S and S over U,
respectively. Then fg, A fs, is an SI-h-ideal of S7 x S; over U.

Theorem 3.8 Let f5 and gg be two SI-I'-hemirings of S over U. Then fsNgs is
also an SI-I'-hemiring of S over U.

Proof. Let fs and gg be two SI-I'-hemirings of S over U. Then for all x,y € S
and v € T', we have
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(i) (fsngs)(x+y) =fs(x+y)Ngs(x+y)
2 (fs(x) Nfs() N (gs(x) Ngs(y))
= (fs(x) Ngs(x)) N (fs(y) N gs(y))
= (fsNgs)(x) N (fsNgs) (v)-

(i) (fsngs)(xyy)  =fs(xy) Ngs(xy)
2 (fs(x) Nfs(y)) N (gs(x) Ngs(v))
= (fs(x) Ngs(x)) N (fs(y) Ngs(»))
= (fsNgs)(x) N (fsNgs)(»)-

(iii) Let (a, b, x,z) € Sbesuch that x +a+z = b+ z. Then

(fsNgs)(x) = fs(x) Ngs(x)
2 (fs(a) N fs(b)) N (gs(a) Ngs(b))
= (fs(a) Ngs(a)) N (fs(b) Ngs(b))
= (fsNgs)(a) N (fsNgs) (D).

Hence fsNgs is an SI-T-hemiring of S over U.
Similarly, we can obtain the following theorem:

Theorem 3.9 Let f5 and gg be two SI-h-ideals of S over U, then fsNgs is also
anS/-h-ideal of S over U.

Theorem 3.10 Let f5, be an SI-I'-hemiring (S/-h-ideal) of S; over Uand ¥ an
isomorphism from S} to S». Then VU(fs, )is an SI-I'-hemiring (SI-h-ideal) of
Srover U.

Proof. Since ¥ is surjective, we can let xj,x;,x3 € Sy, then there exist
Y1,¥2,¥3 € S1, such that U(y;) = x;,i = 1,2, 3. Then we have
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(C(fs))(x1+x) =Ufs0)ly € S1,¥(0p) = x1 + x2}
=U{ls, 0y € 81,y =07 (x1 4 x2)}
=Ulfs,0)ly € S1,0 =97 (T(p1 +32) = y1 + 12}
=Ulfs 01 +3)lyi € $1,9 (i) = x;,i = 1,2}
2 U5y ) N sy )y € S1, W (i) = xii = 1,2}
= (U{fs, 0)lyn € $1,%0n) = i }) N (UFs, 02) vz € 81, W (02) = xa})
= (U(fs,)) (x1) N (¥ (fs,)) (x2).

Moreover, let v € T, we have

(U(fs,))(x17x2) = U{fs, )y € S1, ¥ () = X1y}
=Ufs,0)ly € S,y = 97 (x1x2)}
=Ulfs, 0)ly € S1,0 = T (T(p1yp2)) = yivpn}
= U, i)l € $1, ¥ (i) = xii = 1,2}
2 Ulfs, 1) Nfs, ) yi € S1, ¥ (i) = xi,i = 1,2}
= (Ulfs, )l € S, ¥ () = xi}) 0 (U{fs, 022 € 81, ¥(32) = x2})
= (U(fs,))(x1) N (T(fs,)) (x2).

Furthermore, let (a;, b1, x1,z1) € S>be such that
X1 +a; +z1 = by +z;. Then there also exists a, by, x>,z € Sy, such that
X2+ ay + 2z = by + zpand V(ay) = ay, U(b,) = by, then we have
(W) xt) = Ulfs )y € $1,9(y) = xi}
=U{fs, )y € S1,9 = 97" (x1)}
=U{fs, )y € S1,p =071 (T()) = i}
= U{fs, 0yt € S1, % (1) = xi}
2 UlSs, (@) Nfs, (ba)]az, by € S, ¥(ay) = a1, ¥(by) = by }
= (Ulfs (@)laz € $1, ¥(az) = ar}) 0 (Ui, (b2)1b2 € S1,W(b2) = bi})
= (U(fs,)) (@) N (¥ (fs,) (b1).
Hence, ¥(fs,) is an SI-I'-hemiring of S,over U. Similarly, we can prove the
case for SI-h-ideal.
Similarly, we can obtain the following theorem:

Theorem 3.11 Let f5, be an SI-I'-hemiring (SI-A-ideal) of S; over U and VU a
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homomorphism from S to S,. Then ¥~!(fs,) is an SI-I-hemiring (SI-h-ideal)
of S; over U.

SI-H-INTERIORS IDEALS

In this section, we consider S/-I'-interior ideals of I'-hemirings and investigate
some related properties.

Definition 4.1 A soft set fs over U is called a soft intersection A-interior ideal
(briefly, SI-h-interior ideal) of S over U if it satisfies (STh), (SL), (SI;) and

(SI5)fs(xaaBy) 2 fs(a) forall x,y,a € Sand o, f € T

Example 4.2 Assume that U=S; is the universal set. Let
S=T=124=1{0,1,2,3}, non-negative positive integers modulo 4, be the I'-
hemiring of parameters. Define a soft set fg over U byfs(0) = S5, fs(1)={(1),
(2)} and fs(2)=fs (3)= {(1), (12), (123), (132)}. The one can easily check that fg
is an S/-h-interior ideal of S over U.

Propositon 4.3 Every SI-h-ideal of I'-hemiring S is an S/-/-interior ideal.

Proof. By Definitions 3.1 and 4.1, we only prove (S/s) is satisfied. Assume fs
is an SI-h-ideal of S, let x,y,z € S,a, 3 € T, we have fs(xayBz) 2 fs(y62)
D fs(y) Nfs(z) since fs is an SI-left h-ideal of S, and also fgis an SI-right A-ideal

of 8, s0 fs(xayfz) 2 fs(xay) 2 fs(v), hence, fs(xaypz) 2 fs(y)-

Theorem 4.4 A non-empty subset 7 of S'is an A-interior ideal of S if and only if
the soft subset f5 defined by

«@ if xel,
Ié; if xeS/I,

1s an S/-A-interior ideal of S over U, where «, 3 C U such that o D S.
Proof. Let I be an h-interior ideal of Sand x,y € S,y € I

1y If X, ¥, € 1, then xyy,x+yel Hence
Ss(x+y) = fs(xvy) =fs(x) =fs(y) = a, and so fs(x +y) 2 fs(x) Nfs(y)
and fs(xvy) 2 fs(x) Nfs(y).

(if) If either one of x and y does not belong to I, then x+yelTorx+y ¢ [

and xyy €I or xyy ¢ I. In any case, fs(x+y) 2 fs(x) Nfs(y) =3 and
Sfs(xvy) 2 fs(x) Nfs(y) = B. This proves that (SI;) and (SI) hold.

Now, let a, b, x,y,z € Ibesuchthat x +a+z=5b+zand v,6 € I.
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(i) Ifabel, thenxel and so fs(x)=fs(a)Nfs(b)=a and
Js(xyéz) = fs(v) = e
(i) Ifa¢ Iorbé¢ I, then fs(x) D fs(a) Nfs(b) = 5. This proves that (SI3)
and (S14) hold.
Thus, fs is an SI-h-interior ideal of S over U.

Conversely, assume that fg is an S/-h-interior ideal of S over U. Let x,y,z € I,

7,6 €T, then fs(x+y) 2 fs(x) Nfs(y) = o, fs(xyy) 2 fs(x) Nfs(y) =a and
fs(xyyéz) = fs(y) = «, which implies, x + y, xyy € I, xypbz € L.

Now, let x,z € Sand a,b € I be such that x +a+ z = b + z. Then
fs(x) D fs(a) Nfs(h) = o, and so x € I. Hence, I is an A-interior ideal of S.

Corollary 4.5 Let A be a non-empty subset of I'-hemiring S. Then 4 is an A-
interior ideal if and only if characteristic function C,4 is an SI-A-interior ideal of
Sover U.

CHARACTERIZATIONS OF I'-HEMIRINGS

In this section, we describe the characterizations of #-hemiregular (4-semisimple)
I'-hemirings by means of SI-A-ideals and SI-A-interior ideals.

Definition 5.1 (Zhan & Shum, 2011) A I'-hemiring S is called A-hemiregular if
for eachx e S, there exist aj,ap,z€ S and o,a/,3,3 €T such that
X+ xoa18x +z = xd'a, 3 x + z.

Lemma 5.2 (Zhan & Shum, 2011)) If 4 and B, are, respectively, a right and a
left h-ideal of S, then AT'B C A N B.

Lemma 5.3 (Zhan & Shum, 2011)) A I'-hemiring S is A-hemiregular if and
only if for any right /-ideal 4 and any left /-ideal B, we have AT'B= AN B.

Definition 5.4 Let f5,gs € S(U). Define soft h-sum and soft A-product of f
and gg as follows:

(D (s ©n gs)(x) = U (fs(ar) Nfs(az) Ngs(br) Ngs(b2))

xX+ay+by+z=ay+by+z

and (fs @, gs)(x) = ¢ if x cannot be expressed as x + a; + b +z = ax + by + z.

(2)(fs @n gs)(x) = U (fs(ar) Nfs(az) Ngs(br) Ngs(b2))

x+apyby+z=ayyrby+z

and (fs ®; gs)(x) = ¢ if x cannot be expressed asx + a;y1b) + z = ayy2by + z,
where v,v, € I.
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Lemma 5.5 A I'-hemiring S is s-hemiregular, let fg and gg be an S/-right -
ideal and an SI-left i-ideal of S over U, respectively, then fs ®;, gs C fs Ng;.

Proof. If (fs ®;, gs)(x) = ¢, then it is clear that fs ®, g5 C fs Ng;. Otherwise,
we

(fs @n gs)(x) = U (fs(ar) Nfs(az) Ngs(b1) Ngs(ba))

x+ayby+z=arby+z

U (fs(aiby) Nfs(azbz) Ngs(aiby) Ngs(axby))

x+aybi+z=arby+z

C U (fs(x) Ngs(x))

x+a1h1 +z:azb2+z

= fs(x) Ngs(x)

N

= (fsNgs)(x),

which implies, fs ®, g5 C  fsNgs.

Definition 5.6 Let 4 C S. We denote C4 the soft characteristic function of A4
and define as

ci={y i
The following proposition is obvious and we omit the details.
Proposition 5.7 Let A, B C S. Then the following hold:
(1) ACB= C,CCs.
(2)  CuNCp = Cynp.
3) Cyu®,Cp=Cyrp.
Theorem 5.8 For any I'-hemiring S, then the following are equivalent:
(1) Sis h-hemiregular;

2) fs®ungs :fSrNﬁgs for any SI-right f-ideal fs and SI— left & — idealg {S}
of Sove U.

Proof. (1)=(2): Let S be an A-hemiregular I'-hemiring, f5 and gs an SI-right
h-ideal and an SI-left A-ideal of S over U, respectively. By Lemma 5.5, we have
fs®ngs CfsNgs. Let x €S, then there exist a,d’,z€ S and o,d/,3,8 €T
such that x + xaaBx + z = xo/d’ ' x + z since S is h-hemiregular. Thus, we have
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(fs®@ngs)(x) = U (fs(ar) N fs(az) Ngs(br) Ngs(b2))

x+ayy by +z=ayyrbr+z
2 fs(xaa) N fs(xa'd’) N gs(x)

2 fs(x) Ngs(x)
= (fs N gs)(x),

which implies fs @, gs 2 fsNgs. Thus, fs ®ygs = [fsNgs-

(2)=(1): Let R and L be any right /-ideal and left s-ideal of S, respectively.
Then by Lemma 5.2, we have RTL C RN L. Moreover, it is easy to check that
Cr and Cp are an S/-right h-ideal and an S/I-left h-ideal of S over U,
respectively. Let x € RN L, then, by Proposition 4.8, we have

Crrr(x) = (Cr®;, Cpr)(x) = (CrRNCL)(x) = Crar(x) = U,
and so x € RI'L. Then, RNL C RI'L. Thus, RN L = RI'L. It follows from

Lemma 5.3 that S is #-hemiregular.

Definition 5.9 A subset 4 of S is called I'-idempotent if 4 = AT'4. A T'-
hemiring S is called 4-semisimple if every A-ideal of S is I'-idempotent.

Lemma 5.10 A I'-hemiring S is s#-semisimple if and only if the following holds:
(1) Sis h-semisimple;

(2) a € STal'STal'S, foralla € S;

(3) A C STATSTAT'S, forall 4 C S.

Theorem 5.11 Let S be an A-semisimple I'-hemiring and fs € S(U). Then fy is
an SI-h-ideal of S over U if and only if it is an S/-A-interior ideal of S over U.

Proof. If fs is an SI-h-ideal of S over U, then by Proposition 4.3, fs is an SI-h-
interior ideal of S over U.

Conversely, let fg be an SI-h-interior ideal of S over U. Let x,y € S and
a €T, then there exist a;,al,z € S(i=1,2,3,4) and ~;,v € '(i=1,2,3,4,5),
such that

x + a1 Jix a2 B3a3 BaxBsas + z = ay By xByas Byas ByxBsd), + z

since S is s-semisimple. Hence,

/

xay 4+ a1 fi1xPoar fzaz faxPsasey + zay = d\ B x05a, 045 ByxBsayay + zay.
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Thus,
fs(xay) 2 fs(a1fixprarBzazfaxPsasoy) N fs(ay By xByds Byas ByxBsayay)
2 fs(x) Nfs(x)
= fs(x),

This proves that fg is an S/-right /-ideal of S over U.

Similarly, we can prove that fg is an SI-left -ideal of .S over U. Hence f is an
SI-h-ideal of S over U.

Finally, we give a characterization of s-semisimple I'-hemirings.

Theorem 5.12 A T'-hemiring S is A-semisimple if and only if for any S/-h-
interior ideals fs and gs, we have fs ®;, g5 = fsNgs.

Proof. Assume that S is an A-semisimple hemiring and fs and gg are SI-h-
interior ideals of S over U. Then, by Theorem 5.11, f5 and gg are also SI-h-ideal
of § over U. Thus, we have fs®,g5Cfs®,CCfs and
fs ®ngs € C®;gs C gs. This prove that fs ®; g5 C fsMgs-

For any xe€S8, then there exist a,d,ze€ S(i=1,2,3,4) and
Gi, B eT(i=1,2,3,4,5)

such that
x + aJixBrax B3a304xPs5a4 + z = ay By xByay Byas BuxBsay + z,
since S is si-semisimple. Thus,
(fs @ gs)(x) = Urranbr + 2 = a7 by + z(fs(ar) N fs(d)) Ngs(bri) Ngs(b)))
2 fs(a1BixBrar) N fs(a) BixBydy) N gs(asBaxPsas) N gs(azByxP5dy)
2 fs(x) Ngs(x)
= (fsNgs)(x),

which implies, fsNgs C fs ®x gs. Thus, fsNgs = fs @ gs.

Conversely, let 4 be any h-ideal of S, then it is an A-interior ideal of S. Thus,
by Corollary 4.5, C4 is an SI-h-interior ideal of S over U. By Proposition 5.7, we
have C,=C4NCy =Cy ®, Cy= C5r;, and so A4 =ATA. Hence, S is h-
semisimple.
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CONCLUSION

In this paper, we discuss soft intersection I'-hemirings (soft intersection /-ideals)
by soft theories and intersection operation of sets. In particular, we give some
characterizations of i-hemiregular and /A-semisimplel’-hemirings by means of
SI-h-ideals and SI-h-interior ideals.

Gathering the former results, we except that the following topics will bring a
new insight for further studies:

(1) To describe some new kinds of soft intersection /-ideals;

(2) To focus on studying of intuitionistic fuzzy set in I'-hemirings and other
algebraic structures of I'-hemirings;

(3) To apply soft intersection I'-hemirings to some applied fields, such as
decision making, data analysis and computer science and so on.
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