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The Characterization of h-semisimple Hemirings

Yun-giang Yin, Xiao-kun Huang, De-hua Xu, and Fei Li

Abstract

In this paper, we consider the characterization
of h -semisimple hemirings. First, the notions of
(@O q) -fuzzy h -ideals and (I q) -fuzzy
h -interior ideals of a hemiring are introduced, and
some of their properties are investigated. Then the
concept of h -semisimple hemirings is introduced
and its characterizations are established.

Keywords: Hemirings, ((II0 q) -fuzzy h -ideals,
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1. Introduction

Semirings which are regarded as a generalization of
rings have been found useful for solving problems in
different areas of applied mathematics and information
sciences, since the structure of a semiring provides an
algebraic framework for modeling and studying the key
factors in these applied areas. They play an important
role in studying optimization theory, graph theory, the-
ory of discrete event dynamical systems, matrices, de-
terminants, generalized fuzzy computation, automata
theory, formal language theory, coding theory, analysis
of computer programs, and so on (see [1,2] for details).
Note that the ideals of semirings play a central role in the
structure theory, however, they do not in general coin-
cide with the usual ring ideals of a ring. For this reason,
the usage of ideals in semirings is somewhat limited.
Indeed, many results in rings apparently have no ana-
logues in semirings using only ideals. In the literature,
Henriksen [3] first defined a more restricted class of ide-
als in semirings, which is called k -ideals, with the prop-
erty that if the semiringSis a ring then a complex in
Sis a k-ideal if and only if it is a ring ideal. Another
more restricted class of ideals were given in hemirings
by lizula [4]. However, a definition of ideal in any addi-
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tively commutative semiring S can be given which coin-
cides with lizula's definition provided S is a hemiring,
and it is called h-ideal. The properties of h-ideals and
also k -ideals of a hemiring were thoroughly investi-
gated by Torre in [5] and by using h -ideals and
k -ideals, Torre established some analogous ring theo-
rems for hemirings.

The theory of fuzzy sets was introduced by Zadeh [6]
in 1965. This theory has provided a useful mathematical
tool for describing the behavior of systems that are too
complex or illdefined to admit precise mathematical
analysis by classical methods and tools. Extensive ap-
plications of the fuzzy set theory have been found in
various fields. In recent years there has been consider-
able interest in the connections between semir-
ings(hemirings) and fuzzy sets. The reader is refereed to
[7-17]. Recently, Yin and Li [18] introduced the con-
cepts of fuzzy h -bi-ideals and fuzzy h -quasi-ideals of
a hemiring and considered the characterization of
h -hemiregular hemirings and h -intra-hemiregular
hemirings. As a continuation, we introduce the concepts
of (0 q) -fuzzy h -ideals and (I q) -fuzzy
h -interior ideals of a hemiring and study the characteri-
zation of h -semisimple hemirings.

2. Preliminaries

A semiring is an algebraic system (S, +, Qlconsisting
of a non-empty set S together with two binary operations
on S called addition and multiplication (denoted in the
usual manner) such that (S, +) and (S,Dlare semigroups
and the following distributive laws

allb+c)=al@+ald and (a+b)@=ald+bd
are satisfied for all a,b,cS.

By zero of a semiring(S,+, Qlwe mean an element
00Ssuch that0Xx=x0 =0and0+x =x+0 =x for
allxdS. A semiring (S, +, Jlwith zero is said to be a
hemiring if (S, +) is commutative. For the sake of simpl-
icity, we shall omit the symbol [, writing ab for
al(a,blds).

A non-empty subset Ain a hemiring S is called a left
(resp.right) ideal of S if Ais closed under addition and
SA [ A(resp. AS 1 A). Further, A is called an ideal
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of Sif it is both a left ideal and a right ideal of S. A
subset A'in a hemiring S is called an interior ideal if A is

closed under addition and multiplication such that
ASAcC A.

A left ideal A of Sis called a left h-ideal ifX,z e S,
a,be A, and x+a+z=Db+2z implies xe A. Right
h -ideals, h -ideals and h -interior ideals are defined
similarly.

The h-closure Aof Ain a hemiring S is defined as
A={xeS|x+a+z=a,+z for some a,a, €A,
zeS}.

Lemma 2.1[16]: For a hemiring S , we have
1)AcC K,V{O}g AcS.

() If AcBcS, then AcB.
()A=AVACS.

(4) AB = AB and ABC = ABC,VA,B,C cS.
(5) For any left (resp.right) h -ideal or h -interior ideal

AofS, we have A=A
A fuzzy subset £z in a hemiring S is defined as a map-

ping from S to [0,1]. The set of all fuzzy subsets in Sis
denoted by F(S). For any A < S, the characteristic
function of A, denoted by y,, is defined by y, =1if
X € Aand y, =0 otherwise. For u,veF(S), ucvif
and only if z(X) <v(x)for allx e S.And theJ and()
of andv, denoted by zUv and £ v, are defined as
the fuzzy subsets in S by (uUv)(X)= u(x)vv(X)
and (uNv)(X) = u(X) Av(X), respectively,  for all
XeS.
A fuzzy subset 4 in S of the form

() = {r(;t 0) if vy = X,

0 otherwise
is said to be a fuzzy point with supportx and valuer
and is denoted by X,. A fuzzy pointX is said to belong
to (resp.be quasi-coincident with) a fuzzy set &, written
as X, ey (resp. XxQu ) if u(X)=r (resp.
u(X)+r>10). If pu(X)>r or u(xX)+r>1, then we
write X, € vQu.

Now, let us define a new order relation =" < vq" on
F(S), called the fuzzy inclusion or quasi-coincidence
relation, as follows.

Let u,veF(S). Ifx e uimplies x. € vqu for all
xe Sandr € (0,1], then we write 1z < vv.
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In the
|\/|(rl’r2’...’

denote I, AT, ---AT, for all r,r,,---,r €(0,1], evq

sequel, unless  otherwise  stated,
r), where n is a positive integer, will

means € v does not hold and < vq impliesc v is not

true.
Lemma 2.2: Let u,veF(S). Then ucvgvif and

only ifv(x) > M (u(x),0.5) forall x € S.

Proof: Assume that xeS. If

v(X) <r=M(u(x), 0.5), thenx. € ubut x.evgv, a

contradiction. Hence v(X) > M (u(x),0.5).
Conversely, assume that v(x)>M (u(x),0.5) for

Hcvay. Let

all xeS. If ucvav , then there exists X, € u but

x.evay, and so (X)>r, v(X) <randv(x) <0.5,
which contradicts v(x) > M (u(x),0.5) .

Lemma 2.3: Let 1, v,w € F(S)be such that u < vaqv
cvQo.Then ucvo.

Proof: It is straightforward by Lemma 2.2.
We have a question as follows. If < vqv and

v < vqu, thenu =v? The following example gives a
negative answer.

Example 2.4: LetS ={0,a,b}be a set with a addition
operation (+) and a multiplication operation (-) as fol-
lows:

and 0

CTQJO‘+

0 a b 0 a b
0 a b 0 0 O
a 0 b 0 0 O
b b 0 0 0 b

Then S is a hemiring. Define two fuzzy subsets z and
v in S by u(0)=0.6,u(a)=0.6, u(b)=0.5 and
v(0)=0.5,v(a) =0.5,v(b) =0.6, respectively. Then
pcvqrandy cvqu, butu=v.

Let S be a hemiring. We define a
“="onF(S) as follows:

u~v if and only if u = vqvandv c vqu for all
u,veF(S).
Then Lemmas 2.2 and 2.3 give that " =" is an equiva-
lence relation on F(S).

Next, we will introduce the definition of the h-sum

of two fuzzy subsets in a hemiring S.
Definition 2.5: Let zz andv be fuzzy subsets in a hemir-

ing S. Then the h -sum of x and v is defined by

relation
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(Ut )X)=  sup

M (u(a,), 1(a;),v(by), v(b,))
X+a+hy+7=a,+b,+z

if there exista,,a,,b,,b,,z € Ssuch thatx+a, +b + z
=a,+b,+zand (u+,v)(X)=0otherwise.
In [18], Yin and Li introduced the h -intrinsic product

of two fuzzy subsets in a hemiring S as follows.
Definition 2.6[18]: Let ¢ and v be fuzzy subsets in a

hemiringS. Then the h -intrinsic product of zz andv is
defined by

(10, v)(X) = sup M (u(a), u(a;),v(b),v(b)))

x+iaibi+z:2a'jb‘j +7
for all i=1---,m;j=L---,nand (uO, v)(x)=0 if
m n
X cannot be expressed as X+ »_ab, +2 = Za'jb'j +2Z.
i=1 j=1

By directly calculation we obtain immediately the
following results.

Lemma 2.7: LetS be a hemiring and g4, 4,,v,,v, €
F (S)such that 2, = vqu, andv; < vQv,. Then

(1) 14 Oy vy S VAL, O vy

@) 1Ny S VAL, Nv,.

Lemma 2.8: LetSbe a hemiring and 1,v,w € F(S).
Then

Quo,(vUe)=p0,vUuo, @
@Quo,(vNo)cvauo,vNuo, o.

Lemma 2.9[18]: LetS be a hemiring and A,B < S .Then
we have

(1) AcBifandonly if y, € VvQys.

(2) xa ﬂZB =Xnne -

(3) XA On Yo = Xz

D) Xa+n Xs = X5s-

Proof: We only show (4). Let xeS. Ifxe A+B,
then

(Xa+n 25)(X) =1 and x+a +b +z=a +b +2z for
some a;,a'2 €A, bl',b; e BandzeS. Thuswe have
(Za+n 26)(X) = L M (74(2): 74(@,), 75 (B1), 75 (b))
>M(7,(8), 24(@,) 25 (b)), 25 (b)) =1,
and so (x, +, 27)(X) =1= x55(X).
Ifx ¢ A+ B, then X+ (X) =0and there does not ex-

ista,a, € Ab,b,eBand zeS such that x+a + b
tz=a,+b, +2.Thus (y,+, x5)(X) =0= - (X).
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In any case, we have y, +, ¥z = ¥4 1herefore (4)
is satisfied.

3. (g,evQq)-fuzzy h-idealsin ahemiring

In this section, using the new order relation, we define
and investigate (€,evq) -fuzzy h -ideals and

(g,€ Q) -fuzzy h -interior ideals of a hemiring.
Definition 3.1: A fuzzy subset z in a hemiring S is called
an (g, e vq) -fuzzy left(resp.right) h -ideal if it satisfies:
() p+yucvqu,
(i) s Oy S vQu (resp. 1Oy x5 S VAu),
(iifx+a+z=b=z4a,b € u— X, €vufor all
a,b,x,zeSand r,se(0,1].

A fuzzy subset & in a hemiring S is called an
(g,evq) -fuzzy h -ideal of S if it is both an
(g,evq)-fuzzy left h-ideal and an (e,€vQ)-fuzzy

right h-ideal of S.
Definition 3.2: A fuzzy subset x in a hemiring S is called
an (g,e vq)-fuzzy left (resp.right) h-ideal if it satis-
fies:
() g+, ucvau,
(i) O, pcvau,
(iii) ¥s O Oy ¥s S VAU,
(ivyx+a+z=b=za,b, € 1 — Xy €Vvqufor all
a,b,x,zeSand r,se(0,1].

Note that if « is an (€, € vq) -fuzzy lefth -ideal (right
h -ideal, h -interior), then ££(0) > M (u(x),0.5) for all
XxeS since0+x+0=x+0.
Theorem 3.3: A fuzzy subset zin a hemiring S is an
(g,€vq) -fuzzy left (resp.right) h -ideal of S if and
only if it satisfies the following conditions:
Va,b,x,zeS
(1) u(X+y) 2 M (u(x), (), 0.5) ;
(2) u(xy) = M (1(y),0.5) (resp. p(xy) =M (u(x),
0.5));
B)x+a+z=b+z— u(x)>M((u(a), u(b),0.5).
Proof: Let i be any (€,e€vq) -fuzzy left h -ideal of
S.Now, if possible,let z(x+Yy)<r= M(u(x), u(y)
,0.5) for some X,y €S. Then u(X)>r, p(y)>r and

U(X+y)<r<0.5, that is, (x+Yy),evqu. On the
other hand, we have
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(t+,v)(x+y) = sup
X+y+a +b +z=a,+b,+z

=M (£(0), 1(x), p(y)) = M (u(x), p(y),0.5) = r.
Hence (X+Y), € u+, 4 , which contradicts g+, u
c vqu. Therefore condition (1) is satisfied. The proof

of condition (2) is similar to that of (1). For condition (3),
if there exist a,b,x,zeS with x+a

+z=Db+zands e (0,1] such that x(x) <s=M (u(a),
4(b),0.5), this implies that a,b, € ¢z and x,e vQu,
which contradicts the condition (iii) of Definition 3.1.
Hence condition (3) is valid.

Conversely, assume that the given conditions hold.

For X, € s+, u, if possible, let X evqu. Then
4(X) <rand u(x) <0.5. If there exista,,a,,b,b,,X,
zeSwithx+a,+b +z=a,+b,+zthen by condi-

tions (1) and (3), we have
0.5> (x) =M (u(a, +b), u(a, +b,),0.5)

>M (u(a), 1(a,), u(by), u(b,),0.5),

which implies z(X) 2 M (u(a,), u(a,), u(by), 1(b,)).
Hence we have

r<(u+, v)(X)= L M (u(a,), 1(a,), v (b)), v(b,))
< osup o u(X) = pu(x),

X+a,+b +z=a,+b, +2
a contradiction. Hence condition (i) of Definition 3.1 is
satisfied. The proof of condition (ii) is similar to that of
condition (i). For condition (iii), if there exist
a,b,x,z€S and r,s € (0,1] with x+a+z=b+ z and

a,,b, e 4 such that XM(r,s)E_VQM then wu(a)>r,
u)>s, u(x)<M(r,s)and u(x)<0.5, which con-
tradicts z2(x) > M (u(a), (b),0.5). Thus condition (iii)
is valid. Therefore, 1 is an (g,evq) -fuzzy left
h -ideal of S .

The case for (,€vQ)-fuzzy righth-ideals can be

similarly proved.
As a directly consequence of Theorem 3.3, we have
the following result.

Theorem 3.4: A fuzzy subset  in a hemiring S is an
(g,€ Q) -fuzzy h -ideal of S if and only if it satisfies the
following conditions: Va,b,x,ze€ S

() p(x+y) = M (u(x), 1(y), 0.5) ;

(2) u(xy) = M (u(x) v 2(y),0.9) ;

@) x+a+z=b+z— u(x)>M(u(a), u(),0.5).
Theorem 3.5: A fuzzy subset # in a hemiring S is an
(g,€ Q) -fuzzy h -interior ideal of Sif and only if it
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M (u(a,), u(a,), v(b,),v(b,)) satisfies the following conditions: Va,b,X,zeS

(1) u(x+y) = M (u(x), 1(y), 0.5);

(2) u(xy) 2 M (u(x), u(y),0.5) ;

(3) u(xyz) 2 M (u(y),0.5);

@) x+a+z=b+z—- u(x)>M (u(a), u(b),0.5).
Proof: Let u be any (€, vqQ) -fuzzy h -interior ideal

of S . The proof of conditions (1), (2) and (4) is similar to
that of Theorem 3.3. We show (3). If possible,
let u(xyz) <r=M(u(y),0.5) for some X,y,z€S .

Then w(y)>r and u(xyz)<r<0.5  that
(xyz)rm,u. On the other hand, we have
(s On 1Oy X5)(XY2)

i supn M ((xs ©y 1)(a), (xs O ﬂ)(aj))
xyz+iz:1:aib, +z'=§a'jb'j +7'
=M ((%s ©, 1)(0), (x5 O 1)(XY))
=M ((xs ©, #)(xy),0.5)

is,

=M sup

m n
xy+Z:a,-b,Jrz':Z:a‘jb'J +z'
i =)

> M (M (1(0), 1(y)),0.5) =M ((y),0.5) > .
Hence (Xyz), € ¥s ©, 4O, xs, which contradicts
Xs On Oy 25 S VAU
Conversely, assume that the given conditions hold.

The proof the conditions (i), (ii) and (iv) of Definition
3.2 is similar to that of Theorem 3.3. We show (iii).

For X, € s O, uO®y, x5, Iif possible, let X e vqu.
Then u(x) <rand u(Xx) <0.5. On the other hand, we
have

(s On 1Oy X5)(X)
s M((z 0, @) (2 O 4)(E)
X+§aibiﬂ:zl‘aljb} +7

M (u(b), u(b;)),0.5

M M (z(by), /u(bivl )

sup

m n
X+ by +z:Zajbj +7
i =)

sup

m n
a+ Y by +z =y a b +z
=] =]

sup

m n
i i
a; +Zajpbjp+22:2ajqu +1,
p=L g=1

M (u(b;,), (by,))
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= SUp
x+2a‘bc +7 _Za b c +2'

M (u(by), 14(b;)).
ForX+Za,b,C, +2'= Za'j b ¢ +2', by conditions (1),
=1

(2) and (3), we have

0.5> u(x)>M (y(iaibicij,y(ia;b;c; J,O.SJ

> M (M (u(abc,),0.5), M (u(a b c ),0.5),0.5)
> M (u(b), u(b ),0.5),
this implies #(x) > M (,u(bi),y(b'j )). Thus we have
r<(xs O #Oy X5)(X)

= sup M (u(B), (b))
X+Zabc +z _Za b, c +2'
< sup u1(X) = u(x),

X+Zabc +2' Za b c +7'

a contradiction. Hence X, € ¢, which gives y; O, u

Oy Xs < vQu. Therefore the condition (iii) of Defini-
tion 3.2 is valid. This completes the proof.

Lemma 3.6: LetS be a hemiring and Ac S. Then the
following conditions hold.

(1) Ais a left(resp.right) h -ideal of S if and only if y,
is an (€, € vq) -fuzzy left(resp.right) h -ideal of S.

(2) Ais an h -interior ideal of S if and only if y,is
an (&, € vq) -fuzzy h -interior ideal of S .

Proof: The proof is straightforward.

4. H -semisimple hemiring

Definition 4.1: A subset A in a hemiring S is called weak
idempotent ifA=AA A fuzzy subset 1 in a hemiring
S is called (g,evq) -fuzzy weak idempotent
ifu~po, .

Example 4.2: Consider Example 2.4. Let A={0,a}.
Evidently AA={0} and AA={0,a}=A. Let u be a
fuzzy subset in S such that #(0)=0.6, w(a)=0.5,
u([0) =0.6. Thenu=uoQ, .

Definition 4.3: A hemiring S is called h -semisimple if

every h -ideal of S is weak idempotent.

Lemma 4.4: A hemiring S is h -semisimple if and only if
one of thefollowing conditions holds:

International Journal of Fuzzy Systems, Vol. 11, No. 2, June 2009

efcdef2eSsuch

it iy jr e

(1) There exist c,d,
m

that x+Zcixdieixfi+Z:lecjxdjejxfj+z for all
- <=

XeS.

(2) X € SXSxS for all X € S.

(3) Ac SASAS forall Ac S.

Proof: Assume that S is an h -semisimple hemiring.
Let X be any element of S. Then the set Sx+ XS+
SxS + Nx, where N ={0,1,2,---}, is the principal h -
ideal of S generated byx By Lemma 2.1 and assu-

mption, we have A= A= AAand so
X =0+ X e SX+ XS + SxS + Nx
= (SX+ XS + SXS + NX)(Sx + XS + SxS + Nx)

= SXSX + SXXS + SXSXS + SXNX + XSSX + XSXS + XSSxS
+XSNX + SXSSX + SXSXS + SXSSXS + SXSNx
+NXSX + NXXS + NXSxS + NxNx
< SXSSxS,
this implies that there exist ¢, d;,e, f,c;,d; ,e;,

vV i j

f., zeS such that x+ Y cxdexfi+z= >

J
i1 i1
c'jxd'je'jxfj' +2. Hence (1) holds. (1) = (2) < (3)is

clear. Assume that (3) holds. Let A be any h -ideal of S,
by assumption and Lemma 2.1, we have A <

SASAS. The converse inclusion always holds, and so

we have A= AA. Therefore Sish -semisimple.
This completes the proof.
As is easily seen, every (g,€ vQq)-fuzzy h -ideal of a

hemiring S is an (&, € vq) -fuzz h -interior ideal of S.

But ifS ish -semisimple, we have the following theo-
rem.
Theorem 4.5: Every (g, € vq) -fuzzy h -interior ideal of

an h -semisimple hemiring S is an (g,eVvq) -
fuzzy h -ideal of S.

Proof: Assume that S is an h -semisimple hemiring.
Let z be an (g,€vQ) -fuzzy h -interior ideal of S and

let x and y be any elements of S. Since S ish -semisimple,
there exist ¢, d;,e;, f;,c;,d; ,e;, f;, zeS such that

v iy j?

X+ZCiXdieini +z= ZC'J_ xd'je']_ xf +2,and so
i1 i1

xy+ cxdexfiy+zy=2 c xd e xf y+zy.Then
i-1 =1
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we have
u(xy) = M (Y xdexty), u(3c xd e xf y), 0.5)
i=1 j=1

> M (M (u(c;xd.e xfy),0.5), M (u(c'j xd'je'j xfj' y),0.5),0.5)

= M (ua((c,xcg )X(fy)), (€ xdl € )x(f'y)),0.5)
>M (M (u(x),0.5), M (1(y),0.5),0.5) = M (u(x),0.5).
This implies that z is an (€, vq)-fuzzy right h -ideal
of S. In a similar way we may prove that u is
an (g,evq) -fuzzy left h -ideal of S. Thus x is an
(g,€ vQ) -fuzzy h -ideal of S.

Theorem 4.6: A hemiring S is h -semisimple if and only
if for any (g,evq) -fuzzy h -interior ideals u

andv of Swehave u(\v=pu0o,v.

Proof: Assume thatS ish -semisimple. Let zzand v be
any (&, vq) -fuzzy h -interior ideals of S. Then, by
Theorem 4.5, both x and v are (g, € vq) -fuzzy h -ideals
of S MOV SVAuO, Xs
cvqu and pO,vcviys©,v <vqv. Thus

and o)

4O, vcvgulv. Now let x be any element of S.
Then, since S is h -semisimple, there exist ci,di,

m
zeS such that x+ Y cxd,exf,
i=1

e, f

e, f

c;.d; e fj,

+z= Zc'j xd'je'j xfj' +2. Thus we have
=1
(1O, v)(X) = sup

x+iaibi+z:2a'jb‘j +z
>M (,u(cixdi),y(c'j xd'j),v(eixfi),v(e'j xfj'))

>M (IU(X)’V(X)!O'S) =M ((ILan)(X),OS)
This implies u(\v cvQu O, v. So ulv=u O,v.
Conversely, assume that the given condition holds.
Let Abe anyh-ideal of S. Then it is clear that Ais an
h -interior ideal of S.By Lemma 3.6, the characteristic

function y, of Aiis an(g,e€ vQ)-fuzzy h -interior ideal

M (u(a), 1)), v(b,), v(b;))

of S. Now by assumption and Lemma 2.9, we have
Xn=Xa\Xa ™ 2Xp O Xa = Xz

Using Lemma 2.9 again, we have A= AA. ThusS is
h -semisimple.

Commbing Theorems 4.5 and 4.6, we obtain directly
the following theorem.
Theorem 4.7: LetS be a hemiring. Then the following
conditions are equivalent.
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(1)S is h-semisimple.

(2) Every (g,e€vQ) -fuzzy h -ideal is (€,evQ) -fuzzy
weak idempotent.

(3) Every (g,evq) -fuzzy h -interior
(g, vQ) -fuzzy weak idempotent.

4) uNv=uo,v for every (ge€vq) -fuzzy h -
ideals 2z and v of S.

ideal is

(6) uNv=~u®,v for every (€ € vq)-fuzzy h -ideal
wand every (g,evq)-fuzzy h -interior ideal v of S.

6) uNv=u®,v for every(e,evq)-fuzzy h- in-
terior ideal 1z and every (g, € v() -fuzzy h -ideal v of S.

(7) The set of all (€, vQ)-fuzzy h -ideals of Sis a se-
milattice under the multiplication of fuzzy subsets and
the relation™ = " on F(S), that is, £ O, v=vO,
pand 4O, u~ ufor all (g evq)-fuzzy h -ideals u
and v of S.

(8) The set of all (€, € vq) -fuzzy h -interior ideals of S is
a semilattice under the multiplication of fuzzy subsets
and the relation” ~ " on F(S), that s,
HO,VRVO, 1 and uO, u= u for all (,evq) -
fuzzy h -interior ideals gz and v of S.

5. Conclusions

In this paper, our aim is to promote the research and
development of fuzzy technology by studying the fuzzy
hemirings. We gave the notions of (g,evq) -fuzzy
h -ideals and (€, v(Q) -fuzzy h -interior ideals of a
hemiring and investigated some of their properties. We
provided the concept of h -semisimple hemirings and
gave its characterizations in term of (g,€vQq)-fuzzyh -

ideals and (€, € vq) -fuzzy h -interior ideals. Our future

work on this topic will focus on studying of intuitionistic
or interval-valued fuzzy sets in hemirings and other al-
gebraic structures of hemirings.
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