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Abstract In this paper, we first present the concepts of interval valued fuzzy set of fuzzy hemirings and we introduce the notion of A =
[u~, u*]. Interval valued fuzzy set of fuzzy hemirings and explore some of their attribute.
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|.INTRODUCTION

In dealing with the intricate problems in economics, engineering and environmental sciences, we are ordinarily in effective to apply the
classical methods because there are various suspense in their problem. The construction of fuzzy sets and fuzzy set operations, introduced by
L.A. Zadeh[12] (1965) have been all inclusive to a great deal scientific field of operation. Zadeh bring in and used interval valued fuzzy sets. In
algebra, Rosenfeld[6] first used fuzzy set, he introduced  fuzzy group and explore some of its attribute. So fuzzy of hemirings became
significant tools in lots of branches of applied mathematics and engineering.

But greatly of the researches of fuzzy hemirings[8]s are based on their ideals. In this paper, we have the concepts of interval valued fuzzy
set of fuzzy hemirings and studied some some of its attribute. The complement, union, intersection operations have been defined on the interval
valued fuzzy set of fuzzy hemirings.

I1.PRELIMINARIES
2.1 Definition
Let X be the collection of objects denoted generally by x. Then a fuzzy set A in X is defined as,
A={<x, pu(x)> /x € X}
Where u,(x) is called the membership value of x in A and
0= pyu(x) < 1.
2.2 Definition
An interval valued fuzzy set X on a universe U is a mapping such that X : U — Int ([0,1]). Where Int ([0, 1]) stands for the set of all
closed subinterval of [0, 1], the set of all interval valued fuzzy sets on U is denoted by P (U).
Suppose that X € P(U) Vx € U.  p, (x) = [uz(x), 1t (x)] is called the degree of membership of an element x to X. Where yux (x) and
wi (x) are referred to as the lower and upper degree of membership of x to X respectively such that
0<pr(x)<pf(x) <1.
2.3 Definition
A semiring is an algebraic system (R, +, -) consisting of a non- empty set R together with two binary operations on R called addition
and multiplication such that (R, +) and (R, -) are semigroups and the following distributive laws
a.(b+c)=ab+a.c
(a+b).c=a.c+b.c
are satisfied for all a, b, c € R. By zero of a semiring (R, +, -) we mean an element 0 € R such that 0.x =x.0 =0and 0 +x =x 4+ 0 = x for
all x € R. A semiring with zero and a commutative semigroup (R, +) is called a hemiring.
2.4 Definition
Let R be a hemiring. A fuzzy set u in R is defined as a mapping from R to [0, 1], the usual interval of real number. We denote by I the
set of all fuzzy sets in R.
2.5 Definition
Suppose u € IR. For any s €]0,1], the set ug = {x € R: u(x) = s} and the set supp(u) = {x € R: u(x) > 0} are called s- level set and
supporting set of u.
2.6 Definition
Suppose R is a hemiring and p is a fuzzy set of R with support {x}. Then u is called a fuzzy point if
_ (s €]0,1] ify=x
woN = {O otherwise
We denote the fuzzy point with support {x} and value s by x;.
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HLINTERVAL VALUED FUZZY SET OF FUZZY HEMIRING
3.1 Definition
Let R be a hemiring. A fuzzy set u of R is said to be fuzzy hemiring of R if it satisfies the following conditions:
(FHy) : p(x +y) = min{u(x), u(»)};
(FHy) :u(x +y) =2 min{u(x),u(y)}  Vx,y €R.

3.2 Definition
Let R be a hemiring. A fuzzy set u of R is said to be interval valued fuzzy set of fuzzy hemiring of R if it satisfies the following conditions:
(IVFHy) @ u(x +y) = {min[u™(x), u~ ()], min[p* (o), u* ()]}
(IVFH,) : p(xy) = {min[u~ (), u~ ()], min[u* (x), u* ()]} Vx, ¥ € R.
3.3 Definition
Let R be a hemiring. A fuzzy set u of R is said to be interval valued fuzzy set of anti-fuzzy hemiring of R if it satisfies the following
conditions:
(IVAFHy) : p(x +y) < {max[u™(x), p~ ()], max[u* (x), u* (]}
(IVAFH,) : p(xy) < {max[u~(x), u~ ()], max[u*(x), u* ()]} vx,y € R.
3.4 Theorem
The condition (IVAF H,) and (IVAF H,) in definition are equivalent to the conditions (IVAF Hs) and (IVAF H,) respectively.
(IVAFHS) “Xs €l and Yk €U = (X + y)min(s,k) € W
(IVAFH,) ix; € and yp € 4 = (XY)minsk) EX- Vs, k €]0,1]and x,y €R.
Proof
(IVAFH,) © (IVAFHs)
We first prove that
(IVAFH,) = (IVAFHs)
Assume that the condition (IVAFH,) is valid. Let x,y € R and s,k ]0, 1] be such that x;, € u and y, € u. Then u(x) =sand u(y) = k
which imply from (IVAFH;)
p(x +y) = {min[u~(x), u~ ], minp* (x), u* ()]}
> {min[p~(x), u* (x)], min[u~ ), u* ()1}
p(x +y) = min{u(x), u(y)}
u(x +y) = min{s, k}
Hence (x + ¥)minesk) € 4. Hence (IVAF Hy) holds.
(IVAFH;) = (IVAFH,)
Suppose that the condition (IVAFH3) is valid. Note that x,) € u and  y,y € 4; Y,y € R. Thus (X + Y minguex), uo)y € X - bY
(IVAFH,), and so
u(x +y) = min{u(x), p(»)}
> {min[u~(x), u* ()], min[u= ), 1™ ()1}
u(x +y) = {min[u~(x), = ()], min[u* (x), 1" ]}
Hence (IVAFH,) holds.
Similarly, we prove that
(IVAFH,)  (IVAF4).
3.5 Proposition
Let R be a hemiring. A fuzzy set u of R is a interval valued fuzzy set of fuzzy hemiring of R iff for any s ]0, 1], us(# @) is a interval
valued fuzzy set of sub- hemiring of R
Proof
Letx,y € us then u(x) = sand u(y) = s.
We consider u is a interval valued fuzzy set of fuzzy hemiring of R. then we have
p(x +y) = {min[u™(x), u= ()], min[u* (x), p* ()]}
pCx +y) = {min[u” (x), u* ()], min[u” ), u* (1}
p(x +y) = min{u(x), u(y)}
u(x +y) = min{s, s}
px+y)=s SX+ Y E U
And
t(xy) = {min[u=(x), = ()], min[p* (), u* ()1}
> {min[u~(x), u* ()], min[u= ), u* (N1}
u(xy) = min{u(x), n(y)}
u(xy) = min{s, s}
u(xy) = s L XY EUs.
Hence y is a interval valued sub-hemiring of R.
Conversely,
Suppose g is a interval valued sub-hemiring of R. then V¥ x,y € .
Wehave x+ y € u; and xy € pq.
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Now x+ yEu; = ulx+y)=s
u(x +y) = min{s, s}
p(x +y) = min{u(x), u(y)}
> {min[u~(x), u* ()], min[u~ ), u* (N1}
p(x +y) = {min[p=(x), u= ()], min[u* (), u* )1}
And ulxy) =s
u(xy) = min{s, s}
p(xy) = min{u(x), u(y)}
> {min[u~ (), " ()], min[u~ (), u* 1}
p(xy) = {min[p~(x), u= ()], min[p* o), u* ()1}
Hence p is a interval valued fuzzy set of fuzzy hemiring of R.
3.6 Theorem
A fuzzy set u of a hemiring R is a interval valued fuzzy set of fuzzy hemiring of R iff its complement uC is an interval valued fuzzy set of
anti- fuzzy hemiring of R.
Proof
Let u be a interval valued fuzzy set of fuzzy hemiring of R. we have V x,y € R;
pex +y) =1 —pu(x+y)
< 1— min[p*(x), u* )], min[u=(x), u~ ()]
< 1— min[p"(x), u~(x)], min[p* ), u= ()]
= max{[1 - " (), u” ()], [1 - ), ™ M
= max{1 — u(x),1 — u()}
ue(x +y) < max{u®(x), u’(y)}.
Similarly, we can show that
pe(xy) =1 — p(xy)
< 1— min[p*(x), u* )], min[u=(x), p~ )]
pCxy) <1 - min[u*(x), u~ ()], min[p* ), u” )]
pC(xey) = max{[1 — pu* (), 1~ (O], [1 = p* @), = O]}
=max{1l —u(x), 1 —u()}
1C(xy) < max{u(x), u¢(»)}.
Hence uC is an interval valued fuzzy set of anti- fuzzy hemiring of R.
Conversely,
1 +y) < max{u© (), u“)}.
= max{l — u(x),1 - u()}
= max{[1 — u* (), u” ()], [1 = u* ), w” ]
< 1— min[p* (x), u~ ()], min[p* ), u= ()]
< 1— min[u* (x), u* )], min[p~ (), = ()]
HGx+y)=1— pulx +).
1 (xy) < max{ut (), u (3.
= max{l — pu(x), 1 — u()}
1 (xy) = max{[1 = p* (x), = ()], [1 — p* ), 1~ ()]}
< 1— min[p*(x), u* ()], min[u™ (0, 1~ ()]
pE(ey) =1 — p(xy)
Hence A fuzzy set u of a hemiring R is a interval valued fuzzy set of fuzzy hemiring of R

3.7 Definition
Let u, and u, be two interval valued fuzzy set of fuzzy hemirings of a hemiring R. we define p; N u, by

(k1 0 ) (x) = {min[ug (x), pz ()], min[py (x), uz ()]}

3.8 Theorem
Let p; and u, be two interval valued fuzzy set of fuzzy hemirings of a hemiring R. we define p; N u, is also interval valued fuzzy set of

fuzzy hemirings of R.
Proof

Letx,y € u; Nu,. Thenx,y € pu, and p,.
Now,

(1 N pz) (e +y) =minfu; (x +y), ua(x + ¥)}

> {min[uy (x + ), p3 (x + )], min[uf (x + y),
uz (x + )1}

(U1 N pz) (¢ +y) = min{{min[pu; (x), gy ], [12 (%), pz )1}
{min[uf (), uf W], (13 (), uz N1}
(u1 N pz) (x +y) = min{{min[ug (x), i ()], [ur ), uf 13,
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{min[p; (%), u3 ()], [z ), 13 )1}
> min{{min[uy (), p7 (0], [z (%), p3 ()]},
{min [u7 ), uf N, 12 ), w3 1}
= min {{min [, (x), w2 ()]}, {minfp; ), . )1}
(1 Npz) (x+y) =min{(uy N pz) (%), (1 Npz) V)3
Similarly, we can prove that
(11 N ) (xy) = min{{min[uy (x), gy )], [1z (), 1z N1}
{min[uf (x), uf O], [13 (%), 13 O]}
(11 N p1z) (xy) = min{{min[ug (x), uf ()], [ @), 1f O]}
{min[y; (%), u3 ()], [z ), 13 )1}
> min{{min[uy (), p7 ()], [z (%), p3 ()]},
{min [u7 ), uf W], 1z ), 3 M1}
= min {{min [u; (x), u ()]}, {min[p; ), 1, (13}

(1 0 p2) (xy) = min{(py N pz) (), (1 N p2) O}
Thus u; N u, is also interval valued fuzzy set of fuzzy hemirings of R.

3.9 Definition
Let u; and u, be two interval valued fuzzy set of fuzzy hemirings of a hemiring R. then their product is defined as

max

(1 12)(x) = 20 {minfus (), p3 (2)], min[py (v), 43 (2]}
If x can be expressed as x = yz otherwise (u; u;)(x) = 0.
3.10 Theorem
Let u, and p, be two interval valued fuzzy set of fuzzy hemirings of a hemiring R. then their product u, u, is also interval valued fuzzy set
of fuzzy hemirings of R.

Proof
Trivial.
3.11 Theorem
Let A, u, and v be interval valued fuzzy set of fuzzy hemirings of a hemiring R. if 1 < u, then v < uv and vA < vyu.
Proof
Let x € R. If x is not expressible as x = yz.then

W) (x) = 0= (uv)(x)
Otherwise,

(W) (x) = 25 {min[A~(y), v (2)], min[A* ), v*(2)]}
< [, min[A”(), 2* )], min =), v* ()]}
< 74 {min [1 (), v(2)]}
(W) (x) = () (x)
Hence Av < uv
Similarly, we can prove that vA < vp.
3.12 Definition

Let 1, and u, be two interval valued fuzzy set of fuzzy hemirings of a hemiring R. then their sum is defined as
max

(1 + pp)(x) = 20 {minuy (), 43 (2)], minfui (), 13 (2)]}-

3.13 Theorem
Let u, and u, be two interval valued fuzzy set of fuzzy hemirings of a hemiring R. then their sum pu, + u, is also interval valued fuzzy
set of fuzzy hemirings of R.
Proof
Trivial.

IV.CONCLUSION

In this paper, we have introduced the concepts of interval valued fuzzy set of fuzzy hemirings and studied some of its attribute. So
fuzzy became significant tools in lots of branches of applied mathematics and engineering. But greatly of the researches of fuzzy hemirings are
based on their ideals.
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