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L. INTRODUCTION

There are many concepts of universal algebras generalizing an associative ring (R; +; .). Some of them in particular, nearrings and
several kinds of semirings have been proven very useful. Semirings (called also halfrings) are algebras (R; +; .) share the same
properties as a ring except that (R ; +) is assumed to be a semigroup rather than a commutative group. Semirings appear in a natural
manner in some applications to the theory of automata and formal languages. An algebra (R ; +, .) is said to be a semiring if (R ; +)
and (R ; .) are semigroups satisfyinga. (b+c)=a.b+a. cand (b+c).a=b.a+c.aforall a bandcinR. Asemiring R is said to
be additively commutative if a + b = b + a for all a, b and ¢ in R. A semiring R may have an identity 1, defined by 1. a=a =a. 1 and
a zero 0, defined byO +a=a=a+0anda. 0=0=0.aforall ain R. A semiring R is said to be a hemiring if it is an additively
commutative with zero. After the introduction of fuzzy sets by L.A. Zadeh [17], several researchers explored on the generalization
of the concept of fuzzy sets. M. Borah, T. J. Neog and D. K. Sut,[5] were developed some operations of fuzzy soft sets, On
operations of soft sets was developed by

A.Sezgin and A. O. Atagun,[13] and KumudBorgohain and ChittaranjanGohain,[7] was developed some New operations on Fuzzy
Soft Sets, In this paper, we introduce some Theorems in Fuzzy soft subhemirings of a hemiring.

1. PRELIMINARIES

1) Definition: A pair (F,E) is called a soft set (over U) if and only if F is a mapping of E into the set of all subsets of the set U.

In other words, the soft set is a parameterized family of subsets of the set U. Every set F(g)(eeE) from this family may be

considered as the set of € -elements of the soft sets (F, E) or as the set of ¢ - approximate elements of the soft set.

2) Definition: Let (U,E) be a soft universe and A € E. Let F(U) be the set of all fuzzy subsets in U. A pair (F,A) is called a fuzzy
soft set over U, whereF, is a mapping given by

F:A— F().

3) Definition: Let R be a hemiring. A Fuzzy soft subset (F,A) of R is said to be an Fuzzy soft subhemiring (FSHR) of R if it
satisfies the following conditions:

(1) ueEay X+ Y) =min {ueEay (X), Eay W)}

(if) nr.ay () = Mindug.a) (X), keeay (3, for all xandy in R

4) Definition: Let (R, +,.) be a hemiring. An Fuzzysoftsubhemiring (F,A) of R is said to be an Fuzzysoft normal subhemiring
(FSNSHR) of R if it satisfies the following conditions:

() meeay (XY) = Heay (%), (1) veay (XY) = Veea) (vX), for all xand y in R.

5) Definition: If (R, +,.) and (R, +, .) are any two hemirings, then the function f: R — R'is called a homomorphism if f(x+y) =
f(x)+f(y) and f(xy)=f(x)f(y), for all x and y in R.

6) Definition: If (R, +, .) and (R', +, .) are any two hemirings, then the function f: R — R'is called an anti-homomorphism if
f(x+y) = f(y)+f(x) and f(xy)=Ff(y)f(x), for all xand y in R.

7) Definition: Let (R, +,.) and (R, +, . ) be any two hemirings. Then the function f: R — R'be a hemiringhomomorphism.If f is
one-to-one and onto, then f is called a hemiring isomorphism.

8) Definition: Let (R, +,.) and (R', +, .) be any two hemirings. Then the function f: R — R'be a hemiring anti-homomorphism. If f
is one-to-one and onto, then f is called a hemiring anti-isomorphism.
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9) Definition: Let R and R'be any two hemirings. Let f: R — R'be any function and let A be an Fuzzy soft subhemiring in R, V be
an Fuzzy soft subhemiring in  f(R) = R', defined by

Hv(y) = SUPxer1(y) (K(ray(X) for all xin Rand y in R'. Then A'is called a preimage of VV under f and is denoted by f (V).

10) Definition: Let (F,A) be an Fuzzy soft subhemiring of a hemiring (R, +, -) and a in R. Then the pseudo Fuzzy soft coset (a
(F,A))Pis defined by ((arr a))?)(X) = P(@)K(r.ay (X), for every x in R and for some p in P.

1. FUZZY SOFT SUBHEMIRINGS OF A HEMIRING

1) Theorem: If (F, A) is an Fuzzy soft subhemiring of a hemiring (R, +,.), then (F, OA) is an Fuzzy soft subhemiring of R.

a) Proof: Let (F, A) be an fuzzy soft subhemiring of a hemiring R. Consider (F,A) = {(X, i) (X), )}, for all x in R, we take (F,
oA) = (F,B) ={{X, i) (X), )}, where pgy (X) = weay (X),- Clearly, gy (X+y) = min {Wg gy (X), ke ()}, forall xand y
in R and pg gy (Xy) = min {pegy (X), ke ()}, forall xand y in R. Since A is an fuzzy soft subhemiring of R, we have g 4)
(x+y) = min {pepay (X), KeEay ()} for all xand y in R, And g 4y (XY) = min { g 4y (X), Bepay (¥) 3, for all x and y in R, for
all xand y in R. Hence (F,B) = (F, 0A) is an fuzzy soft subhemiring of a hemiring R.

2) Theorem: If (F,A) is an fuzzy soft subhemiring of a hemiring (R, +, .), then (F, 0A) is an fuzzy soft subhemiring of R.

a) Proof: Let (F,A) be an fuzzy soft subhemiring of a hemiring R. That is

(FA) = {X neEay ()} for all x in R. Let (F,0A) = (F,B)= (X, uEgpy (X))}, for all x and y in R. Since (F,A) is an fuzzy soft

subhemiring of R, which implies that 1 gy (Xy) < max {(1~pEp)y (X)), (I-E sy (¥))}which implies that pggy (Xy) = 1- max

{(1-wEpy X)), Q-wEsy )= min {uE gy X), wEey ()} Therefore, pe gy (Xy) = min {peEgy (X), weEs) () ), forall xand y in R.

Hence (F,B) = (F,0A) is an fuzzysoftsubhemiring of a hemiring R.

3) Theorem: Let (R, +, .) be a hemiring and (F,A) be a non-empty subset of R. Then (F,A) is a subhemiring of R if and only if
(F,B) = (xr.a) XF.a)is a fuzzy soft subhemiring of R, where . a) is the characteristic function.

a) Proof: Let (R, +, . ) be a hemiring and (F,A) be a non-empty subset of R. First let (F,A) be a subhemiring of R. Take xand y in
R.

Case (i): If x and y in (F,A), then x+y, xy in (F,A), since (F,A) is a subhemiring of R, xr a)(X) =xr.A ) =xFEaX+Y)= xra(Xy) =1

and xra)(X) =xEa(Y)= xra(Xty) =xra(xy) = 0. So, xra(X+ y) = min {X), pEax(y) }, for all x and y in R, yFa)(xy) = min{

xEA(X), xray) } forall xand y in R. So, yra)(X+ y) < max{ yra(X), xFa(y) }, for all xand y in R, xra)(xy) < max{ xra)(X),

xrea(y) }, forall xand y in R.

Case (ii): If xin (F,A), y not in (F,A) (orxnotin (F,A), yin (F,A) ), then x+y, Xy may or may not be in (F,A), xrA(X) =1, xF.a)(Y)

=0 (o) xea(X) =0, xFa(Y) =1), xEa(Xty) =xFa(xy) =1 (or 0) and xra) (X) = 0, xFa(X) (¥) = 1(0r) xra) (X)=1, xFa(y) =0)=

XEA) (XTY) =xEa (Xy) =0 (or 1). Clearly xra (X+y) = min{ xra (X), xFa (¥) }, for all xand y in R xr.a) (xy) = min{ yFa) (X),

xFa) ()} forall xand y in R,andyr.a) (X +y) < ma x{ xe)(X), xra) (¥) }, for all xand y in R yr.a) (xy) < ma x{ xFa(X), x¢a() 1

forall xand y in R.

Case (iii): If x and y not in (F,A) , then x+y, Xy may or may not be in (F,A) , xr.a) X)=xra Y) = 0, xFra(X+Y)= xF.a( Xy) =1 or 0

and xr.A)(X) = xEa(Y) =1 xEAXY)= xEa(xy)= 0 or 1. Clearly ye a)(x+y) = min{ xra) (X), xFa(y) }, for all xand y in Ry a)(xy)

> min{ xra(X), xFa(Y) }, for all xand y in R, and yEa(X + y) <ma x {xra(X), xra(y) }, for all xand y in R x4 (Xy) < ma x

{uEAX), xEa(y) 3, forall xand yin R. So in all the three cases, we have B is a fuzzy soft subhemiring of (F,A) hemiring R.

Conversely, let x and y in (F,A) , since (F,A) is (F,A) non empty subset of R, so, xr.a) (X) =xEa ) = 1, xea(X) = xraly) =

0.Since B = (yr.a), XS a fuzzy soft subhemiring of R, we have yr (X +Y) = min {)xFa(X), xFa(y) }= min {1, 1} = 1, yF.a(XY)

= min{ xra(X), xea(y) }= min {1,1 } = 1. Therefore yra)(X +Yy) =xra(xy) =1and, xra(x +y) < ma x {xra(X), xeay) }=

max{0, 0 } = 0, xr.a(Xy) <max {yraX), xraly) } =max {0, 0} = 0.Therefore xra(X +¥) = xFa(Xy) = 0. Hence X + y and xy

in (F,A), so (F,A) isasubhemiring of R.

In the following Theorem - is the composition operation of functions:

4) Theorem: Let (F,A) be an fuzzy soft subhemiring of a hemiring H and f is an isomorphism from a hemiring R onto H. Then
(F,A)ef is a fuzzy soft subhemiring of R.

a) Proof: Let xandyin Rand (F,A) be an fuzzy soft subhemiring of a hemiring H. Then we have, (g a)°f )(X+Y) = W ay (f(X+Y)
)= Hray (FOQ+ F(y) ) , as f is an isomorphism = min { e ay (FX) ), eeay (FO} = min {.a N0, (haef )¥)3which
implies that (kp.a)=f )(x+Y) = min {(ice.a)*H); (1ee.ayF IWIAND, (ray DY) = Heeay FOXN)= 1eeay (FOFY)), as Fis an
isomorphism > min {ugay (F0)), Ky FONF = Min {Geay N, (e f YO} which implies that (ueayf )(xy) =
min{(ucg a)°f )(X), (1era)°f )(Y)} Therefore (F,A)f is a Fuzzy soft subhemiring of a hemiring R.
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5) Theorem: Let (F,A) be an fuzzy soft subhemiring of a hemiring h and f is an anti-isomorphism from a hemiring r onto h. then
(F,A)ef is a fuzzy soft subhemiring of R.

a) Proof: Letxandyin R and (F,A) be an fuzzysoftsubhemiring of a hemiring H. Then we have,

(hEay DX+ Y) = wEay (fx+Y)= wEay (f(Y)H(x)), as fis an anti-isomorphism > min {uEa) (f(X)), wEay E¥))}=

min{(k(r,a)°D(X), (Hra)°N(Y)}which implies that (e ay°f J(x+y ) = min{(ieEa)°f )(X), (Hera)f )Y)F-AN, (LEay DY) = 1eEa

(Fxy)) = weeay (FYF(X)), as f is an anti-isomorphism > min {ugeay (F), 1eeay FODY = Min{(eea)"HX), (ieeay*HY)}, which

implies that (g ay°f )(XY) = min {(neEay°f) (X), (WE.a)°f) (V)}. Therefore (F,A)-f is an fuzzysoftsubhemiring of the hemiring R.

6) Theorem: Let (F,A) be an fuzzy soft subhemiring of a hemiring (R, +, . ), then the pseudo fuzzy soft coset (a(F,A))P is an fuzzy
soft subhemiring of a hemiring R, for every a in R.

a) Proof: Let (F,A) be an fuzzy soft subhemiring of a hemiring R. For every x and y in R, we have, ((apra))” )(X +Y) = p(2)k(E a)
(x+ ¥)= p(a) min {(keay (X), Heay ()I= mMin {p@)uea) (%), P@KEa) (V)F= min {((@ueEa))® )(X). (@ueEa))” )(Y)}-Therefore,
((AneE.a))")(X +Y) = min {((@KeEa))” )(X), ((QReE.4)° )W)F Now, ((areEa))® )(XY) = p(@)kEay (XY) = p(a)min {LEay (X), KeEa)

()}= min {p@)ura) (X), P@)1eEa) () = Min{((@nc,a))")(X). (@nca))") ()} Therefore, (@ a))*)(xy) = min {((@.a))" )(X),
((aner.a))? )()}- Hence (a(F,A))P is an fuzzy soft subhemiring of a hemiring R.
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