Asia Mathematika

Volume 1 Issue 1 (2017) page: 1-6
Available online at www.asiamath.org

A STUDY ON T-FUZZYSOFT SUBHEMIRINGS OF A HEMIRING

Dr.N.Anitha' and M.Latha’
! Department of Mathematics, Periyar University , PG Extension Centre, Dharmapuri-05.

? Departments of Mathematics, Karpagam University, Coimbatore-21.

Abstract

In this paper, we made an attempt to study the algebraic nature of a T-fuzzy soft subhemirings
of a hemiring and some of the its properities.
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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.aforalla, bandcinR.Asemiring R is
said to be additively commutative if a+ b =b +a for all a, b and c in R. A semiring R may have an
identity 1, defined by 1.a=a=a. 1and a zero 0, definedby0O+a=a=a+0anda.0=0=0.a
for all a in 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 Kumud Borgohain and Chittaranjan Gohain,[7] was
developed some New operations on Fuzzy Soft Sets, In this paper, we introduce some
Theorems in T-Fuzzy soft subhemiring of a hemiring.
1. PRELIMINARIES

Definitionl.1. 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.
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In other words, the soft set is a parameterized family of subsets of the set U.
Every set F(¢)( € € E) 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.

Definition 1.2. Let (U,E) be a soft universe and A C 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, where F, is a mapping given by F: A > F(U).

Definition 1.3: A T-norm is a binary operation T: [0,1]X [0,1] — [0,1] satisfying the following
requirements:

(i) 1 T x = x (boundary conditions)

(ii) x Ty = y Tx (commutativity)

(iii) x T(y T z)=(xTy) T z (associativity)

(iv)ifxfyandw £ z, thenx Tw £ y T z (monotonicity).

Definition 1.4 Let (R, +,.) be a hemiring. A fuzzy subset of R is said to be an T-fuzzy
subhemiring(fuzzy subhemiring with respect to T-norm) of R if it satisfies the following

conditions:
() HpayE+y) =T ((u(F,A) CIATRN (y))

(ii) u(F,A)(xy) <T ((u(F'A)(x), u(F'A)(y)> , forall xandyinR.

Definition 1.5 Let (R, +,.) be a hemiring. A T- Fuzzysoft subhemiring (F,A) of R is said to be an
Fuzzy soft normal subhemiring (TFSNSHR) of R if it satisfies the following conditions:

(i) M(pa) (xy) = Hepa) (yx), forallxand yin R.

Definition 1.6 If (R, +,.)and (R, +,.) are any two hemirings, then the functionf: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.

Definition 1.7 If (R, +,.) and (R, +,.) are any two hemirings, then the functionf:R > R'is called
an anti-homomorphism if f(x+y) = f(y)+f(x) and f(xy)=f(y)f(x), for all x and y in R.

Definition 1.8 Let (R, +,.) and (R, +, . ) be any two hemirings. Then the function f: R = R'be a
hemiring homomorphism. If f is one-to-one and onto, then f is called a hemiring isomorphism.

Definition 1.9 Let (R, +,.) and (R, +, .) be any two hemirings. Then the function f:R = R' be a
hemiring anti-homomorphism. If fis one-to-one and onto, then f is called a hemiring anti-
isomorphism.
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Definition 1.10 Let R and R' be any two hemirings. Let f: R = R' be any function and let A be a
T- Fuzzy soft subhemiring in R, V be an T-Fuzzy soft subhemiring in f(R) = R, defined by
Hv(y) = SUPxef1(y) (u(FA)(x) forall xin Randyin R'. Then Ais called a preimage of V under f and

is denoted by f (V).

Definition 1.11 Let (F,A) be an T-Fuzzy soft subhemiring of a hemiring (R, +, -) and ain R. Then
the pseudo T-Fuzzy soft coset (a (F,A))"is defined by ((au(F A))")(x) =p(a) Mepa) (x), for every xin
R and for some p in P.

2. T-FUZZY SOFT SUBHEMIRINGS OF A HEMIRING

Theorem: 2.1 If (F, A) is an T-Fuzzy soft subhemiring of a hemiring (R, +,.), then (F, OA) is an T-
Fuzzy soft subhemiring of R.

Proof: Let (F, A) be an T-fuzzy soft subhemiring of a hemiring R.Consider (F,A) = {{ x, H(r.a)
(x),)}, for all x in R, we take (F, A) = (F,B) ={( x, H(E.B) (x), )}, whereu(F,B) (x) = H(r.a) (x),.
Clearly, Mk B) (x+y) < T{u(F’B) (x), H(E.B) (y)}, for all x and y in R and H(E.B) xy) =T {u(F’B) (x),
H(E.B) (y)}, for all x and y in R. Since A is an T-fuzzy soft subhemiring of R, we have H(r.a) (x+y) <
T {u(F’A) (x), H(E.) ()}, forallxand y in R, And H(E.) (xy) <

T{ Mepa) (x), Mepa) (y) }, for all x and y in R. Hence (F,B) = (F, OA) is an T-fuzzy soft subhemiring
of a hemiring R.

Theorem: 2.2 If (F,A) is an T-fuzzy soft subhemiring of a hemiring (R, +, .), then (F, 0A) is an T-
fuzzy soft subhemiring of R.

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

(F,A) ={(x, H(Ea) (x) )}, for all x in R. Let (F,0A) = (F,B)= (x, H(EB) (x))}, for all x and y in R. Since
(F,A) is an T-fuzzy soft subhemiring of R, which implies that l—u(F'B) (xy) =T {(1_“(1:,13) (x)), (1-
Wegpy (Y))hwhich implies that p gy (xy) <1=T {(1-W 5 gy (X)), (1=K gy (V)= T{HE gy (X), Kigp)
(y)}. Therefore, L (EB) (xy) ST{u(F,B) (x), K(E,B) (y) }, for all xand y in R. Hence (F,B) = (F,0A) is an
T-fuzzy soft subhemiring of a hemiring R.

Theorem: 2.3 Let (R, +, .) and (R}, +, .) be any two hemi rings. The homomorphic image of an T-
fuzzy soft subhemiring of R is an T-fuzzy soft subhemiring of R’.

Proof:Let f:R— R be a homomorphism. Then, f(x +y) = f(x) + f(y) and f(xy) =

f(x)f(y), for allx and y in R.Let (G, V) = f((F,A), where (F,A)is an T — fuzzy soft
subhemiring of R. Now, for f(x), f(y)in R,

u(G'V)( f(x)) + (f(y)) < H(F,A)(X +y) < T(u(F,A)(x), u(F,A)(y), which implies that

M (F) + (F3))) < T g,y ((f(X)), u(G'V)(f(y)))Again,
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M (FCO) (D)) < Mg 4y 9D < Tk py (X, W 2y ), which implies that
u(G’V)((f(x))(f(y))) < T(u(F’A) (%), Heg.a) (y).Hence (G, V) is an T-fuzzy soft subhemiring of
hemiring R'.

Theorem: 2.4 Let (R, +, .) and (R}, +, .) be any two hemirings. The homomorphic preimage of a T-
fuzzy soft subhemiring of R’ is a T-fuzzy soft subhemiring of R.

Proof: Let f : R—> R be a homomorphism. Then,f(x +y) = f(x) + f(y) and

f(xy) = f(x)f(y), forallxandyinR.let (G,V) = f(F,A), where (G,V)isa T — fuzzy soft
subhemiring of R. Now, for x,y in R, T A)((x + y)) = H V)((f(x)) +f(y) <

T(U(G,V)(f(x))’ H(G,V)(f(Y)) = T(U-(F,A)(X)’ H(F,A)(Y)) which implies thatU(F,A)((X) + (Y)) <
T(U(F'A)(X); U(F'A)(Y)- AgainrH(F'A)((XY)) = H(G,V)((f(x))(f(}’)) < T(U(G'V)(f(x)); H(G'V)(f(}’)) =
T(Hep ) (%), Hepa) (y),which implies that u(F,A)((xy)) < T(Wepa (), Hepa) (y). Hence (F,A)isa T-
fuzzy soft subhemiring of hemiring R.

Theorem: 2.5 Let (R, +, .) and (R, +, .) be any two hemirings. The anti-homomorphic image of a
T-fuzzy soft subhemiring of R is a T-fuzzy soft subhemiring of R’.

Proof: Let f:R— R be a homomorphism. Then, f(x + y) = (x) + f(y) and f(xy) =

f(x)f(y), forall x and y in

R.Let (G, V) = f((F, A)), where (F,A)is a T — fuzzy soft subhemiring of R. K ((f(x)) +
(f1)) < GVI(y + %) < Tl (¥ s a5 D) = T(gp ) s by 3,

which implies that u(G’V)((f(x)) + (f(y))) < T ((f(x)), “(G,v)(f(Y))) . Again,
u(G,V)((f(x))(f(y))) < ey 0 < Tl ) O, B p) B = T 2) ), g a) () Which
implies that u(G’V)((f(x))(f(y))) < T(u(G,V) ((f(x)), u(G’V)(f(y))) Hence (G,V) is

a T-fuzzy soft subhemiring of hemiring R'.

Theorem: 2.6 Let (R, +,.) and (R, +, .) be any two hemirings. The anti-homomorphic preimage
of an T-fuzzy soft subhemiring of R’ is an T-fuzzy soft subhemiring of R.

Proof: Let (G,V) = f((F, A)) where (G,V)is a T — fuzzy soft subhemiring of R Let

xand y in R. Then u(F’A)((x + y)) = u(G,V)((f(x)) + (f(y)) < T(u(G’V)(f(y)), u(G’V)(f(x)) =
T(u(F’A) (%), Hera) (y) ,which implies that u(F’A)(( X+y) ) < T( Hera) x), ek a) ().

Againi g, A)((xy)) = u(G'V)((f(X))(f(Y)) < T(H(G,V)(f(}’)); H((;,v)(f(x)) = T ) ) K a) (V)
,which implies that u(F'A)((Xy)) < T(u(F,A) (%), e ) (y). Hence (F,A) is a T-fuzzy soft
subhemiring of hemiring R.

In the following Theorem ° is the composition operation of functions

Theorem: 2.7 Let (F,A) be an T- fuzzy soft subhemiring of a hemiring H and f is an isomorphism
from a hemiring R onto H. Then (F,A)°f is a T- fuzzy soft subhemiring of R.
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Proof: Let x and y in R and (F,A) be an T-fuzzy soft subhemiring of a hemiring H. Then we have,
(u(F'A)of )(x+y) = “(F,A)(f(x"'y)): u(F'A)(f(x)+f(y)) , as f is an isomorphism ST{u(F'A) (f(x)),
e FOD=THM G P (g PV which  implies  that — (ugp ixey) < T
(kg ) )X (K g 4y DHYIEAND, (K ) F) XY )= g a) (FOXY))= W 4y (FIX)F(Y)), @s fis an isomorphism <
T e ay (fO0), B 4y (YD} = THK g ) °F)X), (Hg a)°F )Y)L which implies that (i 4 of )(xy) <
T{(u(F’A)Of )(x), (H(F,A)C’f )(y)}.Therefore (F,A)°f is a T- Fuzzy soft subhemiring of a hemiring R.

Theorem: 2.8 Let (F,A) be an T-fuzzy soft subhemiring of a hemiring h and f is an anti-
isomorphism from a hemiring r onto h. then (F,A)°f is a T-fuzzy soft subhemiring of R.

Proof: Let x and y in R and (F,A) be an T- fuzzy soft subhemiring of a hemiring H. Then we
have,( H(Ea) of)(x+ y) = e ) ( f(x+y))= Hep ) (f(y)+f(x)), as f is an anti-isomorphism < T{u(F'A)
(FOX)), gy (V= T P60, () P)(Y)}which implies that (i o of ok ) < TH(M g °f
)(x), (H(F,A)"f )(y)}.And, (u(F‘A)Of)(xy) = HEa) (f(xy)) = H(Ea) (f(y)f(x)), as f is an anti-isomorphism
<T {upa) (), Wepay FYDE T 0 FX) (Mg a)of)Y)) which implies that (W g 4 °f )(xy) < T
{(H(F,Aff) (x), (H(F,A)"f) (y)}. Therefore (F,A)f is an T-fuzzy soft subhemiring of the hemiring R.

Theorem: 2.9 Let (F,A) be an T-fuzzy soft subhemiring of a hemiring (R, +, . ), then the pseudo
fuzzy soft coset (a(F,A))" is an T- fuzzy soft subhemiring of a hemiring R, for every ain R.
Proof: Let (F,A) be an T-fuzzy soft subhemiring of a hemiring R. For every x and y in R, we have,

(kg )" Nx +Y) = P(@) K oy X+ Y) <P(@) T{(Kg 4y (X), Hig ay (V1= T{P(@) Kg o) (%), P(@) g oy
(V)}= T{((@m e )" )X), ( (@R o))" )y)}-Therefore, ((ap e )°)(x +¥) < T{{(@RE o))" )(X), (@R p)°
)(V)}. Now, ((@m g o))" )xy) = p(a) Kg o) (xy) <P@T{E ay (X)) B ay (VI TR(@) e o) (X),

P@) K ay (M} = T(@kE ) )X), (AR o)) (V)}-Therefore, ((@p g o)) (xy) < T{((ap g 4))° )(X),
((au(F’A))p )(y)}. Hence (a(F,A))" is an T-fuzzy soft subhemiring of a hemiring R.
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