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Abstret . In this paper,the concept of (€, € V q)-fuzzy fields and (€, € V q)- fuzzy

algebra are introduced. A necessary and sufficient condition for a
(€,€ Vq)-fuzzy algebra is stated,and using the extension prin
images and inverse -images of an (€ , € V q)-fuzzy algebra unde

morphism are studied.
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1. Introduction

In 1996, S. K. Bhakat and P. Das [4 - 5] used rela
to” and “quasi - coincident” between fuzzy point and

duced the concepts of an (€, € V q)- fuzzy subgroup

tion of “belongs

fuzzy set, intro-

nd (€,€ V-

fuzzy subrings, and obtained some fundamental results pertaining to

these notions. Fuzzy field and Fuzzy algebra over fuzzy field were re-

searched by Nada [1],Gu wenxiang and Lu Tu[ 2] and

ang [3]. In this

paper, (€ , € V @)-fuzzy field and (€ , € V q)-fuzzy algebra over (€, €

V q)- fuzzy field are defined,and their some properties are studied.

2. Preliminaries

Let X be any non - empty set.

|
1
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|
|
|
Definition 2. 1. A map A;X —[0,1] is called a fuzzy se(

t of X.

Definition 2. 2. (Ming and Ming [6]). A fuzzy set A of X of the from



t(£0) if y=x,
AGy) ={ ,l Y=
0 if y#x.

is said to be a fuzzy point with support x and value t ariid is denoted by

X¢.

Definition 2. 3. (Ming and Ming [6]). A fuzzy point x,

ﬂé said to belong

to (resp. be quasi - coincident with) a fuzzy set A,writt{tn as X, €A (re-
sp. xqA) if A (x)=>t (resp. A (x)+t>1). If x.€EAor xtq)«j ,then we write

x. € VqA.

For any t,r €[0,1],M(t,r) will denote min(t,r).|€ V q means €

V q does not hold.
Definition 2. 4. (Gu and Lu [2]). Lex X be a field and
X. If the following conditions hold:
(I)F (x+y) ZF&) AF(y),;x,y€X;
(IHF-x)=2F&x),x€X;
(IF&y)=F&) AF(y) »x,y€X;
(V) FGHZ2F&) ,x(#F0) eX.
We call F a fuzzy field of X.

Definition 2. 5. (Gu.andLu. [2]) Let F be a fuzzy field o

Fa fuzzy set of

[ the field X. Y a

algebra over X and A a fuzzy set of Y. Suppose the follpwing conditions

holds :
(1A x+y) ZARANAG)x,yE€EY;
(IHAMX)ZFU)NAE),A€X and yEY;
(I) AGxy))Z2AEINAGY) »x,yEY;
(N) F(H)=2A®X),x€Y.

Then we call A a fuzzy algebra over fuzzy field F.

3. (€, € V q)-fuzzy field

Definition 3. 1. Let X be a field and F a fuzzy set of X.
and t,r € (0,1],the following conditions hold:
(I)x6y. €EF=&x+yIme.n € VqF;
(IHx.€F=>(x).€ VqF;

If for all x,y€X




(%, 7. €F=>&yIme,n € VqF;
(N)x.€F (x#0)=>"), € VqF.
we call F an (€, € V q)-fuzzy field of X.
Remark 3.1. The condition( I ) in Definition 3.1 is equ
(INDF&4+y)2MEF ) ,F(y),0.5),x,yEX;

The condition ( I ) of Definition 3.1 is equivalent tp

(IF-x)>M{(x),0.5),x€EX;

The condition (I ) of Definition 3.1 is equivalent to

(IF&xy)=2M(F&x),F(y),0.5),x,yEX;

The condition( NV ) of Definition 3.1 is equivalent to

(NDHFG&HZ2MF (x),0.5),x(#0)EX.
Remark 3. 2. we note that if F is a fuzzy field of X accord
tion 2. 4,then F is an (€, € V q)- fuzzy field of X ,but
not true.
proposition 3. 1.If F is an (€, € V q)- fuzzy field of X

(IF(O>MEFx),0.5),x€EX;

(DHFM2MEF (x),0.5),xeX.
proposition 3. 2. Let X and Y be fields and f a homomor
Y. Suppose that F is an (€, € V q)-fuzzy field of X an
V q)-fuzzy field of Y. Then

(I)(F) is an (€, € V q)-fuzzy field of Y.

(I)Hf'(G) is an (€, € Vq)-fuzzy field of X.

4. (€, € V q)-fuzzy algebra over (€, € \ q)-fuzzy fiel

Definition 4. 1. Let F be an (€, € V q)-fuzzy field of th
gebra over X and A a fuzzy set of Y. If for all x,y€Y,
(0,1],the following conditions hold :
C(I)x,y. €EA=>E+YIman € VaAs;
(DX E€AMEF>A)Mmen€ VgA;
(Ix €Ay, €EA>XY)Ima,n € VqA;
(MF(H=M(A(x),0. 5).
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Then we call A an (€, € V/q)- fuzzy algebra over (Gj » € V q)- fuzzy
field F.

Remark 4. 1. The condition( I ) in definition 4.1 is equi iralent to
(IDAGHYSMAG,AG),0.5),x,yEY; |
The condition ( I ) of Definition4. 1 is equivalent tg
(IHAAX)Z2MEFA),A(x),0.5),A€X,xEY;
The condition ( I ) of Definition4. 1 is equivalent t¢
(IHAGy)=>MAKX),A(y),0.5),X,yE€Y;

proof. It is only proved that (I ) is equivalent to (I1').
(I)=>(I');Let \€X,x€Y. Let M(F(A),A(x)D<<0. 5. Assume

that AQAx)<M(F(A),A(x)).Choose t such that AQAx)|<tM(FQ),A

(x)). The MEF,x.€ A but (Ax).€ V q A which contradicts( I ). So A

(Ax)=M(F(Q),Ax)). Next, Let M(F(A),A(x))=0/5. Assume that

Ax)<<0.5. Then Ay s € F,%05E A,but (Ax),.s€ Vq Aja contradiction.

Hence (I’) holds.
(I)=(1). Let ,EF,x,€A. Then FQA)=r. A(x)>t. By (1),

AQx)>=MFN)),Ax),0.5)=M(r,t,0.5). Thus,A(Rx)=M(r,t),if

r or t<<0.5 and A (Ax)=>0. 5,if r,t>0. 5. Hence , Ax)md,n € V qA.

Remark 4. 2. We note that if A is a fuzzy algebra over |fuzzy field F ac-

~

cording to be Definition2. 5,then A is an (€ , € V q)- fuzzy algebra over
(€, € V q)- fuzzy field F according to the Definition 4. 1. But the con-
verse 1s not trus,
proposition 4. 1. If A is an (€, € V q)-fuzzy algebra over an (€,€ Vq)
- fuzzy field F ,then F(0) =M (A (x),0.5).
Proposition 4. 2. Let F be an (€, € V q)- fuzzy field of the field X,Y a
algebra over X and A a fuzzy set of Y. Then A is an (€, € Vq)-fuzzy
algebra over an (€, € V q)- fuzzy field F iff
( I )for any A,pE€X and x,yE€Y;
AQx+upy)=MEFEQ),F(u),Ax),A(y),0.5);
( 1 )for any x,y€ Y,
AGxy)>MA®K),A(y),0.5);




(IHF(H=MA(x),0.5).
Proposition 4. 3. Let Y and Z be algebras over the field
homomorphism of Y into Z and A a fuzzy set of Z. If A

fuzzy algebra over an (€ , € V q)-fuzzy field F. Then f

€ V q)- fuzzy algebra over (€, € V q)-fuzzy field F.
Proof. ( I )For any A,p€X and x,y€Y,
1A x+py) =AU Qx+py))

=AM +pf(GDZMEF Q) ,AUE)),F(),A(

=MEFQ),{ (A ®),F(w ,{71(A)(y),0.5)
(I )For any x,y€Y,
1A &y) =AU Gy)=AUT(y))
>=MAUx)),A(y)),0.5)
=MU(A) (X)), (A)(y),0.5
(I )For any x€Y,
F(HD>2MAUEG)),0.5)=M{(A)(x),0.5)

Hence f7'(A) is an (€, € V q)- fuzzy algebra oy

fuzzy field F.
Proposition 4. 4. Let Y and Z be algebras over the field

homomorphism of Y into Z and A a fuzzy set of Y. If A

fuzzy alegbra over (€, € V q)-fuzzy field F. Then {(A
q)- fuzzy algebra over (€, € V q)- fuzzy field F.
Proof. ( I )For any x,y€Z.

f(A)x+y)= sup A@)=sup A(x+y)

f(z)=x+y f(x)=x
fH=y

>fsx)1p M(A () ,A(y),0.5)
(x)=x
tGH=y

=M (sup A(x), sup A(y),0.5)

fGy=x fM=y

=MU{A) x),{(A)(y),0.5).
(I)For all x€Z and AEX,
f(AAYQx) = Sup. A(z)-—sup A (\z2)

f(z)=x

>sup M (F(A),A(2),0.5)

f(z)=x

——M(F(J\),sup A(z),0.5)

f(z)=x

X,f a algebraic
|

!an (e,eVaqr-
1(A) is an (&€,

£(y)),0.5)

er (E,€ Vqg)-

X,1 an algebraic
an (€,€ Vq)-
isan (€,€V




=MEFQ),{(A)(x),0.5),
(Il )For all x,y€Z,

f(A) (xy) = Sup Az)=> = sup Ay)

=y

f(81)1p M(A&),A(y),0.5)
=y

=M(sup A(x), sup A(y),0.5)

fx)=x f(y)=y

=MU{A)Yx),f(A)(y),0.5).
(N).For all z€Y,F(1)=M(A(2),0.5). Hence,fof' all x€7Z,
F(1)>sup M(A(2),0.5)=MC(sup A(z) 0. 5D

f(z)=x (z)=x

=M{U(A) (x),0.5).
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