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1. Introduction

In 1996. S. K. Bhakat and P. Das[4-5 Jused relation of “belongs to”
and “quasi-coincident” between fuzzy point and fuzzy set, introduced the
concepts of an (€, € V q)-fuzzy subgroup and (€, € V q)-fuzzy sub-
rings, and obtained some fundamental results pertaining to these no-
tions. Fuzzy field and Fuzzy algebra over fuzzy field were researched by
Nada [1]. Gu wenxiang and Lu Tu [2] and Dang [3]. The paper [7] in-
troduces the concept of (€, € V q) -fuzzy algebra over (€, € V q) -fuzzy
field. In this paper. (€, € V q)-fuzzy ideal and (€. € V q) -fuzzy quo-

tient algebra are defined. and their some properties are studied.
2. Preliminaries

Let X be any non-empty set.
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Definition 2. 1. A map A:X—[0, 1] is called a fuzzy set of X.
Definition 2. 2. A fuzzy point x, is said to belong to (resp. be quasi-coin-
cident with) a fuzzy set A, written as x. €A (resp. x.gqA) if A (x) >t (resp.
Ax)+t>1). If x,€AX or xqA, then we write x,€ V qA.

For any t, r€[0, 1], M (t, r) will denote min (t, r).
Definition 2. 3. Let X be a field and F a fuzzy set of X. If forall x, y €X
and t, r € (0, 1], the following conditions hold:

(D)X, 3. €EF=> X+Y)men € VqF;

(I x,EF=(-x).€ VqF;

(D)X, y.€EF= Xy) me.n € VqF;

(M) x,€F x#0) =&Y .€ VqF.
we call F an (€, € V q)-fuzzy field of X.
Definition 2. 4. Let F be an (€, € V q) -fuzzy field of the field X, Y a al-
gebra over X, and A a fuzzy set of Y. If for all x, y€Y.A€X and t, r€
(0. 1]. the following conditions hold:

(I x. i €EA= X+ V) Mmen € VqA:

(Ix €A, LEF=> AX)me.n € VqA;

(I xE€A, y.€EA= XY) Me.n € VqA;

(MFOZ=2MA ), 0.5.
Then we call A an (€, € V q) -fuzzy algebra over (€, € V q) -fuzzy field
F.
Proposition 2. 1. The condition ( I ) in definition 2. 4 is equivalent to

(INMAx+YY2MA®.A®F).0.5.xy€Y;

The condition (I) of Definition 2. 4 is equivalent to

(IHAMZ2MFOMN.AX.0.5.A€X, x€Y;

The condition (H) of Definition 2. 4 is equivalent to

(EHAN=2MA®.A.0.5,.x,y€Y.
Proposition 2. 2. Let Y and Z be algebras over the field X. f a algebraic
homomorphism of Y into Z and A a fuzzy setof Z. If A an (€., € Vqg)-
fuzzy algebra over an (€, € V q) -fuzzy field F. Then ' (A) is an (€,
€ V q) -fuzzy algebra over (€. € V q) -fuzzy field F.
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Proposition 2. 3. Let Y and Z be algebras over the field X, f a algebraic
homomorphism of Y into Z and Aa fuzzy setof Y. If A an (€, € Vqg)-
fuzzy algebra over (€, € V q)-fuzzy field F. Then {(A) is an (€, €V
q) -fuzzy algebra over (€, € V q) -fuzzy field F.

3. (€, € V @) -fuzzy ideal and (€. € V q) -fuzzy quotient algebra

Definition 3. 1. A is said to be an (€, € V q) -fuzzy ideal of a algebra Y,
If

() Ais an (€, € Vq)-fuzzy algebra of Y;

(i) x.€ A and yEY= (xy). (yx).€ VdqA.
Proposition 3. 1. The condition (ii) in definition 3. 1 is equivalent to A
xy). Agx) ZMA x).0.5.VY x. yeEY.
Proposition 3. 2. Let Y and Z be algebras over the field X, f a algebraic
homomorphism of Y into Z.

(1) If A an (€, € V q)-fuzzy ideal of Y. then{f (A) isan (€, €V
q) -fuzzy ideal of Z.

() If Ban (€, € V q) -fuzzy ideal of Z, ther f! (B) is an (€, € V
q) -fuzzy ideal of Y.

Proof. (i) By proposition 2. 3, f (A) is an (€, € V q) -fuzzy algebra
of Z.

For any x, yEZ.

f(A) xy) = sup A@ =sup ARY)=sup MA(®X),0.5)

(z) =xy f(x) =X f(x)=x
f(y) =y
=M (sup A (). 0. 5)

f(x)=x

=M { A) x),0.5).

Similarly, f (A) (yx) =M (f(A) x).0.5). So f(A) is an (€, € V@) -
fuzzy ideal of Z.

(ii) By proposition 2. 2, {1 (B) is an (€, € V q) -fuzzy algebra of Y.
For any x. y€ Y.
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2B xy)=Bdy))=Bd@{m)=MBdx)). 0.5 =M d*®B)
x), 0.5)

similarly, {1 ®B) (yx) =M (' (B) x).0.5). So f'(B) isan (€, €V
q) -fuzzy ideal of Y.

Let A be an (€, € V q)-fuzzy algebra of algebra Y, if A (0) <<0.5,
x€Y, then A (x) <<0.5,x€Y. At this time, A is satisfied with the con-
ditions of the article[2] s defination 2. Henceforth, we suppose A (0) =
0.5 in the following discussion.

Definition 3. 2. Let A be an (€, € V q)-fuzzy ideal of Y and x€Y. The
fuzzy subest A, of Y defined by Ax (@ =M (A (g-x). 0.5,V g€Yis
called the fuzzy coset determined by x and A.

Proposition 3. 3. Let Y be a algebra over field X, for any (€. € Vq)-
fuzzy ideal A of Y, write Y/A={A,|x€ Y}, definite the operations of
the three following over the Y/A.

) Ax+A,=A 4y X, yEY;

G) Ax* Ay=A,.x.yEY;

(i) AAx=Ax A€EX and x€Y.
then Y/A forms algebra about the above three operations.

Definition 3. 3. We call Y/A the (€, € V q) -fuzzy quotient algebra of Y
w.r.t. A,
Proposition 3. 4. B: Y/A—[0. 1]defined by
BA)=A®X).VY A€EY/A
is an (€, € V q)-fuzzy ideal of Y/A.
Proof. Let x, y€Y,A€X. Then

i) BA.+A) =BA,;+,) =A +y) =M A &), A®), 0.5

=M @BAY.BA,).0.5;

(1) BAAx) =BAw) =AXAx) =M F M), A ), 0.5)

=ME @A), BA).0.5;

Gi) FO>2MA ). 0.5 =M@B Ay, 0.5 :;

iV) B(Ax « Ay) =B (Axy) =A xy) =M (A x), 0. 5)

=M B (Ax), 0. 5).
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Similarly B (A, * Ay) =M B (Ax), 0.5). So Bis an (€, € V q) -fuzzy
ideal of Y/A
Propesition 3. 5. Let A be an (€, € V q)-fuzzy ideal of Y and B be an
(€. € Vq)-fuzzy ideal of Y/A. Then t: Y—[0, 1]defined by

t(x) =B, V x€Y
is an (€, € V q) -fuzzy ideal of Y.
Proof. Straightforward.
Proposition 3. 6. Let Z be algebra and f: Y—Z be a algebra homomor-
phism. Let A and B be (€, € V q)-fuzzy ideals of Y and Z respective-

ly. Then f:Y/A—>Z/B defined by
? (Ax) =Bf(x)

is a homomorphism.
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