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ABSTRACT

In this paper we establish some fixed point theorems of fuzzy mapping in complete metric spaces using new fuzzy

contraction mappings.
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I. INTRODUCTION

In 1981, Heilpern [2] introduced the concept of fuzzy
mappings and proved some fixed point theorems for
fuzzy contraction mappings. Since then, many authors
have generalized Bose and Sahanis [4] (1987) results in
different directions. Also Bose and mukherjee [1] (1977)
considered common fixed points of a pair of
multivalued mappings and a sequence of single valued
mappings. We extent and solved some fixed point
theorem of fuzzy mapping in complete metric space
which are generalizations of the earlier results in the
literature.

II. PRELIMINARIES

Definition 1.1 : Let (X, d) be a metric linear space and
F(X) , the collection of all fuzzy sets in X. Let A€ F(X)
and a € [0, 1]. The a-level set of A, denoted by 4, and
Ay ={x:Ax) = a}ifa € (0,1]

Ay ={x : A(x) > 0} where A stands for the (non fuzzy)
closure of A.

Definition 1.2 :A fuzzy subset A of X is an
approximate quantity iff its sup,.x A(x) = 1. From the
collection F(X), a sub collection of approximate
quantities is denoted as W(X).

Definition 1.3 : The distance between two approximate
quantities is defined by the following scheme.
Let A, B € W(X), and a € [0,1];
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Da (A,B) = infxeAa‘,yEBa, d(X, y),
decreasing function of «.

H,(A,B) =dist(4,,B,);

H(A,B) = sup, D, (A,B);

Where in the dist is in the sense of Hausdorff distance.
The function D, is called a a —distance (induced by d),

H,is called a a-distance (induced by dist), and H a
distance between A and B.

and D, is a non

Definition 1.4 : Let A, B e W(X). An approximate
guantity A is more accurate than B, denoted by A c B
iff A(X) < B(x), for each x € X. It is clear that c is a
partial order relation determined on the family W(X).

Definition 1.5 :Let Y be an arbitrary set and X any
metric linear space. F is called fuzzy mapping iff F is a
mapping from the set Y into W(X), that is F(y) € W(X)
for each y € Y and the function value F(y, x) stands for
the grade of membership of x in F(y).

Let A€ F(Y), B € F(X). Then the fuzzy set F(A) in F(X)
is defined by F(A)(X) = sup,ey (F(Y, X) * A(y) ), X € X
and the fuzzy set F~1(B) in F(Y) is defined by
FH(B)(Y) = supxex (F(y.X) *B(X)),y €Y

Lemma 2.1. [2]. Let x € X, A € W(x) and {x} a fuzzy
set with membership function equal to a characteristic
function of {x}. If {x}c A, then D,(x,A) =0 for each
a € [0, 1].
Lemma 2.2. [2]:
each x,y € X.
Lemma2.3.[2]:If {x,} < A, then

D,(x¢,B) < H,(A,B) for each B € W(x).

D, (x,A) <d(x,y)+ D, (y,A) for
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III. MAIN RESULTS

Theorem 3.1: Let X be a complete metric linear space and T be fuzzy mapping from X to W(x) satisfying
Dg (x,T(0)) Da (v, T() + Do (%, T(1)) Da (v, T (X))
D, (x,y)

Dy (26, T()[ Pa(x, T (X)) + Du(y, T())]
Do (%,¥) Do (y, T(3)) + Do (¥, T(x))
4y Da (%, T() Do (v, T(x)) + Da(y, T()) Do (%, T())
Do (%, T(x)) Do (3, (X)) + Do (v, T()) D (%, T(1))
+as[ Dy (v, T(x))+ Do (x, T(1))] + a6 Dy (x, )
for all x x,y € X,x #y and for a;,a,,as,a4,as,ae € [0,1] and 2a; + a3 + 4a, + 4as + 2a4 < 2, and az + 2a4 +
2as < 2. There exists a point z € X, such that {z} c T (2).

H(T(x), T(y)) <aq

a;

+ ay[ Dy (x, T(x))+ Do (y, T()]

Proof.

Take x, € X. Let {x;}cT(x,), choose x, such that {x,} c T(x;), and

d(xg, xz) < Hi(T(xo), T(x1)).

Continuing this process we construct a sequence{x,,} such that {x,,,1} < T(x,) and
d(xn+1:xn+2) < Hl(T(xn)'T(xn+1)) n= O, 1, 2....

d(xn' xn+1) < Hl (T(Xn), T(xn—l))

< H(T(x,), T (%p—1))

< Da (xn' T(xn)) Da (xn—l'T(xn—l)) + Da (xn;T(xn—l)) Da (xn—liT(xn))
=a Da (xnrxn—l)

a Da(xn'T(xn—l))[Da(xan(xn)) + Da(xn—liT(xn—l))]
? Da(xruxn—l) + Da(xn—lvT(xn—l)) + Da(xn—er(xn))

Da (xn' T(xn)) Da (xn—l'T(xn)) + Da (xn—liT(xn—l)) Da (xnf T(xn—l))
’ Da(xn'T(xn)) + Da (xn—liT(xn)) + Da(xn—l'T(xn—l))‘l'Da(xan(xn—l))

+a4[ Da (xn' T(xn))+ Da (xn—lv T(xn—l))] + aS[ Da (xn—lv T(xn))'l' Da (xn' T(xn—l))]

+a6 Da (xn'xn—l)

+a

d(xn'xn+1)d(xn—1vxn) + d(xn'xn)d(xn—l'xn+1) a d(xn'xn)[d(xn'xn+1) + d(xn—lrxn)]
d(xruxn—l) 2 d(xnrxn—l) + d(xn—llxn) + d(xn—l'xn+1)
+a; d(xnrxn+1)d(xn—1an+1) + d(xn—l'xn)d(xruxn)
d(xn:xn+1) + d(xn—l'xn+1) + d(xn—lrxn) + d(xn:xn)
+ agld (e, xp11) + dCop—1, )] + as[d (o1, %5 11) + d (e, )] + aed (6, x-1)

= aq

a
< ald(xn'xn+1) + ?Bd(xn'xn+1) + Ay d(xruxn+1) + a4d(xn—1'xn)
+a5 d(xn—l'xn+1) + a6d(xn'xn—1)
a
d(anxn+1) < (al + 73 + ay + aS) d(xn:xn+1) + (a4- + as + a6) d(xn:xn—l)

a, + as + ag

as ) d(xnrxn—l)

1—a1—7—a4—a5

d(xn'xn+1) < <

d(xy, Xp41) < A1d(x,,x,_1)foreach n=0,1,2 ...
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+as+
Where 1 = (%—5016) <1
1—a1—7—a4—a5

Hence {x, } is a Cauchy sequence in X. It hasa limit in X. Call it z. In the view of Lemmas (2.2) - (2.3)
Dy(z,T(2))< d(z,x,42) + Ho(T(2), T (Xn11))

Dy(2,T(2)) Do(xn+1, T (xn+1)) + Do(z, T(xn41)) Do (%41, T (2))

< d(z,x042) + @1 Dy(z,x,_1)
) n—

Dy(z, T (xy41))[ Doz, T(2)) + Do(x11, T(xn11))]
? DO(Z'xn+1)+ DO(xn+1vT(xn+1)) + DO(xn+1'T(Z))

a Dy (Z'T(Z)) Dy (xn+1' T(Z)) + Dy (xn+1' T(xn+1)) Dy (Z'T(xn+1))
’ Dy(z,T(2))+ Do (%41, T(2)) + Do(xn+1, T(xn11))+Do (2, Ty 41))

+a4[ Dy (Z, T(Z))+ Dy (xn+1' T(xn+1))] + a5[ Dy (xn+1' T(Z))+ Dy (Z' T(xn+1))]

+ag Do (2, X 41)

Do(2,T(2))d(Xp11, Xn42) + d(Z, X 12) (d(xn+1,Z) + Do(Z»T(Z)))
d(xpy1, 2)
d(z, xn+2)[ Dy(z,T(2)) + d(xn+1rxn+2)]
(2, Xp11) + d(Xpi1, Xna2) + d(Xy41,2)+ Do(2,T(2))

Dy(z,T(z)) < d(z,x,42) + 14

+Cl2

DO(Z'T(Z))[d(an'Z) + Do(Z'T(Z))] + d(Xn 41, Xn42)d(2, X 12)
Dy(z,T(2)) + d(xn4+1, T(2) + Do(x,T(2)) + d(xp11, Xn42) + d(2, %, 42)

+a4[ Do(Z,T(Z)) + d(xn+1'xn+2)] +as [d(xn+1,z) + Do(Z, T(Z)) + d(Z' xn+2)]
+aed(z, %, 41)

+a3

Making n — o we get

Dy (Z,T(z)) < %DO (z T(z)) + ayD, (z T(z)) + asDy(z,T(2))
Dy(z,T(2)) < ( +a, + as)DO(z T(2))

Dy(z, T(z))<K Dy(z, T(z)), where K = (7 +a, + a5) andK <1
Which gives Dy(z, T (z)) = 0.

Hence z cT(2).

Theorem 3.2: Let X be a complete metric linear space and T be fuzzy mapping from X to W(x) satisfying

H(T(x),T()) <
D (x T(x)) D, (y T(y)) + D (x T(y)) D (y T(x)) N D (x T(y))[D (x T(x)) + D (y T(y))]

D, (x,y) Dy (x,) Dy (v, T(»)) + Do (v, T(x))

0 Da (x,T(x)) Dy (¥, T(x)) + Do(v, T(»)) Dy (x, T(¥))
2 Do (2, T(X)) Do (3, T(x)) + Do(y, T(3) Do (%, T(3))

+ a3 D (x, T(x))+ Dy (v, T(»)]

+ay4[ Do (v, T(x))+ Dy (x, T))] + as D, (x,5)
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for all x x,y € X,x#y and for a,a;, a3, a4,as € [0,1] and 2a; + a, + 4a3 + 4a,4 + 2a5 < 2, and a, + 2a3 +
2a,4 < 2. There exists a point z € X, such that {z} c T (2).

Proof.

Take x, € X. Let {x;}cT(x,), choosex, such that {x,} c T(x;), and

d(xg, xz) < Hi(T(xo), T(x1)).

Continuing this process we construct a sequence{x,,} such that {x,,,1} < T(x,) and
d(xn+1lxn+2) < Hl(T(xn)J T(xn+1)) n=0,1,2...

d(xn' xn+1) < Hl (T(xn)l T(xn—l))

< H(T(xn)r T(xn—l))

<a [Da(xan(xn)) Da(xn—er(xn—l))+Da(xn»T(xn—l)) Drx(xn—er(xn)) + Drx(xan(xn—l))[Da(xan(xn))+ Da(xn—er(xn—l))]]
=" Dy (X, Xn—1) Dy (xp,xn—1)+ Da(xn—lnT(xn—l))+ Da(xn—er(xn))

Da (xn' T(xn)) Da (xn—liT(xn)) + Da (xn—l! T(xn—l)) Da (xn' T(xn—l))
? Da (xn' T(xn)) + Da (xn—l' T(xn)) + Da (xn—lJ T(xn—l))+Da (xn'T(xn—l))

+a3[ Da (xn' T(xn))+ Da (xn—lv T(xn—l))] + a4[ Da (xn—lv T(xn))+ Dar (xn' T(xn—l))] + as Da (xn'xn—l)

<a [d(xn'xn+1)d(xn—1'xn) + d (3, %, )d (1, X 11) d(, X)) [d(Xn, X 41) + d (-1, %)
d(xp, X, -1) d (e, X 1) + d(Xn—1, %) + d(Xn—1, Xn41)
+a, d(xp, % 41)d (1, Xn 1) + d 01, %,)d (0, X5,)
d(xp, X 11) + A1, X0 41) + d 1, 2,) + d(xn, %)
+ ag[d o1, Xn 1) + Ay, %)) + asd (3, x-1)

+a

+ as [d(xn;xn+1) + d(xn—l; xn)]

az
< ald(xn'xn+1) + 7d(xn'xn+1) + as d(anxn+1) + a3d(xn—1'xn)

ta, d(xn—1: xn+1) + an(xn: xn—l)

a,
d(xp, Xp41) < (‘11 + > +az+ ‘14) d(xy, xn41) + (a3 + ag + as) d(x,, x,_1)

as +ay + as
d(xn'xn+1) < < a; > d(xn'xn—l)
1-— a, — 7 — a3z —ay

d(xy, Xp41) < 6 d(x,,x,_1)foreach n=10,1,2 ...

Where § = <1a3+‘12—4”5) <1

a
—a1— 5 —az—as

Hence {x, } is a Cauchy sequence in X. It hasa limit in X. Call it z. In the view of Lemmas (2.2) - (2.3)

Dy(2,T(2)) < d(z,%n+2) + Ho(T(2), T(xy11))

< d(ZI xn+2) +
a [DO(Z:T(Z)) Do (xn+1,T (xn+1))+ Do (2,7 (xn+1)) Do(xn11,T(2)) | Do(z,T(xp+1))[ Do(2,T(2))+ Do (xn+1,T(xn+1))]
1 Do(zxn-1) Do(zxn+1)+ Do(xn+1.T Ctn41))+ Do (xn+1.T(2))

a Dy (2,T(2)) Do(%n41,T(2)) + Do(%n11, T(Xn41)) Do (2, T (% 41))
Dy(z,T(2))+ Do(%41,T(2)) + Do (11, T(Xn41))+Do (2, T (Xp41))
+as[ Do(z,T(2))+ Do (xp41, T (xn41))] + as[ Do(x+1,T(2))+ Do (2, T (xp41))]
+as Do(z, xn +1)
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Dy(z,T(2)) < d(z,%,42)

a DO(Z,T(Z))d(Xn+1,xn+2)+d(Z,Xn+2)(d(xn+1:2)+ DO(Z‘T(Z))) d(zxn+2)[ Do(2,T(2))+d (xn+1,%n+2)]
1 d(xn+12) d (2% 41)+d Cin 41, Xn+2)+d (Xn11,2)+ Do (2.7 (2))
ta Do(Z,T(Z))[d(xn+1,Z) + Do(Z,T(Z))] + d(xn+1,xn+2)d(z,xn+2)

2 Do(Z, T(Z)) + d(xn+1'T(z)) + Do(x, T(Z)) + d(xn+1'xn+2) + d(Z' xn+2)
+az[ Dy(z,T(2)) + d(xXn41, Xn12)| + aa[d(xn11,2) + Do(2,T(2)) + d(z, xp42)]
+a5d(z, xn+1)

Making n — o we get

Dy(z,T(2)) < %DO (z,T(2)) + azDy (2, T(2)) + ayDy(z, T (2))

Dy(z,T(2)) < (% +az + a4) Dy(z,T(2))

Dy(z, T(2)< 1 Do(z, T(2)), where 7 =(2+a;+a,)andn <1
Which gives Dy(z, T (z)) = 0.

Hence z cT(z).

Theorem 3.3: Let X be a complete metric linear space and T be fuzzy mapping from X to W(x) satisfying
D, (x,T D,(y,T D,(x, T D,(y,T
H(T(x). T()’)) <aq a(x (x)) (y (y;);-c » (x (y)) (y (x))
Do (x, T()[ Do (x, T(x)) + Do (v, T(1)]
Dy (x,9) Do (v, T(3)) + Do (v, T(x))
o Da(%,T() D (9, T() + Do (y,TB)) Da (%, T())
* Do (6, T(0)) Do (. T(®) + D (3. T®)) Do (x, T(»))
+a4[ Do (%, T(X))+ Do (¥, T()) + Do (v, T(X))+ Do (x, T(3))] + a5 Dy (x,y)
forallx x,y € X,x # y and for a;, a,, a3, a4, as € [0,1] and 2a; + a3 + 8a, + 2as < 2,and a3 + 4a, < 2.

a;

There exists a point z € X, such that {z} c T'(2).

Proof.

Take x, € X. Let {x;}cT(x,), choose x, such that {x,} c T(x;), and

d(x1, x2) < Hy(T(xo), T(x1))-

Continuing this process we construct a sequence{x,,} such that {x,,,;} < T(x,) and
d(xn+1rxn+2) =< Hl(T(xn)'T(xn+1)) n= Oa 1> 2.

d(xn: xn+1) < Hl(T(xn)' T(xn—l))

< H(T(x,), T(x,,-1))
a Da (Xn, T(xn)) Da (xn—llT(xn—l)) + Da (xn' T(xn_l)) Da (xn—l' T(xn))
= 1

Da(xn'xn—l)
Dy (%, T(n—1))[ Do (s T (%)) + Dy (301, T (x—1))]
? Do (n, %y—1) + Dg(2n—1,T(tn—1)) + D21, T(x,))
o Da (%, T(x)) D (%1, (%)) + Dy (-1, T (%,1)) Dot (2, T (5,1))
? Do (20, T(6)) + D(n—1,T(6)) + Dy (X1, TCtn—1))+D¢ (%, T (20 —1))
+ ag| Dy (%, T(x))+ D (%5—1, T(%n—1)) D (-1, T (%)) + Dy (%0, T (2—1))]
+ as D, (xy, x,—1)
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d(xn'xn+1)d(xn—bxn) + d(xn'xn)d(xn—lixn+1) d(xn'xn)[d(xnrxn+1) + d(xn—llxn)]
: Ao, X 1) 2 Gy, 50 1) + 01, %) + A0y 1, Xz
+ as d(xn'xn+1)d(xn—1vxn+1) + d(xn—lrxn)d(xn'xn)
d(xruxn+1) + d(xn—len+1) + d(xn—lixn) + d(xn'xn)
+ a4[d(xnrxn+1) + d(xn—lixn)d(xn—lixn+1) + d(xn;xn)] + an(xn'xn—l)

a
< ald(xn'xn+1) + fd(xn'xn+1) + ay d(xn'xn+1) + a4d(xn—1an)
tay d(y_1,Xp41) + asd(x,, X 1)

as
d(xn'xn+1) < (al + 7 + 2a4) d(xn:xn+1) + (2614_ + aS) d(xn:xn—l)

2a4 + as
d(xn;xn+1) < ( as > d(xn'xn—l)
1- a, — 7 — 40y

d(x,, xp41) < B d(x,,x,_1)foreach n=0,1,2 ...

Where B = (%) <1

—a1—73—2a4

Hence {x, } is a Cauchy sequence in X. It hasa limit in X. Call it z. In the view of Lemmas (2.2) - (2.3)
Dy (z,T(2))< d(z,x,+42) + Ho(T(2), T (xn11))

Dy(2,T(2)) Do(%y41, T (1)) + Do(2,T(%441)) Do (%41, T(2))
Dy(z,x-1)
Do (2, T(%,4+1))[ Do (2, T(2)) + Do(%ps1, T (% 41))]
? Do (2, %y 1)+ Do (Xn 41, T(Xn41)) + Do(x11,T(2))
a5 DO(Z:T(Z)) Do(xn+1'T(Z)) + DO(xn+1'T(xn+1)) Do(Z'T(an))
Dy(z,T(2))+ Do(%41,T(2)) + Do(xn11, T (X 11))+Do (2, T (x41))
+ay[ Do(2,T(2))+ Do(%n+1, T (n41))+ Do (Xn11, T(2))+ Do (2, T (xn41))]
+as Do(z, %n41)
Dy (2, T(2))d (11, Xn42) + A2, %y 12) (ACeni1,2) + Do(2,T(2)))
d(xp41, 2)
d(z, xn+2)[ Dy(z,T(2)) + d(xn+1'xn+2)]
d (2, Xp11) + d(Xnt1, Xng2) + (41, 2)+ Do(2,T(2))
Dy(z,T(2))[d(xXn41,2) + Do(2,T(2))] + d(xy41, X 12)d (2, Xy 42)
* Do(2,T(2) + d(%n 1, T@) + Do(x,T(2)) + d(Xn 11, Xn42) + d(Z, X 12)
+as[ Do(2,T(2)) + d(Xp11, Xn42) + d(Xn41,2) + Do(2,T(2)) + d(2, %, 12)]
+asd(z, %, 41)

< d(z,xp42) + a4

Dy(z,T(z)) < d(z,x,42) t a4

+a2

+a

Making n — o we get
Dy(z,T(2)) < %DO (z,T(2)) + 2a4Dy(z,T(2))
Do(z,T(2)) < (2—3 +2a4) Dy(z,T(2))
Dy(z, T(2))< L Do(z, T(2)), where L=(%2+2a,)andL <1

Which gives Dy(z, T (z)) = 0.
Hence z cT(2).
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Theorem 3.4: Let X be a complete metric linear space and T be fuzzy mapping from X to W(x) satisfying
Do (%, T(x)) Da(y, T() + Da(x,T()) Da(y,T(x))

D, (x,y)
Do (%, T()[ Da (2, T(x)) + Do (y, T()]

Do (x,%) Do (v, T()) + Do (y, T(x))
0y D (x,T() Da(y,T(x)) + Do (y,T()) Da(, T())
Do (%, T(x)) Do (¥, T(x)) + Doy, T(»)) D (%, T (1))
+ay Do (%, TCO))+ Do (v, T))] + as[ Do (v, TG )+ Do (x, T ()]

for all xx,y € X,x # y and for a;,a,, as, a4,as € [0,1] and 2a, + a3 + 4a, + 4a5 < 2, and a3 + 2a4 + 2a5 < 2.
There exists a point z € X, such that {z} c T(2).
Proof.
Take x, € X. Let {x;} cT(x;), Choose x, such that {x,} c T(x;), and
d(x1, x2) < Hi(T(xq), T(x1)).
Continuing this process we construct a sequence{x,,} such that {x,,,1} < T(x,) and
d(xn+lrxn+2) < Hl (T(xn)l T(xn+1)) n= O, 19 2....
d(xn' xn+1) < Hl(T(xn)' T(xn—l))

< H(T(x,),T(xp-1))

0 Da (%0, T () Do (%1, T(X—1)) + Do (2, T(x—1)) Dy (351, T ()
- Dy (%, Xn—1)
Dy (%0, Tty 1)) Do 0, T () + Dy (-1, T (3 —1))]
2 Dy Gty X—1) + D (-1, T(ty—1)) + Dy (%01, T (x))
Do (%, T(x)) D (%1, T (%)) + D (%1, T(%—1)) Dy (2, T(2,_1))
? Do (20, T06)) + D01, T(6)) + Dy (X1, TCtn—1))+D¢ (%, T2 1))
+ ag| Dy (%, T(x,))+ D (-1, T(x,-1)) ]

+a5[ Da (xn—li T(xn))+ Da (xn' T(xn—l))]

d(xn'xn+1)d(xn—1'xn) + d(xn'xn)d(xn—lvxn+1) a d(anxn)[d(xnrxn+1) + d(xn—llxn)]
d(xn'xn—l) ? d(xnixn—l) + d(xn—lfxn) + d(xn—lixn+1)
+a; d(xn'xn+1)d(xn—bxn+1) + d(xn—l'xn)d(xwxn)
d(xn'xn+1) + d(xn—lvxn+1) + d(xn—lnxn) + d(xn'xn)
+ ag[d(xn, xp41) + A1, )] + as[d (o1, X 41) + d (o, x,)]

H(Tx),T()) < a4

a;

+a

s aq

< ald(xnrxn+1) + (12_3d(xn'xn+1) + Ay d(xn'xn+1) + a4d(xn—1'xn) + as d(xn—len+1)
as
d(xnlxn+1) < (al + ? + ay + aS) d(xn:xn+1) + (a4- + aS) d(xn:xn—l)

a, + as

as ) d(xnrxn—l)

1—a1—7—a4—a5

d(xn'xn+1) < <

d(x,, Xp41) < S d(x,,x,_1)foreach n=0,1,2 ...

Where § = (%) <1
1—a1—7—a4—a5

Hence {x, } is a Cauchy sequence in X. It hasa limit in X. Call it z. In the view of Lemmas (2.2) - (2.3)

Dy(z, T(2))< d(z,xn42) + Ho(T(2), T (xp41))
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Dy(z,T(z)) < d(z,xy42) t a4

< d(Z,xn+2) + a1

Dy(2,T(2)) Do (%41, T (1)) + Do(2, T(%441)) Do (%41, T(2))

DO (Z, xn—l)

Do(2, T(xn11))[ Do(z, T(2)) + Do (%41, T(xn31))]

2 Dy (2, xp+1)+ Do(¥n41, T(n11)) + Do(%,41, T(2))
Dy(2,T(2)) Do(xn+1,T(2)) + Do (%41, T(xn41)) Do(z, T(x,11))

“ DO(Z:T(Z))+ Do(xn+1'T(Z)) + DO(xn+1'T(xn+1))+DO(Z:T(xn+1))
+ay| Do (2, T(2))+ Do (xn11, T(xn11))] + as| Do (%41, T(2))+ Do (2, T (x41)) ]

Dy (2, T(2))d(y 11, X 42) + A(2, %y 42) (ACeni1,2) + Do(2,T(2)))

d(xn+1J Z)
d(z,%,42)[ Do (2, T(2)) + d (%41, Xn42)]

+a2

+a

d(Z, xn+1) + d(xn+1l xn+2) + d(xn+1lz)+ DO(ZI T(Z))
Dy (2, T(2))[d(xn11,2) + Do(z,T(2))] + d(xy 41, % 12)d(2, X0 42)

’ Do(2z,T(2)) + d(x,41,T(2)) + Do(x, T(2)) + d(tys1, Xp12) + d(Z, Xy 42)

+as[ Do(2,T(2)) + d(tys1, Xp12)| + as[d(Xn41,2) + Do(2,T(2)) + d(z, %, 42)]
Making n — o we get

Dy(z,T(2)) < %DO (z,T(2)) + ayDy(2,T(2)) + asDy(z,T(2))

Dy(z,T(2)) < (% +a, + a5) Dy(z,T(2))
Dy(z, T(z))<R Dy(z, T(z)), where R = (% +ay4 + as) andR <1

Which gives Dy(z, T (2)) = 0.
Hence z cT(2).

IV. CONCLUSION

We have proved some fixed point theorems of fuzzy
function in complete metric spaces. The presented
results generalize the results proved in various spaces
and extend some results from the literature.
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