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ABSTRACT

The study of theory of fuzzy sets was initiated by Zadeh in
1965. Since then many authors have extended and developed
the theory of fuzzy sets in the fields of topology and analysis.
The notion of fuzzy metric spaces has very important
applications in quantum particle physics. As a result many
authors have extended the Banach’s Contraction Principle to
fuzzy metric spaces and proved fixed point and common fixed
point theorems for fuzzy metric spaces. The aim of this paper
is to introduce the new definition of R-fuzzy metric space and
establish a fixed point theorem for fuzzy mappings in
generalized R-fuzzy metric spaces.
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1. INTRODUCTION

The concept of fuzzy sets was introduced by Zadeh [13] in
1965. Since then many authors have extensively developed
the theory of fuzzy sets and their applications in the fields of
topology and analysis. The concept of fuzzy metric space was
put forward by Kramosil and Michalek [4] in 1975. In 1994,
George and Veeramani [2] extended the concept of fuzzy
metric space with the help of continuoust - norm. Since
then, many authors, viz. Gregori and Sapena [3], Mihet [5],
Saadati and Park [7], Schweizer, Sherwood and Tardiff [8]
etc., have proved several fixed point theorems in fuzzy metric
spaces and have given various generalizations of fuzzy metric
space. Dhage [1] introduced D - metric space and proved
some results on fixed points for a self map on complete and
bounded D - metric space satisfying a contraction. Rhoades
[6] generalized Dhage’s contractive condition by increasing
the number of factors and proved the existence of a unique
fixed point of a self map. The concept of D - compatibility of
self maps in D - metric space was introduced by Singh and
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Sharma [10]. They also proved some fixed point theorems
using a contractive condition.

Sedgi and Shobe [9] modified the definition of D - metric
space and introduced D* — metric space and proved some
basic properties in D* — metric spaces. Using the concept of
D* — metric Sedgi and Shobe [9] defined M - fuzzy metric

space and proved a common fixed point theorem in M -
fuzzy metric spaces with property (E). Another generalization

of D - metric space, known as generalized fuzzy metric space

or S - fuzzy metric space was given by Singh and Chouhan
[11]. They also proved fixed point theorems for continuous
mappings with a contractive condition in the generalized
fuzzy metric spaces. Bijendra Singh, Shishir Jain and Shobha
Jain [12] introduced the concept of semi compatibility in a
fuzzy metric space.

In this paper we give a new definition of R - fuzzy metric
space and establish a fixed point theorem for four self maps in

R - fuzzy metric space satisfying an implicit relation. We
recall some definitions and results in section 2 for the sake of
completeness.

2. PRELIMINARIES

Definition 2.1: Let X be a non-empty set. A generalized
metric (or D — metric) on X is a function D: X3 —» R* that
satisfies the following conditions for each x, y, z,a € X.

i D(xy,2)=0
(i) D(xyz)=0iffx=y=z

(iii) D (x,y,2) =D (p{x,y,2}), (symmetry), where p is
a permutation function.

(IV) D (x:ynz) <D (X,y,a) + D (a,z,z)

The pair (X, D) is called a generalized metric (or D — metric)
space.

Immediate examples of such a function are
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()  Dxy,z)=max{d (x,y).d (y,2),d (z,)},

(i) D(y,z)=d(xy)+ d®,z) + d(z,x). Here d
is the ordinary metric on X.

If X = R™ then we define,
1
D (x,y,2) = (lx =ylI” + lly = zlI” + llz = x|I”) 77,

for every pe R*

Remark 2.1: In a D —metric space, we prove that
D (x,x,y) = D (x,y,y). For

() DO,xy)< Dxxx)+ D(xyy)=D(xyy)
and similarly

(i) DGyx) <D@yy)+ DGxx)=D(yxx)

Hence by (i), (i) we get D (x,x,y) = D (x,v,).

Let (X,D) be a D — Metric space. For r > 0 define
Bp(x,r) = {y €X:D (x,x,y) <7}

Example 2.1: Letx=R. D(xy,2) = [x—y|l+
ly —z|+ |z—x|forall x,y,z € R. Thus

Bp(1,2) = {y eR:D (1y,y) <2}

v erR: [y—-1|+ ly—-1]<2}

{y eR: |y—1] <1} =(0,2).

Definition 2.2: Let (X,D) be a D — metric space
andA c X. If for every xe A there exist r > 0 such
that By (x,r) < A, then subset A is called open subset of X. A
subset A of X is said to be D — bounded if there exists
r > 0such that D (x,y,y) < r forall x,y € A. A sequence
{x,} in X converges to x if and only if

D (xp, %, x) =D (x,x,x,) = 0asn — oo, That is for each
& > 0 there exists n, € N such that
Forall n 2ny =D (x,x,x,)< ¢ .. (1)

This is equivalent with, for each & > 0 there exists n, € N
such that

Forall nm = nyg = D (x,xp,xn) < € ...(2)
Indeed, if we have (1), then

D(xp, Xy x) = D (X, X, X3y)

IA

D (xp, x,x) + D(x, Xy, X))

+

T
T
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Conversely, set m = n in (2) we have D (xp, x,, x) < €.

Sequence {x,} in X is called a Cauchy sequence if for each
&> 0 there exist ng € N such that D (x,, xn, X,n) < € for
each n,m < ny. The D — metric space (X,D) is said to be
complete if every Cauchy sequence is convergent.

Lemma 2.1: Let (X,D) be a D — metric space. If r > 0,
then the ball By (x,r), with center x € X and radius r is an
open ball.

Proof: Let z € By(x,7), hence D (x,z,2) < r. If we set
D(x,z,z)=6 and,r'=r— &, then we prove
that Bp(z,r") < Bp(x,r). Lety € Bp(x,r), by triangular
inequality we have

D(xyy)=D@yx) <Dyy2)+ D(zxx)
<r'+6=r.

Hence, Bp(z,7') < Bp(x,r). That is ball By (x,) is an open
ball.

Lemma 2.2: Let (X,D) be a D —metric space. If
sequence {x,} in X converges to x, then x is unique.

Proof: Let x, = yandy # x. Since {x,,} converges to x
and y, for each & > 0 there exist n; € N such that for every,
n=n = D(xxx,)< ¢/, and n, € N such that for
everyn = n, = D (y,,%,) < /5.

If we set ny, = max {n4,n,} then for every n > n, by
triangular inequality we have

D (x,x,¥) < D (x,x,x,) + D (x,y,y) < §+ §= £.
Hence D (x, x,y) = 0. This is a contradiction. So, x = y.

Lemma 2.3: Let (X,D) be a D —metric space. If
sequence {x,}in X is converges to x, then sequence {x,}isa
Cauchy sequence.

Proof: since x, — x for each € > 0 there exist n;, € N
such that for every, n = ny implies that D (x,, x,, x) < 5/2
and n, € N such that for every, m = n, implies
that D (x, Xm, xm) < €/,

If we setn, = max {nq,n,}, then for every n = n, by
triangular inequality we have

D (p, X, Xm) < D (X, X, X) + D (X, X, X))

< -+

N o
N |,
I
M

Hence sequence {x,} is a Cauchy sequence.
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Definition 2.3: A function A:[0,1]2 —[0,1] is
called t —norm, if it satisfies the following conditions for
any a,b,c,d €[0,1]:

(i) A(a,1) = aforall a €[0,1];
(ii) A(a,b) = A(b,a);
(iii) A(a,b) < A(c,d) for a <c¢,b <d;

(iv) A (A (a,b),c) = A(a,A (b, 0)) .
Example 2.2: (i) aab = abforabe(0,1].
(iaAb = min{a,b}, fora,b [0,1].

Definition 2.4: The triple (X,M,A) is a fuzzy metric
space if X is an arbitrary set, A is a continuous t — norm and
M is a fuzzy set on X? x (0, ), satisfying the following
conditions:

(i) M(x,y,0) =0, forall x,y €X;

(i) M((x,y,t) =1,forall t >0iff x =yandx,y €
X;

(iii) M(x,y,t) =My,x,t) #0 for all t>0 and
x,y €X,

(iv) M(x,z,r+5) = M(x,y,r) AM(y,z,5), for all
rs>0&x,y,z €X,

(V) M (x,y):[0,0) — [0, 1] is left continuous;
(vi) lim; , o M (x,y,t) =1, for all t>0 andx,y €
X.

Example 2.3: Let (X,d) be a metric space. Define
a*x b = min{a,b}andforallx,y e X,andt > 0,

t
Mx,y,t) = trdny)
Then (X, M,*) is a fuzzy metric space. It is called the fuzzy
metric space induced by the metric d.

Lemma 2.4: Let {y,} be a sequence in a fuzzy metric
space (X, M ,*). If there exists a number k € (0,1) such
that M (Vn+2, Yne1, kt) = M(Ype1, Yoo t), Tor allt > 0,
then {y,} is a Cauchy sequence in X.

Definition 2.5: Let 4 and S be mappings from a fuzzy
metric space (X, M ,x) into itself. Then the mappings are said
to be weak compatible if they commute at their coincidence
points, that is, Ax = Sx implies that ASx = SAx.

Definition 2.6: Let 4 and S be mappings from a fuzzy
metric space (X, M ,*) into itself. Then the mappings are said
to be compatible if

lim,, _, o, M (ASx,, SAx,,t) =1, forall t > 0,
whenever {x,} is a sequence in X such that

lim Ax, = lim Sx, =x €X
n— oo

n- oo
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Definition 2.7: LetAand S be mappings from a fuzzy
metric space (X, M,x) into itself. Then the mappings are said
to be semi-compatible if

lim,, _, o M (ASx,, Sx,t) =1, forallt > 0,
whenever {x,} is a sequence in X such that
lim,, , » Ax, = lim,_, ,Sx, =x €X.

Definition 2.8: A function A:[0,1]3 = [0,1] is
called t — norm, if it satisfies the following conditions for
any a,b,c,d,e, f €[0,1]

(i) A(a,1,1) = q,forall a €0,1];

(i) A (a,b,c) = A(b,c,a) = A(c,a,b);

(iii) A(a,b,c) < A(d,e,f),for a <d,b <e&c <
f

(iv) A(A(a,b,c),d,e)= A(a,A(bc,d),e)

= A(a,b,A(c,d,e)).
Example 2.3: (i) aAbAc = abcfora,b,c [0,1].

(i) alAbAc = min{a,b,c}
fora,b,c €[0,1].

Definition 2.9: The triple (X,S,A) isa S —fuzzy metric
space if X is an arbitrary set, A is a continuous t — norm and
S is a fuzzy set in X3 x (0,) satisfying the following
conditions for all r,s,t > 0and forall x,y,z,w € X:

0] S(x,y,z1t)> 0

(ii) Sx,y,zt)=1forallt >0iff x=y =1z
(iii) S(,yzt)=S(y,zxt)= S(zx,y,t) #0;
(iv) S,y zr+s+t)

> S(C,yw,r)AS (x,w,z,s)AS (w,y,2,t);
(V) S (x,y,2) : [0,0) - [0, 1] is continuous.

In this paper, (X,S,A) is considered to be the fuzzy metric
space with condition.

(vi) lim;, S (x,y,z,t)=1, for al xvy,z€X
andt > 0.

Example 2.4: Let (X, D) beaD — metric space.

Define S: X3 x [0,00) — [0, 1] by

t
t+d@y)+ d,z)+ d(z x)

S(x,y,zt) =

forallt > 0andforall x,y,z € X.

Then S is generalized fuzzy metric onX and the triple
(X, S,A) is generalized fuzzy metric space.

33



Definition 2.10: The triple (X,R,A) is an R —fuzzy
metric space if X is an arbitrary set, A is a continuous t —
norm and R is a fuzzy set in X3 x [0,) satisfying the
following conditions:

(i) R (x,y,z,t) > 0forall x,y,z € X;

(i) R(x,y,zt)= 1forallt > 0iff x =y = z;

(iii) R(x,y,z,t) = R(y,z,x,t) = R(z,x,y,t) # 0
forallt > 0andforall x,y,z € X;

(iv) R(x,y,zr+s+t) =
R (x,y,w, 1) AR (y,z,w,s) AR (y,z,2,t) for all
r,s,t >0andforall x,y,z € X;

(V) R (x,y,2,t):[0,00) - [0,1] is continuous;
(vi) lim;, R (x,y,z,t) =1 for all x,y,z e X &t>
0.

Definition 2.11: The triple (X,R,A) is a R —fuzzy
metric space if X is an arbitrary set, A is a continuous
t —norm and R is a fuzzy set in X* x [0, ) satisfying the
following conditions:

(i) R (x,y,z,w,t) > Oforall x,y,z,w €X;
(i) R(x,y,zw,t)= 1forall t>0iff x=y=2z=
w;

(iii) R (x,y,z,w,t) = R (y,z,w,x,t) =
R(z,wx,y,t) = R(w,x,y,z,t) #0 for all
t>0andforall x,y,z,w €X;

(iv) R(x,y,zw, r+s+t) =
R (x,y,z,u,r) AR (y,z,w,u,s) AR (y,z,w,w, t)
forall r,s,t > 0andforall x,y,z,w € X;

(V) R (x,v,z,w,t):[0,00) — [0, 1] is continuous;
(vi) lim; , o R (x,y,z,w,t) =1forall x,y,z,w € X
&t>0.

Lemma 2.5: Let (Xx,M,A) be a fuzzy metric space.
Define R: X3 x [0,0) — [0,1] by

R(x,v,2) =M (x,y,t) AM (y,z,t) AM (z,x,t), for all
x,y,zeX and t > 0. Then, (X,R,A) is a R —fuzzy metric
space.

Proof:

(i) It is easy to see that R (x,y,z,0) =0 for all
x,y,z € X,forallt > 0;

(ii) R(x,y,z,t) =1 iff R(x,y,t)= R (y,zt)=

R(z,x,t)iff x=y =2z

(iii) R(x,y,zt)= R(y,z,x,t)= R(z,x,y,t) #0
forallt > 0;

(iv) R(x,y,z,r+s+t)

M (x,y,r+s+t) AM (y,z,r +s+t)

AM (z,x,r+s+t)

\%

M (x,y,7)AM (y,y,s+t) AM (y,w,1)
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AM (w,z,s+t) AM (x,w,1)

AM (w,z,s+1t)

\%

M ,y,r)AM (y,2,5) AM (z,y,t)
AM (y,w,7) AM (W,z,5)AM (z,2,t)

AM (x,w,7) AM (W,y,5) AM (y,z,t)

I\

M (x,y,7) AM (y,w,7) AM (x,w,1)
AM (y,2,s) AM (W,z,5) AM (z,y,t)
AM (z,2,t) AM (y,z,t) AM (w,y,s)

> M (x,y,7) AM (y,w,7) AM (W, x,1)

AM (y,2,5) AM (z,w,s)AM (w,y,s)
AM (y,2,t) AM (z,2,t) AM (z,y,t)
= R(x,y,w,7)AR (y,z,w,s) AR (y,2,2,t).

Lemma 2.6: Let (x,M,A) be a fuzzy metric space.
Define R:X3 x[0,00) - [0,1] by R (x,y,z,w,t)=
M (,y, ) AM (y,z,t) AM (z,w,t)A M (w,x,t)

for all x,y,z,zw € X and t > 0. Then (X,R,A) isan R —
fuzzy metric space.

Proof:

0] It is easy to see that R (x,y,z,w,0) =0 for all
x,y,z,w € X, forallt > 0;

(i) R(x,y,zwt)=1iff R(x,y,t)= Ry, zt)=

R(zw,t)= RWw,x,t)iff x=y =z

(iii) R (x,y,z,w,t) = R(y,z,w,x,t) =
R(z,w,x,y,t) = R(w,x,y,zt) 0 for all
t > 0;

(iv) R(x,y,zw, r+s+t)

=M (x,y,r+s+t) AM (y,z,r +s+1t)
AM (zw,r+s+t) AM (w,x,7r +5+1)
> M@y, )AM (y,y,s +t) AM (y,z,1)
AM (z,z,s + ) AM (z,u,vr) AM (u,w,s +t)
AM (x,u,7) AM (u,w,s +t)
> M (x,y,7)AM (y,2,5) AM (z,y,t) AM (y,z,1)
AM (z,w,8) AM (W, z,t) AM (z,u,r) AM (u,w,s)
AM (w,w,t) AM (x,u,T)AM (u,y,s)AM (y,w,t)
> My, r)AM (y,z,r) AM (z,u,r) AM (x,u,1)
AM (y,2z,s)AM (z,w,s) AM (u,w,s) AM (u,y,s)
AM (z,y,t) AM (w,z, t) AM (w,w,t) AM (y,w,t)
>M (x,y,7) AM (y,z,7v) AM (z,u,r) AM (u,x,1)

AM (y,2z,s) AM (z,w,s) AM (w,u,s) AM (u,y,s)
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AM (y,z2,t) AM (z,w, t) AM (w,w,t) AM (w,y,t)

= R,y zur)AR (y,z,w,u,s) AR (y,z,w,w,t).

Definition 2.12: Let A and S be mappings from a fuzzy
metric space (X, M, A) into itself. We say that A and B satisfy
the property (E), if there exists a sequence {x,} such that

lim R (Ax,,u,u,t) = lim R (Bx,u,u,t) =1
n— oo n — oo

forsome u € Xand t > 0.

3. MAIN THEOREM

3.1 A Class of Implicit Relations

Let @ denotes a family of mappings such that each ¢ :
[0,1]%° —[0,1], and ¢ is continuous and increasing in each
co-ordinate variable. Also ¢ (s,s,...,s) >s for every
s €[0,1).

Example 3.1: Let ¢ : [0,1]2° —[0, 1] be defined by
@ (X1, X0,...,%20) = (min {x;}),, forsome 0 < h < 1.

Theorem 3.1: Let 4,B,S and T be self - mappings of an
R — fuzzy metric space (X, R,*) satisfying:

(i) AX) € TX),B(X) €SX) and T(X) or S(X) is a
complete fuzzy metric subspace of X.

(if) The pair (4,5) and (B,T) are weakly compatible and
(A,S) or (B,T) satisfy the property(E).

(iii) R (Ax,By,Bz,t)

> @{R (Sx,Ty, Tz, kt),R (Sx,By, Tz, kt),R (Sx, Ty, Bz, kt),
R (Sx, By, Bz, kt),R(Sx, By, By, kt),R (Sx, Ty, Ty, kt),
R (Sx,Bz,Bz, kt),R (Sx,Tz, Tz kt),R (Ty, By, Bz, kt),
R (Ty,Ty,Bz,kt),R (Ty, By, By, kt),R (Ty, Bz, Bz, kt),
R (By, Ty, Tz, kt),R (By,By, Tz kt),R (By,Tz,Tz, kt),
R (Tz, Bz, Bz, kt),R (Tz, Bz, By, kt),R (By, Ty, Ty, kt),
R (Bz,Tz Ty, kt),R (Bz, Tz, Tz kt) }.

Then 4, B, S and T have a unique common fixed point in X.

Proof: Let the pair (B,T) satisfying property (E), hence
there exist a sequence {x,} such that,

lim R (Bx,,u,u,t) = lim R (Tx,,u,u,t)=1
n-— o n — oo
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for some u € X and every t > 0. As < SX , there exists a
sequence  {y,} such that Bx, = Sy, , hence
lim, _, o R (Syp, w,u,t) = 1.

We prove that lim,, _, » R (Ay,, u,u, t) = 1. Since,
R (Ayn, Bxy, BXp1,1)
2 ¢ { R (Syn, Txp, TXni1, kt), R (SYn, BXn, TXn4q, k),
R (Syn, Txp, Bxni1, kt), R (Syn, BXn, BXpy1, kt),
R (Syn, Bxy ,Bxy, kt), R (Syn, Txp, Txy, kt),
R (S¥n, BXny1, BXpi1, kt), R (Syn, TXny1, TXny1, ki),
R (Txy, Bxp, Bxpiq, kt), R (Txp, Txy, Bxyyq, kt),
R (Txy, Bxp, Bxy, kt), R (Txy, Bxpyq, Bxpiq, kt),
R (Bxy, Txp, Txpy1, kt), R (Bxy, Bxy, Txpyq, kt),
R (Bxn, TXp41, Txny1, kt), R (TXpi1, BXyiq, BXyoq, kt),
R (Txp41, Bxpy1, Bxy, kt), R (Bxy, Txy, Txp, kt),
R (Bxpi1, TXpt1, Txn, kt ) ), R (Bxns1, Txn1, TXna1, k) }
Taking n — oo in the above inequality, we get

lim R (Ayy, Bx,, Bxpiq,t)
n— oo

v

¢ (R (w,u,u, kt),R (u,u,u, kt),---, R (u,u,u, kt))
=1
Therefore, lim, _, o, R (Ay,, u,u,t) = 1. Hence

lim, , o Ay, = lim, o Sy, = lim, & Bx, =
lim, , 0 Tx, =u.

Let S(X) be complete R — fuzzy metric space, then there
exists x € X suchthat Sx = wu. If Ax =u, then we have

R (Ax, Bx,, Bxp41,t)

> @ {R (Sx,Txy, Txpyq, kt), R (Sx, Bxy, Txpiq, kt),
R (Sx,Txp, Bxpiq,kt), R (Sx, Bxy, Bxyiq, kt),
R (Sx,Bxy, ,Bx,, kt),R (Sx, Txy, Txy,, kt),
R(Sx, Bxp41, BxXpi1, kt), R (Sx, Txp 41, TXpaq, k),
R (Txy, Bxy, Bxpiq, kt), R (Txy, Txp, Bxpyq, kt),
R (Txy, Bx,, Bxy, kt), R (Txy, Bxpy1, Bxniq, kt),
R (Bxy, Txy, Txpiq, kt), R (Bxy, Bxp, Txpyq, kt),

R (an' Txn+1' Txn+1r kt)r R (Txn+1v an+1v an+1v kt)v
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R (Txp 41, Bxp 1, Bxy, kt), R (Bxy, Tx,, Txy, kt),
R (an+1r Txn+1' Txnr kr 4 )' R (an+1' Txn+1' Txn+1r kt) }

Taking n - o on the above

getR (Ax,u,u,t) = 1, hence

inequality, we
Ax = u = Sx. By (4,S) be weakly compatible, we have
ASx = SAx, so

AAx = ASx = SAx = SSx.

As AX c TX, there exist v € X such that Ax = Tv. We
prove that

Tv = Bv. IfTv # Bvthen

R (Ax, Bv, Bv,t)

> @ {R(Sx,Tv,Tv,kt),R (Sx,Bv,Tv, kt),R (Sx,Tv, Bv, kt),
R (Sx, Bv, Bv, kt),R (Sx, Bv ,Bv, kt),R (Sx,Tv, Tv, kt),
R (Sx, Bv, Bv, kt), R (Sx, Tv, Tv, kt), R (Tv, Bv, Bv, kt),
R (Tv,Tv,Bv, kt),R (Tv, Bv, Bv, kt),R (Tv, Bv, Bv, kt),
R (Bv,Tv,Tv, kt),R (Bv,Bv, Tv, kt),R (Bv,Tv, Tv, kt),
R (Tv,Bv,Bv, kt),R (Tv,Bv, Bv, kt),R (Bv, Tv,Tv, kt),
R (Bv,Tv,Tv,kt),R (Bv,Tv,Tv, kt) }

If Bv # u, thenR (4x, Bv,Bv,t) > R (Ax, Bv, Bv, kt)

is a contradiction. ThusTv = Bv = u. By B and T be

weakly compatible, we get TTv = TBv = BTv = BBv, SO

Tu = Bu.Weprove Au = u.

R (Au,u,u,t) = R (Au, Bv, Bv,t)

> o {R(Su,Tv,Tv, kt),R (Su,Bv,Tv, kt),R (Su, Tv, Bv, kt),
R (Su, Bv, Bv, kt), R (Su, Bv, Bv, kt),R (Su, Tv, Tv, kt),
R (Su, Bv,Bv, kt),R (Su,Tv,Tv, kt), R (Tv, Bv,Bv, kt),
R (Tv,Tv,Bv, kt),R (Tv,Bv,Bv, kt),R (Tv, Bv, Bv, kt),
R (Bv,Tv,Tv, kt),R (Bv,Bv, Tv, kt),R (Bv,Tv, Tv, kt),
R (Tv, Bv,Bv, kt),R (Tv, Bv, Bv, kt),R (Bv, Tv, Tv, kt),
R (Bv,Tv,Tv,kt),R (Bv,Tv,Tv, kt)}

If Au # u, then

R (Au,u,u,t) > R (Au,u, u, kt)

is a contradiction.
prove Bu = u.

Thus, Ay =Su = u. Now, we
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R (u,Bu,Bu,t) = R (Au, Bu, Bu,t)

=@ {R (Su, Tu, Tu, kt), R (Su, Bu, Tu, kt), R (Su, Tu, Bu, kt),
R (Su, Bu, Bu, kt), R (Su, Bu, Bu, kt), R (Su, Tu, Tu, kt),
R (Su, Bu, Bu, kt), R (Su, Tu, Tu, kt), R (Tu, Bu, Bu, kt),
R (Tu, Tu, Bu, kt), R (Tu, Bu, Bu, kt), R (Tu, Bu, Bu, kt),
R (Bu,Tu,Tu, kt),R (Bu, Bu, Tu, kt),R (Bu, Tu, Tu, kt),
R (Tu, Bu, Bu, kt),R (Tu, Bu, Bu, kt), R (Bu, Tu, Tu, kt),
R (Bu,Tu,Tu,kt), R (Bu,Tv, Tu, kt)}

Af Bu # u,then

R (u,Bu,Bu,t) > R (u, Bu, Bu, kt)

is a contradiction. Thus = Bu= Su =Tu =u . So
A,B,S and T have a common fixed point wu.

Now to prove uniqueness, if possible v # wu is another
common fixed point of 4, B,S and T. Then

R (v,u,u,t) = R (Av, Bu, Bu,t)

=@ {R(Sv,Tu,Tu,kt),R (Sv, Bu,Tu, kt),R (Sv, Tu, Bu, kt),
R (Sv, Bu, Bu, kt),R (Sv, Bu, Bu, kt), R (Sv, Tu, Tu, kt),
R (Sv, Bu, Bu, kt),R (Sv, Tu, Tu, kt), R (Tu, Bu, Bu, kt),
R (Tu,Tu, Bu, kt),R (Tu, Bu, Bu, kt), R (Tu, Bu, Bu, kt),
R (Bu,Tu, Tu, kt), R (Bu, Bu, Tu, kt), R (Bu, Tu, Tu, kt),
R (Tu, Bu, Bu, kt), R (Tu, Bu, Bu, kt), R (Bu, Tu, Tu, kt),
R (Bu,Tu,Tu,kt),R (Bu,Tv,Tu, kt)}

This implies that R (v,u,u,t) > R (v,u,u, kt).

This is contradiction. Hence u = v.

So A,B,S and T have a unique common fixed point u
4. CONCLUSION

Fuzzy set theory and Fuzzy Fixed Point Theory has numerous
applications in applied sciences and engineering such as
neural network theory, stability theory, mathematical
programming, modeling theory, medical sciences (medical
genetics, nervous system), image processing, control theory,
communications etc. As a result fuzzy fixed point theory has
become an area of interest for specialists in fixed point theory.
In this paper we have given a new definition of R — Fuzzy
metric space and proved a common fixed point theorem for
four self mappings in R — Fuzzy metric spaces satisfying a
class of implicit relations. The result can be extended for more
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number of self mappings satisfying a more complex class of
implicit relations.
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