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1. Introduction

Fuzzy set was defined by Zadeh [11]. Fuzzy metric space was introduced by Kramosil and Michalek [7],
George and Veermani [3] modified the notion and gave a new notion with the help of continuous t-norms of
fuzzy metric spaces. Many researchers have obtained common fixed point theorems for mappings
satisfying different types of commutativity conditions. The concepts of coupled fixed points and mixed

monotone property was recently introduced by Bhaskar and Lakshmikantham [1] they illustrated these
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results by proving the existence and uniqueness of the solution for a periodic boundary value problem.
Later these results were extended and generalized by Sedghi et al. [9], Fang [2] and Xin-Qi Hu [10] etc.
Fixed point theorems, involving four self-maps, began with the assumption that they are commuted. Sessa
[8] weakened the condition of commutativity to that of pairwise weakly commuting. Jungck generalized
the notion of weak commutativity to that of pairwise compatible [4] and then pairwise weakly compatible
maps [5]. Jungck and Rhoades [6] introduced the concept of occasionally weakly compatible maps.

In this paper we introduce some coupled fixed point theorems for occasionally weakly compatible

mappings in fuzzy metric space.

2. Preliminaries

Definition 2.1 A fuzzy set A in X is a function with domain X and values in [0, 1].

Definition 2.2 A binary operation #: [0,1]>[0,1]—[0,1] is a continuous t-norm if * is satisfying
conditions:

Q) # is an commutative and associative;
(i) #* IS continuous;

(iii) a+*1l=a forallae [0,1];

(iv) a* b=c=+ d whenever a =cand b=dand a,b,c,d=[0,1].
Definitions 2.3 A 3-tuple (X, M,«) is said to be a fuzzy metric space if X is an arbitrary set,* is a
continuous t — norm and M is a fuzzy set on X XI:UJC] satisfying the following conditions, for all
xnvze X, 5t =0,

0 Mxy.2)>0;

(ii) Mixy.f)=1ifandonlyif x=y;



OCCASIONALLY WEAKLY COMPATIBLE MAPPINGS

(iii) M(x,v.f) = M(y.x.1);
(iv) Mix.y.t)+ M(y,zs)=M(xzr+5);

()  M{x,v.):(0.0) = (0.1] is continuous.

Then M is called a fuzzy metric on X. Then M(X,y,t) denotes the degree of nearness between x and y
with respect to t.

Example 2.4 Let (X,d) be ametric space. Denote a * b = ab forall a,b<[0,1] andlet M be
fuzzy setson X *x(0,00) defined as follows:

t
Ct+d(x,y)

d
Then (X,Mg,*) is a fuzzy metric space.
Lemma 2.5 Let (X, M,~) be a fuzzy metric space. If there exists g < (0,1) such that M(x, y, qt) > M(x,y
b forall x,y € Xandt>0,thenx=y.
Definition 2.6 An element (x, ¥) € X X X is called a
(i) Coupled fixed point of the mapping f: X x X — X if
fy)=x frx)=y.
(i) Coupled coincidence point of the mapping f: X x X = X and g: X = X if
fle,y) = glx), flyx) =g0) .

(iif) Common Coupled coincidence point of the mapping f: X ®x X — X and g: X = X if

x=floy)=g&), y=Fflx)=g0).
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Definition 2.7 An element x€ X is called a common coupled fixed point of the
mappings f:X x X = X and g: X = X if

x = flxx) = glx).
Definition 2.8 Let 4,B:X x X — X and S, T:X — X be four mappings. Then, the pair of maps (B, 5)
and (4,T) are said to have Common Coupled coincidence point if there exist @, b in X such that
Bla,b) = 5{a) =T(a) = A{a, b) and B(b,a) = 5(b) = T(b) = A(b,a).
Definition 2.9 The mappings f:X*x X =X and g: X — X of a set X are occasionally weakly
compatible (owc) iff there is a point (x, ¥) € X »X which is a coincidence point of f and g at which f and
g commute i.e. (f,g) are occasionally weakly compatible maps iff f(x,v) = g(x), f(y.x) = g(y)
implies gf(x,3) = flgx,gv), gfy,x) = flgy,gx)  for (x,y) € X x X.
Example 2.10 Let (X, F,) be a fuzzy metric space, where X = [0,1] with a * b = min{a, b} and

t
—_—, ift= 0;
M@mﬂ=t+m—ﬂ '
, ift=10.

Let EXx X=X & g:X—= X be defined by

2x+y
flxy) = 5
: if0=x=1;
=13
g(x) E ifx = 1.

Here, (0,0) and (1,1) are two coincidence points of f and g. That is
£(0,0) = 0 = g(0), f(1,1) = 1 = g(1) but gf(0,0) = 0 = f(g0,g0), gf(1,1) = f(gl,gl).
Thus f and g are owc but not weakly compatible.

Example 2.11 Let (X,F,#) be a fuzzy metric space, where X = [0,4] with a * b = min{a, b} and
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t
—_—, ift= 0;
Mmmﬂ=h+m—m '
, ift=10.

Let EXx X =X & g:X—= X be defined by

X+ ¥y

f(xjy}=T
! if0=x=1
5 L =X H
X

glx) = 5 if x=1;
3 ifl<x=2;
x—1, ifx = 2.

Here, (1,0), (0,1), (2,4) and (4,2) are coincidence points of f and g. That is

£(1,0) = % — o(1),£(0,1) = % — 2(0) and £(2,4) = 3 = g(2),£(42) = 3 = g(4) but

gf(1,0) = - = f(g1,g0), gf(0,1) = - = f(g0, g1), af(2,4) = f(g2,g4), gf(4,2) = f(g4,g2).

1 1

Thus f and g are owc but not weakly compatible.

3. Main results
Theorem: 3.1 Let (X,M,*) be a fuzzy metric space with t=t=¢t for all t€[0,1]. Let
AB:XxX =X and 5, T:X — X be four self-mappings satisfying the following conditions:

(i) M(A(x,y), Blu,v),qt) = min{M(Sx, Tu,t), M(A(x,y),5x, t), M(B(u,v), Tu,t)}
forall x,v,u,v €X

(i) ¥v= Blxy)
Moreover if the pairs (4,5) and (B, T) are owc, then there exists a unique point x in X such that
A(x,x)=T(x) =B(x,x) =5(x) = x.

Proof: Since the pairs (A,S) and (B,T) are owc so there are points @, b, a’b" in X such that
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Ala, b) = Sa, A(b,a) =5b and
B(a',b')=Ta', B(b',a')=TH
We claim that Sa = Ta'. If not, by inequality (i} we get
M(A(a,b),B(a',b"),qt) = minfM(Sa,Ta',t), M(A{q, b),5a,t), M(B(a',b"),Ta’,t)}
or M{Sa, Ta, qt} = min{M(5q,Ta',t),M(Sa, Sa, t),M(Ta',Ta',t)}
=miniM(5a,Ta',t),1,1}
=M(5a, Ta',t)
= Sa="Ta'
Therefore Afa, b) =Ta' =Sa=B(a',b')
Similarly A(b,a) = Tbh' = 5b=B(b',a")
Thus the pairs (4,5) and (B, T) have common coincidence points.
Let A(la,b) =Ta'=Sa=Bla"b')=x
and A(b,a) =Tb'=Sb=B(b',a' )=y
Since (4,5) and (E,T) are owc
So S5x =5A4(ab) =A(S5a,5b) = Al(x,y)
and Sy = S5A(b,a) = A(5b,5a) = A(y,x)
Also Tx =TB(a',b') = B(Ta',Th') = B(x, v)
and Ty =TE(b",a")=EB(Tb",Ta") = B(y,x)
Next we show that x =, for this
putting x =a ,y=b ,u=b"  v=a' in(i),

M(x,v.qt) = M(A(a.b).B(}'.a" ). qt) = min{M(Sa.Th'.t). M(A(a. b).5a.£). M(B(b.a" ).TH', t)}
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= min{M(5a,T¥, t),M(Sa, Sa,t),M(Ts . T5 ,t)}
= M(Sa, Tb',t)
= M(x,yt)
=x =y
Now we prove that Sx = Tx

M(Sx,Tx, qt) = M(5x, Ty, qt) = M(A(x,v),B(y,x),qt)
= min{M(5x, Ty, t), M(A(x,v),5x, ), M(B(y,x),Ty, t)}

= min{M{(Sx, Tx, t), M(5x, 5x,t), M(Ty, Ty, t)}
= min{M(Sx, Tx,t), 1,1}
= M(5x,Tx, t)
= S5x=Tx
Also by condition (ii) we have,
¥ =B(x,x)
Thus A(x,x) =T(x) = B(x,x) =5(x) = x.
Example 3.1.1 Let X = [0,1] with the metric d defined by d(x,¥) = |x —¥| and for each t £ [0,1],

define

— ., ift=0;
M vt) =it + [x—v| '

0, ift=10

for all x, v € X. Clearly (X,F,*) be a fuzzy metric space, with @ = b = min{a, b}, Let

5,T:X =X and A,B:X x X = X defined by
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Alx,y) =22
(= if0=x<1;
S =12, ifx > 1,
Blx,yl=y
X, if0=x=<1;
Tﬂg_{a ifx = 1.

Clearly all the conditions of the above theorem are satisfied. Also
54(0,0) = A(50,50) and BT(0,0) = B(T0,T0)
So, (A, S) and (B, T) are owc maps and (0,0) is the common coupled fixed point of A, B, Sand T.

Theorem: 3.2 Let (X,M,*) be a fuzzy metric space with t=t=1¢ for all t€[0,1]. Let
AB:Xx X —X and 5, T:X — X be four self-mappings satisfying the following conditions:

(i) M(A(x,y),Bu,v),qt) =

min{M (Sx,Tu,t), M(A(x,v),5x, ), M{A(x,y), Tw, t), M{(Sx, B(w,v),t), M(B(u,v),Tu,t)}

forall x,v,u,v €X

(i) ¥ = Blxy)
Moreover if the pairs (4,5) and (B, T) are owc, then there exists a unique point x in X such that
A(x,x)=T(x)=B(x,x) = 5(x) = x.
Theorem: 3.3 Let (X,M, *) be a fuzzy metric space with t*t=1t for all t€[0,1]. Let
AB:Xx X —X and 5, T:X — X be four self-mappings satisfying the following conditions:

(i) MA(x,y),Blu,v),qt) = M(Sx,Tu,t) forall x,v,u,v €X

(i) ¥y = Blxy)
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Moreover if the pairs (4,5) and (B, T) are owc, then there exists a unique point x in X such that
A(x,x)=T(x)=B(x,x) = 5(x) = x.
Theorem: 3.4 Let (X,M,*) be a fuzzy metric space with t=t=1¢ for all t€[0,1]. Let

AB:XxX —X and 5, T:X = X be four self-mappings satisfying the following conditions:

(i) M(Alx,y),B(u,v),qt) = ;{M(Sx, Tu,t) + M(A(x, v), Tu,t), M(5x, B(u,v), t)}

forall x,v,u,v €X
(i) ¥ = Blxy)
Moreover if the pairs (4,5) and (B, T) are owc, then there exists a unique point x in X such that
A(x,x)=T(x)=B(x,x) = 5(x) = x.
Proof: Since the pairs (A,S) and (B, T) are owc so there are points a, b, a’,b" in X such that
Ala, b) = S5a, A(b,a) =5b and
B(a',b')=Ta', B(b',a')=TH

We claim that Sa = Ta'. If not, by inequality (i} we get

M(A(a,b),B(a’,b"),qt) = ;{M(Sa, Ta',t) + M(A(a, b),Ta',t) + M(Sa,B(a’,b"),t)}

or M(Sa,Ta,qt) = 2{M(Sa,Ta',t) + M(Sa,Ta',t) + M(Sa, Ta',1)}

=M(5a,Ta',t)
= Sa="Ta
Therefore Ala,b) =Ta'=Sa=EB(a',b')

Similarly A{b,a) =Tb"=5b=EB(b",a")
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Thus the pairs (4,5) and (B, T) have common coincidence points.
Let A(a,b) =Ta'=Sa=Bla"b')=x

and A(b,a) =Tb'=Sb=B(b',a' )=y

Since (4,5) and (E,T) are owc

So S5x =5A4(ab) =A(Sa,5b) = Al(x,y)

and Sy = S5A(b,a) = A(5b,5a) = A(y,x)

Also Tx =TB(a',b')= B(Ta',Th') = B(x, v)

and Ty =TE(b",a")=EB(Tb",Ta") = B(y,x)

Next we show that x = v, for this

putting x =a ,y=b ,u=5b"  v=a' in(ii),

M(x,y.qt) = M(A(a.b).B(b',a ). qt) = ;{M{sa, Th.t) + M(A(a b).Tb.t) + M(5a.B(b.a ).t)}

IM(Sa, b, t) + M(Sa,Tb,t) + M(5a,Th',t)}

il =

= M(5a,Tb, t)
= M(x,yt)
=x =y

Now we prove that 5x = Tx
M(Sx,Tx, qt) = M(5x,Ty,qt) = M(A(x,v),B(y,x),qt)

1
= 3 IM(Sx,Ty,t) + M(A(x,v), Ty, t) + M(5x,B(y, x), t)}
1
=3 IM(Sx,Ty,t) + M(Sx, Ty, t) + M(Sx, Ty, t)}

= M(5x,Tx, t)
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= S5x=Tx

Also by condition (ii) we have,

¥ =B(x,x)

Thus A(x,x) =T(x) = B(x,x) =5(x) = x.

Theorem: 3.5 Let (X,M,*) be a fuzzy metric space with t=t=¢t for all t€[0,1]. Let

AB:XxX =X and 5, T:X — X be four self-mappings satisfying the following conditions:

M(A(x, ), Blu,v),qt) = aM(A(x,y), Tu,t) + bBM(Sx, B(u,v),t) +

[ IM(SxTwt) L'|
C — —
(i) M{AGey ) Set) +MUB(ua) Tu )+

where (a +b+c) = 1forall x,y,u,v €X
(i) ¥ = Blxy)
Moreover if the pairs (4,5) and (B, T) are owc, then there exists a unique point x in X such that
A(x,x)=T(x)=B(x,x) = 5(x) = x.
Proof: Since the pairs (A,S) and (B, T) are owc so there are points a, b, a’,b" in X such that
Ala, b) = Sa, A(b,a) =5b and
B(a',b')=Ta', B(b',a')=TH

We claim that Sa = Ta'. If not, by inequality (i) we get

M(A(a,b),B(a',b"),qt) = aM(A(a, b),Ta',t) + bM(Sa,B(a',b'),t) +
[ 3M(5aTa’t) L‘|

Cl—— —
MlA(ab) S+ M(Bla" b ) Ta" .o+

aM(5aTa't) ]_-|

! r '
or M{Sa, Ta,qt} = aM(Sa, Ta",t) + bM(Sa,Ta',t) + ¢ D eMTer e IE
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( r
= aM(Sa, Ta',t) + bM(Sa, Ta',t) +¢ [M]

=(a+b+c)M(S5a,Ta',t) where (a+b+c) =1
= Sa="Ta
Therefore Afa, b) =Ta' = Sa=B(a',b')
Similarly A(b,a) = Tbh' = 5b=B(b',a")
Thus the pairs (4,5) and (B, T) have common coincidence points.
Let A(a,b) =Ta'=Sa=Bla"b')=x
and A(b,a) =Tb'=Sb=B(b',a' )=y
Since (4,5) and (B, T) are owc
So S5x =5A4(ab) =A(S5a,5b) = Al(x,vy)
and Sy =5A(b,a) = A(5b,5a) = A(y, x)
Also Tx =TB(a',b')= B(Ta',Th') = B(x, v)
and Ty =TE(b",a")=EB(Tb",Ta")= B(y,x)
Next we show that x = v, for this

putting x=a ,y=5b ,u=>5b"  v=a' in (i),

Mx,y.qt) = M(A(a,b), B(b'.a" ). qt)
= aM{Ala,b),TH,t) + BM(Sa, B(¥,a’),t)
3M(Sa, Ty, t) ]

TG D Sa D+ MBG .a). T O+ 1

aM(5aTs £) ]

= aM(Sa,Tv,t) + bM(Sa,Th ,t) + ¢ AT o
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= aM(Sa,Tb',t) + bM(5a,Th',t) + ¢ M]

=(a+b+c)M(5a,Th,t)
=(a+b+c)M(x,y,t), where (a+b+c) =1
=x=y

Now we prove that Sx = Tx

M(Sx,Tx, qt) = M(5x,Ty,qt) = M(A(x,v),B(y,x),qt)
= aM(A(x,y), Ty, t) + bM(Sx,B(y,x), t)
e 3M(5x,Ty,t)
M(A(x,v),5x,t) + M(B(y, x), Ty,t) +1

= aM(Sx, Ty, t) + BM(5x, Ty, t) + | 3M(5x,Ty,t)
= ALY R N T (5%, 5%, 6) + M(Ty, Ty, ©) + 1

[3M(Sx,Ty,t
= aM(Sx, Ty, t) + BM(5x, Ty, t) + ¢ %
=(a +b+c)M(5x, Tx,1), where (a+b+¢) =1

= 5x=Tx
Also by condition (ii) we have,

¥ =B(x,x)
Thus A(x,x) =T(x) = B(x,x) =5(x) = x.

Theorem: 3.6 Let (X,M, *) be a fuzzy metric space with t*t=t¢

13

for all t[0,1]. Let

AB:XxX =X and 5, T:X — X be four self-mappings satisfying the following conditions:

(i) M(A(xy), Blu,v),qt) = aM(5x, Tu,t) + SM(Tu,Alx, y), t) + yM(B{u,v),5x, t)

where (a + B+ y) =1, forall x, vu,v €X

(i) y=Bxy)
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Moreover if the pairs (4,5) and (B, T) are owc, then there exists a unique point x in X such that
A(x,x)=T(x)=B(x,x) = 5(x) = x.
Proof: Since the pairs (A,S) and (B,T) are owc so there are points @, b, a’b" in X such that
Ala, b) = Sa, A(b,a) = 5b and
B(a',b')=Ta', B(b',a')=TH
We claim that Sa = Ta'. If not, by inequality (i) we get
M(A(a,b),B(a',b"),qt) = aM(Sa, Ta',t) + FM(Ta',Ala, b),t) + yM{B(a',b"),5qa,t)
or M{Sa, Ta, qr} = aM(5a,Ta',t) + fM(Ta',Sa,t) + yM(Ta',5a,t)
=(a+pf +y)M(Sa,Ta',t), where ([a+5+y) =1
= Sa="Ta'
Therefore Afa, b) =Ta' = Sa=B(a',b')
Similarly A(b,a) = Tbh' = 5b=B(b',a")
Thus the pairs (4,5) and (B, T) have common coincidence points.
Let A(la,b) =Ta'=Sa=Bla"b')=x
and A(b,a) =Tb'=Sb=B(b',a' )=y
Since (4,5) and (E,T) are owc
So S5x =5A4(ab) =A(S5a,5b) = Al(x,y)
and Sy = S5A(b,a) = A(5b,5a) = A(y,x)
Also Tx =TB(a',b')= B(Ta',Th') = B(x, v)
and Ty =TEB(b',a’')=EB(Tb',Ta") = B(y,x)

Next we show that x = v, for this
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putting x=a ,y=b ,u=5" v=a' in(ii),
Mx.y.qt) = M{A(a.b). B(V.a' ). qt) = aM(5a, TV ,t) + BM(TH ,Ala, b), t) + yM(B(¥',a'), 5a, t)
= aM(5a,Tb,t) + BM(TH,5a,t) + yM(Tb , 5a,t)
= (@ +B+yIM(5a,Ts,t)
=(a+ B+ y)M(x,y,t), where (@ +f+y) =1
= x =y
Now we prove that Sx = Tx
M(Sx,Tx, qt) = M(5x,Ty,qt) = M(A(x,v),B(y,x),qt) =
aM{(Sx, Ty, t) + SM(Ty, A(x,v),t) + yM(B(y, x), 5x, t)
= aM(S5x, Ty,t) + BM(Ty,Sx,t) + yM(Ty,5x,t)
={a+F+y)M(5x,Tx, t), where (e +8+7y) =1
= S5x=Tx

Also by condition (ii) we have,

¥ =B(x,x)

Thus A(x,x) =T(x) = B(x,x) =5(x) = x.

Theorem: 3.7 Let (X,M, *) be a fuzzy metric space with t=t=¢t for all t€[0,1].

AB:XxX =X and 5, T:X — X be four self-mappings satisfying the following conditions:

M(A(x,v), B(u,v),qt) = amin[M(Sx, Ty, t), M(Sx, Alx, v), )] +
G B min[M (B (u, v), Tv,t), M(A(x,y), Tw, t)] + yM{B{u,v), 5x,t)

where (@ + §+ y) = 1,forall x,y,u,v €X

(i) y=Bxy)

15

Let
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Moreover if the pairs (4,5) and (B, T) are owc, then there exists a unique point x in X such that
Alx,x)=T(x)=B(x,x)=5(x) =x
Theorem: 3.8 Let (X,M,*) be a fuzzy metric space with t=t=1¢ for all t€[0,1]. Let
AB:Xx X —X and 5, T:X — X be four self-mappings satisfying the following conditions:

(i) M(AGxy), B(u,v),qt) =

Y{M(Sx,Tu,t), M(S5x, A(x,y), t), M(B(u,v), Tu,t), M(A(x, v), Tu, t), M(5x, B(u,v), t)}

where ¥:[0,1]® = [0,1] and ¥(t,1,1,¢,t) = t, forall x, v, u,v €X

(i) ¥y = Blxy)
Moreover if the pairs (4,5) and (B, T) are owc, then there exists a unique point x in X such that
A(x,x)=T(x)=B(x,x) = 5(x) = x.
Proof: Since the pairs (A,S) and (B, T) are owc so there are points a, b, a’,b" in X such that
Ala, b) = S5a, A(b,a) =5b and
B(a',b')=Ta', B(b',a')=TH
We claim that Sa = Ta'. If not, by inequality (i} we get

M(A(a,b),B(a',b"),qt) =
Y{M(Sa,Ta',t),M(Sa, Ala,b),t), M(B(a',b"),Ta’,t), M(A(a,b), Ta',t), M(Sa, B(a',b"),t) }

or M(5a,Ta,qt) = Y{M(Sa,Ta',t), M(Sa, Sa,t), M(Ta',Ta',t), MSa,Ta',t), M(Sa, Ta',t)}
= M(Sa, Ta',t)

= Sa="Ta

Therefore Afa, b) =Ta' = Sa=B(a',b')

Similarly A{b,a) =Tb"=5b=EB(b",a")
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Thus the pairs (4,5) and (B, T) have common coincidence points.
Let A(a,b) =Ta'=Sa=Bla"b')=x

and A(b,a) =Tb'=Sb=B(b',a' )=y

Since (4,5) and (E,T) are owc

So S5x =5A4(ab) =A(Sa,5b) = Al(x,y)

and Sy = S5A(b,a) = A(5b,5a) = A(y,x)

Also Tx =TB(a',b')= B(Ta',Th') = B(x, v)

and Ty =TE(b",a")=EB(Tb",Ta") = B(y,x)

Next we show that x = v, for this

putting x=a ,y=b u=5" v=a' in(ii),

Mx,y qt) = M{A(a,b), B(b',a" ), qt) =

Y {M(Sa,Tb t), M(Sa,Ala,b), £),M (B (b,a'),Tb t),M(A(a, b),Tb ), M(Sa,B (b, ) 1)}

= P{M(Sa,Th',t), M(Sa, Sa,t), M(Th',Th',t),M(5a, Th',t), M(Sa,Th',t)}
= M(Sa,Tb,t)

= M(x,y,t)

=x=y

Now we prove that Sx = Tx

M(Sx,Tx, qt) = M(5x, Ty, qt) = M(A(x,v),B(y,x),qt)

= PIM(Sx, Ty, t), M(5x, Alx, v), t), M(B(y,x), Ty, t), M(A(x,y), Ty, t), M(Sx, B(y,x),t)}

= P{M(Sx, Ty, t),M(5x,5x,t), M(Tv, Ty, t),M(5x, Ty, t),M(5x, Ty, t)}
= M(S5x,Tx, t)

=S5y =Tx

17
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Also by condition (ii) we have,

¥ =B(x,x)
Thus A(x,x) =T(x) = B(x,x) =5(x) = x.
Theorem: 3.9 Let (X,M,*) be a fuzzy metric space with t=t=¢t for all t€[0,1]. Let
AB:XxX =X and 5, T:X — X be four self-mappings satisfying the following conditions:
() MA(x,y),BGw,v),qt) = P{M(Sx,Tu,t), M(A(x,¥), Tu,t), M(Sx,B(u,v), t)}
where ¥: [0,1]* = [0,1] and ¥(t,t, &) = ¢, forall x,y,u,v €EX
(i) ¥= Blxy)
Moreover if the pairs (4,5) and (B, T) are owc, then there exists a unique point x in X such that
A(x,x)=T(x) =B(x,x) =5(x) = x.
Theorem: 3.10 Let (X,M, *) be a fuzzy metric space with t=t=t for all t€[0,1]. Let
AB:XxX =X and 5, T:X — X be four self-mappings satisfying the following conditions:
(i) M(A(xy),B(u,v),qt) =
ymax{M(5x,Tu,t), M(Sx, A(x,v),t), M(B(u,v), Tu,t), M(A(x,y), Tu,t), M(Sx, B(u,v),t)}
where ¥: [0,1] = [0,1] and w(t) = ¢, forall x, ¥, u,v €X
(i) ¥= Blx,y)
(iii) Moreover if the pairs (4,5) and (B,T) are owc, then there exists a unique point x in

X such that A(x,x) =T(x) =B(x,x) = 5(x) = x.
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