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1. Introduction: After introduction of fuzzy sets
by Zadeh [17], many researchers have defined
fuzzy metric space in different ways and used in
various field. Sessa [12] introduced a
generalization of commutativity so called weak
commutativity.Jungck [5] introduced more
generalized commutativity which is called
compatibility in metric space and proved common
fixed point theorems.

In fuzzy metric space Vasuki [15] gives
the concept of R weakly commuting maps.
Concept of compatible mappings was introduced
by Singh and Chauhan [9]. Singh and Jain [10]
introduced the concept of a pair of semi
compatible self maps in a fuzzy metric space to
establish a fixed point theorem for four self
mappings, which is extension of Vasuki [15] and
also alternate result of Grabiec [3] and Vasuki
[14].

Gahler [2] introduced the concept of 2-metric
space, whose abstract properties were suggested
by the area function in Euclidean space. Wenzi
[16] initiated the concept of probabilistic 2-metric
spaces. Recently Sharma [13], Singh and Jain
[11] proved certain common fixed point theorems
in fuzzy metric spaces, fuzzy 2-metric spaces and
fuzzy 3-metric spaces.

In this paper we prove three fixed point
theorems for three self maps which generalize the
results of [11, 13] in fuzzy metric spaces, and
fuzzy 3-metric spaces respectively by using the
concept of semi-compatibility and weak-
compatibility.

2. Preliminaries:

Page | 6848

ISSN:0971-1260

Vol-22-1ssue-10-November-2019

Definition 2.1: A binary operation »: [0, 1] x [0,
1] — [0, 1] is called a continuous t-norm if ([0, 1],
=) IS an abelian topological monoid with unit 1
such that a~b = c«d whenever a < c and b < d for
alla, b, cand d € [0, 1]. Examples of t-norm are a
b =abandax«b=min {a, b}.

Definition 2.2(Kramosil and Michalek [6]): A
triplet (X, M, ») is a fuzzy metric space if X is an
arbitrary set, = is continuous t-norm and M is a
fuzzy set on X x X x [0,00) — [0, 1] satisfying the
following conditions:

Forallx,y,z e Xands, t>0:
(FM-1)M(x,y,0)=0;
FM-2)M(x,y,t)=1,forallt>0iff x=y;
FM-3)M (X, y,t) =M (y, x, t);

FM-4)MX Y, t)«M(y,z,9)=M(X,z,t+59);
(FM -5 M (X, v,): [0, © ) — [0, 1] is left
continuous.

In this paper (X, M, *) is considered to be the
fuzzy metric space with condition (FM - 6) Lim t
— oo M(X,y,t)=1.

Note that M (X, y, t) can be thought of as the
degree of nearness between x and y with respect
to t. We identify x =y with M (x,y, t) = 1 for all t
> 0. The following example shows that every
metric space induces a fuzzy metric space.
Example2. 3: Let (X, d) be a metric space. Define
a*b =min {a, b}
and forallx,y e X, M (x,y, t) =t/ (t + d(X, y))
forallt>0and M (x,y, 0) = 0. Then (X, M, *) is
a fuzzy metric space. It is called the fuzzy metric
space induced by the metric d.

Lemma 2.4 (Grabiec [3]): Forall x,y € X, M (X,

y,.) isa non - decreasing function.

Definition2.5 (Grabiec [3]): Let (X, M, ») be a

fuzzy metric space. A sequence {xn} in X is said
Copyright © 2019Authors
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to convergent to a point X € X if Limn—oo M (Xp,
x,t)=1forallt>0.

The sequence {x,} is said to be a Cauchy
sequence in X, if Lim n—o M (Xp, Xn+p , t) = 1 for
allt>0andp>0.

The space is said to be complete if every
Cauchy sequence in it converges to a point of it.
Remark 2.6: Since » is continuous, it follows
from (FM - 4) that the limit of a sequence in a
fuzzy metric space is unique, if it exists.
Definition 2.7: A function M is continuous in
fuzzy metric space iff whenever {x,} — x and
{yn} — y then Limn— oo M(Xp, Yn ,t) = M(X, y, t)
foreacht> 0.
Definition 2.8: A binary operation »: [0, 1] x [0,
1] x [0, 1] — [O, 1] is called a continuous t-norm
if ([0, 1], *) is an abelian topological monoid with
unit 1suchthata*b*c=d* e * f whenever a <
d,b<eandc<=f, foralla,b,c, d, eand
Definition 2.13 9(Sharma [13]): The 3-tuple (X,
M, ») is called a fuzzy 3-metric space if X is an
arbitrary set, « is a continuous t-norm and M is a
fuzzy set in
X*x [0, o ) satisfying the following conditions,
forallx,y,z,u,w e Xandt,tl,t2,t3, t4>0:
(FM"- 1) M(x, Yy, z,w, 0) = 0;
(FM"- 2) M(x, vy, z, w, t) = 1, for all t > O, iff
atleast two of the four points are

equal
(FM"- 3) M(X, Yy, z,w, ) =M (y, X, Z,w, t) = M
(W, z, X, y, t) = ...(symmetry)
(FM"-4) M(X, vy, z, t1+t2+t3+t4) = M (X, Y, z, u,
t1)« M (X, Y, u, w, t2)

«~ M (X, u, z, w,

t3)*M (u, y, z, w, t4);
(FM"- 5) M(x, vy, z, w,.): [0, ©) — [0, 1] is left

continuous.
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Definition 2.10: Let (X, M, ») be a fuzzy 3-
metric space. A sequence { X, } in X is said to
convergent to a point x € X if
Limn— o M (X,, X, a, b, t) =1 foralla, b € X
and forallt> 0.

The sequence { X, } is said to be a Cauchy
sequence in X, if Lim n— o
M (Xn, Xn+p, &, b, t) =1 foralla,b e X, t>0andp
> 0.

The space is said to be complete if
every Cauchy sequence in it converges to a point
of it.

Definition 2.11: A function M is continuous in
fuzzy 3-metric space iff whenever { x, } — x and
{yn } — y then Lim n— o M(Xn, Yo, a, b, t) =
M(x, Y, a, b, t) foralla,b € X and foreach t > 0.
Lemma2.12: (Mishra [7]): Let (X, M,*) be a
fuzzy metric space. If there exists a number k €
(0, 1) such that forall x,y € Xand t >0,
M (x,y, kt) >M (X, y, t) then x = y.

Lemma 2.4, 2.6 and remark 2.12 hold fuzzy
3-metric also.
3. Compatible Mappings in Fuzzy Metric
Space:
Definition 3.1 (Mishra [7]): Let A and B be
mappings from a fuzzy metric space, (X, M, «)
into itself. The mappings are said to be compatible
if
Limn—o M(AB X,, BA xp, t) = 1 for all t > 0,
whenever, { X, } is a sequence in X such that
Limn—o AXp = Limn—o Bx, = xe X.
Definition 3.2: Let A and B be mappings from a
fuzzy metric space (X, M, *) into itself. The
mappings are said to b e weak-compatible if they
commute at their coincidence points i.e. AX = Bx
implies ABx = BAX.
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Definition 3.3 ([12]): Let A and B be mappings
from a fuzzy metric space, (X, M, *) into itself.
The mappings are said to be semi- compatible if
Limn—o M(ABX,, Bx, t) =1 for all t > 0, When-
ever, { X, } is a sequence in X such that,
Limn—o AXp = Limn—oo Bx,=x € X..
4. Compatible Mappings in Fuzzy 3 Metric
Space:
Definition 4.1: Let A and B be mappings from a
fuzzy 3-metric space, (X, M, «) into itself. The
mappings are said to be compatible if
M(AB x,, BA Xy, a, b, t) =1 for all t > 0 and for
all a, b € X. Whenever, { x, } is a sequence in X
such that
Limn— o« AX,=Limn— o Bx,=x € X
Definition 4.2: Let A and B be mappings from a
fuzzy 3-metric space, (X, M, «) into itself. The
mappings are said to b e semi-compatible if
Limn— o M(ABXx,, Bx, a, b,t)=1forallt>0
and for all ab € X . Whenever, { x, } Is a
sequence in X such that,
Limn— oo AX, = Limn—oo Bx, =X € X.
Remark 4.3: Let (A, B) be a pair of self
mappings of a fuzzy metric space (X, M, ). Then
(A, B) is commuting implies (A, B) is compatible.
Also (A, B) is compatible implies (A, B) is weak-
compatible but the converse is not true.
Remark 4.4 [10]: A pair of self maps is given
which is commuting hence compatible, weak-
compatible but it is not semi-compatible.
Remark 4.5 [10]: Let A and B be self maps on a
fuzzy metric space (X, M, *). If B is continuous
then (A, B) is semi-compatible if (A, B) is
compatible.

It is easy to verify that the above remark is
true for fuzzy 3-metric spaces also.
5. Main Results
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Theorem 5.1: Let A, S and T is self mappings of
a complete FM- space (X, M, ») satisfying:
(1) A(X) < S(X) n T(X),
(2) A or S is continious,
(3) Pair {A, S} is semi compatible and {A, T} is
weak compatible,
(4) there exists k € (0, 1) such that for all x,y € X
andt>0

M(AX,Ay,t) >
Min{M(Sx, Ty,t), M(Sx,Ax,t),M(Sx,Ay,t),M(Ty,A
yH},
(5) Limn—owo M (x,y,t)=1, forallx,y € X and
t>0.
Then A, S and T have unique common fixed point
in X.
Proof. Let x € X be any arbitrary point. Since
A(X) < S(X) then there exists a point x1 € X
such that Axp = Sxi. Also since A(X) < T(X),
there exists another point x, € X such that Ax; =
Txz Inductively construct sequences {yn} and {x,}
in X such that yop+1= Sx2 n+1= AXz, and Yons=
TXon+2= AXon+1, for n=0,1,2,...
Now put X=Xon+1 and y=xonin (4), we get
M (AX2n+1,AX2n Kt) > Min
{M(Sx2n+1, TX2n1),M(SX2n+1 AX2n+1 1), M(SX2n+1 AX2
nt),

M (TX2n AX2n,t)}
> Min {M(y2n+1, Yon, t), M(Y2n+1,
Yon+2,1), M(Y2n+1, Yon+1, 1),
M(y2n, Yon+1, 1)}

M (Yan+2, Yon+t, Kt) > M(Y2n+1, Yon t)
Similarly,
M (Y2n+3, Yone2, Kt) > M(Y2n+2, Yons, t)
Thus we have
M(yn+1,yn+2,kt) > M(yn, Y+, t) for
n=12.3,...
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Hence
forn=1,2,3,...
NOW M(yn,yn+j_,t)2 M(yn-l,yn,t/k) 2 M(yn_z,yn_

M(Yn+1Yne2 Kt) > M(yn, Yn+1, t/K)

1,t/k?)> e 2 M(yoyit/k™M — 1
asm — o
Hence Lim n—>ow  M(Yn,Yns1,t) =1,

for all t >0.

Now for any positive integer p

MYnYnept) = MYnYnes,t/p) * M(Yne1,Yne2,t/p)*
KM (Ynep-1s Yoep, /D)

Therefore

M(YnYnsp,) =21*1* .. *1=1
Hence by definition (4) {y.} is a Cauchy

sequence and by the completeness of X, {yn}

converges to a point z € X and so its

subsequences {Axzn}, {Sxan} and {Txzn} also

converges to z.

Case I: A'is continuous

In this case AAXn— Az, ASxon — Az

and semi-compatibility of the pair (A, S) gives,

Limn — oo ASx=Sz.

As limit of a sequence in fuzzy metric space is

unique, we have

Limn — o

Az =Sz
Step I: Putting X = z, y = X2 in (4), we get
M(AZz,AX2n+1,kt) > Min{

M(Sz, Tx2n,t),M(Sz,Az,t),M(Sz,AX2n+1, t), M(TX2n,
AXons1, )}

Taking Lim n—co , we get

M (Az, z, kt) > Min {M(Sz, z, t), M(Sz, Az, 1),
M(Sz, z, 1), M(z, z, t)} =M (Az,z,t), forallt>
0.

By lemma 2.12, Az=z. ThusAz=Sz=1z.

Step 2: As A(X) < T (X), there exists u € X such
thatz = Az = Tu.

Putting X = X2n+1, Y = U In (4), we get
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M(AXzn+1,  Au, kt) > MIin{M(Sx2n+1,Tu,
t),M(SXan+1, AXop, 1),
M(Sx2n+1,AU,

t),M(Tu,Au,t)}
Taking Lim n—oo , we get
M (z, Au, kt) > Min {M(z,Tu, t), M(z, z, t), M(z,
Au, t), M(Tu, Au, t)}

= M(Au, z, t), forall t > 0.
By lemma2.12, we get, z = Bu = Tu and the weak
compatibility of (A, T) gives

TAu=ATuie Tz=Az.

Az=Sz=Tz=12

Hence z is a common fixed point of A, S and T.

Case I1: S is continuous

In this case SAXon— Sz, SSXon— Sz

And semi-compatibility of the pair (A, S) gives
Lim n — oo ASxy, =Sz

Step3: Putting X = SXon+1, Y = Xon in (4), we get
M(ASXon+1 AXon,  kt) > MIn{M(SSXzn+1, TX2n,
t),M(SSX2n+1, ASX2n+1, t),

M(SSx2n+1, AXap,
t),M(Tx2n, AXon, 1)},
Taking Lim n— oo, we get
M (Sz, z, kt) > Min{M(z, z, t),M(z, Sz, t),M(Sz, z,
t), M(z, z, t)}

> M(Sz, z, t), forall t> 0.

By lemma 2.12, we get, Sz =z

Step 4: Putting X=z, y = X2 in (4), we get

M(Az,AXxzn,kt) = MIin{M(Sz,Txzn, t),M(Sz, Az,

t),M(Sz ,AX2ap, t), M(TX2n, AXan, 1)},

Taking Lim n—oo, we get

M (Az, z, kt ) = Min{M(z, z, t), M(z, z, t), M(z, z,

t), M(z, z, )}
=M(Az,z,t) forallt>0.
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By lemma 2.12, we get, Az = z.. Therefore, Az =
Sz =z . Now, apply step 2 and 3 of case 1 to get
Tz=Az=1z

Thus,z=Az=Sz=Tz.

l.e. z is a common fixed point of A, S and T in
this case also.

Uniqueness: Let u be another common fixed
pointof A, Sand T.

Thenu=Au=Su=Tu.
Puttingx =z and y = u in (4) we get,
M(Az,Au,kt) = Min{
M(Sz,Tu,t),M(Sz,Au,t),M(Sz,Au,t), M(Tz,Au,t)}
i.e. M (z,ukt) = M (z,u,t) Which yields z = u and
therefore z is the unique common fixed point of
the three self maps A, S and T.

Example 1: Let (X, d) be the metric space with X
=10, 2] and
d(x, y) = |x - y|. Let (X, M, *) be the induced
fuzzy metric space, with
a=b=Min{a, b} and M(x,y,t) =t/ t+ |x -y|
A, Sand T as follows
A(X) =2,
Sx={0ifx €[0,2), 2ifx e[2, ),
Tx= {1lifx €[0,2), 2ifx e[2, x).
Now we see that A(X)={2} , S(X)={0,2}
, T(X)={1,2} and so
A(X) c S(X)n T(X).
Also If xn = 2-1/2n then, we have
Lim n—o M(ASX,, Sx,t) = M(2, 2,t) =1
And Lim n—oo M(ATX,, TAXp,t) = M(2,2, t) = 1.
Hence, the pairs of mappings (A,S) is semi
compatible and (A, T) is weakly compatible.
Case 1. If x, y € [0, 2), then we have M(AX, Ay,
t)=1, M(Sx, Ty, t)=t/ t+1
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M(Sx, Ax, t)=t/ t+2, M(Sx, Ay,
t)=t/ t+2, M(Ty, Ay, t)=t/t+1
and so
M(AX,Ay,t) > Min{M(Sx, Ty, t),M(Sx, AX,
t),M(Sx, Ay, t),M(Ty, Ay, t)}.
Case 2. If X,y € [2, »), then we have
M(AX, Ay, t)=1, M(Sx, Ty, t)=1,
M(Sx, Ax, t)=1, M(Sx, Ay, t)=1, M(Ty, Ay, t) =1
and so
M(AX, Ay, t)=Min{M(Sx,Ty,
t),M(Sx, Ay, t),M(Ty, Ay, t)}
Case 3. Ifx € [0, 2),y e [2,:) then we have
M(AX, Ay, t)=1, M(Sx, Ty, t)=t/ t+2
M(Sx, AXx, t)=t/ t+2, M(Sx, Ay, t)=t/ t+2, M(Ty,
Ay, t)=1
and so
M(AX, Ay, t) > Min{M(Sx, Ty, t),M(Sx, AXx,
t),M(Sx, Ay, t),M(Ty, Ay, t)}.

t),M(Sx, AX,

Case 4. It is same as in case 3 as M is a
symmetric function.
Hence in all cases, we see that all the conditions
of Theorem 6.1 are satisfied. And 2 is the
common fixed point of A, Sand T.
Corollary 5.2: Let A, S and T is self mappings of
a complete FM- space
(X, M, ») satisfying:
1) AX) = S(X) n T(X),
(2) A or S is continious,
(4) there exists k € (0, 1) such that for all x,y € X
andt>0

M(AX, Ay, kt) > Min{M(Sx, Ty, t),M(Sx, Ax,
),M(Sx, Ay, t),M(Ty, Ay, )},
(5) Lim n>o M(x,y, t) =1, forall x,y € X and
t>0.
(6) Pair {A, S} is compatible and {A, T} is weak
compatible.
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Then A, S and T have unique common fixed
point in X.
Proof: The proof follows from remark (5.5) and
theorem (5.1).

If we take S =T =1, the identity map on

X in theorem (5.1), then the conditions (1), (2),(3)
and (5) are trivially satisfied., we get the
following result :

Corollary 5.3: Let A be a self maps of a complete
FM-space (X, M, *) satisfying:
(7) there exists k € (0, 1) such that for all x,y e
X and t>0

M(AXx, Ay, kt) > Min{M(x, vy, t),M(x, AX,
).M(x, Ay, 1),M(y, Ay, 1)},

Then A has a unique common fixed

point in X.
In the following we extend theorem 5.1 to fuzzy
3-metric space as follows:

Theorem 5.4: Let A, S and T be self mappings of
a complete fuzzy 3-metric space (X, M, %)
satisfying (1), (2), (3) and
(8) there exists k € (0, 1) such that for all
x,y,abe X andt>0

M(AXx,Ay,a,b,t) >
Min{M(Sx,Ty,a,b,t),M(Sx,Ax,a,b,t), M(Sx,Ay,a,b,
t),

M(Ty,Ay,a,b,)},
(9) Lim n>o M (Xx,y, a,b,t)=1forall x,y,ab e
X and t>0.
Then A, S and T have unique common

fixed point in X.

Proof: Let x € X be any arbitrary point. Since
A(X) < S(X) then there exists a point x; € X such
that Axo= Sxi. Also since A(X) < T(X), there
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exists another point x2 e X such that Ax;=
Txz Inductively construct sequences {yn} and
{xn} in X such that yon+1= Sxons1= AXzn and
Yone2= TXons2= AXone1, forn=0,1,2,...
Now put X=Xon+1 and y=xznin (8), we get
M(AX2n+1,AX2na,0,K>MIn{M(SX2n+1, TX2n,
a,b,1),M(SX2n+1, AXons1.2,.0.1), M(SX2n+1 AXon 1),

M(TX2nAX2n,t)}

>  Min  {M(y2n+1,y2na,b,t),

M(Y2n+1, Yone2, @,0.1), M(Y2n+1, Yons1 a,b.t),

M(y2n, Y2n+1,a,0.t)}
M (Yan+2Y2n+1,8,0,kt) > M(Y2n+1Y2n a,b,t)
Similarly,
M (Yan+3, Yane2, a,0,Kt) > M(Y2n+2, Yons1,a,0,1)
Thus we have

M(Yne1Yni2,  abkt) > M(yn VYne1, abyt)
forn=1,23,...

Hence M(Yn+1Yn+2,8,0, ) > M(yn, Yn+1,a,b,t/K)
forn=1,23,...

Now

M(Yn,Yn+1,8,0,0)>M(Yn-1,Yn,a,0,t/K)=M(Yn-2,¥n-
1,3,0,1/k2)> ...>M(yo,y1.a,b,t/k™— 1

asm — o
Hence
=1, for all t >0.
For any positive integer p, we prove that Lim
n—o0 M(Yn,Yn+p,a,b,t)=1, for all t >0

We prove it by

Lim n—>o  M(YnYn+1,8,0,1)

induction on p.
Clearly it is true forp = 1.
Suppose above is true for p = m.
I.e. Lim n—o M(Yn,Yn+m,a,0.t)=1 for all t >0.
Now using (FM’4)
M(Yn, Yn+m+1, a,0,1) = M(Yn, Yn+ m, @, b,t/ 3) «M (yn,
Yot my Yo+ me1, U/ 3)
«M (Yn+ m, Yo+ me1,8, 0,1/ 3)
Copyright © 2019Authors
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Therefore,

Limn—oowo M(YnYmm,ab t)=1-1-1=1.
Hence above is true for p = m + 1. Thus, it holds
for all p and we get

{yn} is a Cauchy sequence in X which is
complete. Therefore, {yn} converges to zeX and
and so its subsequences {Axan}, {Sx2n} and
{Tx2n} also converges to z.

Case I: A is continuous

In this case AAXn— Az, ASxon— Az

And semi-compatibility of the pair (A, S) gives,
Limn — oo ASx= Sz.

As limit of a sequence in fuzzy metric space is
unique, we have

Az=Sz
Step I: Putting X =z, y = X2, In (8), we get
M(Az,AX2n+1,a,0,kt) >

Min{M(Sz, Txzn,a,b,t),M(Sz,Az a,b,t), M(Sz,AX2n+1
ab,t),

M(TX2n,AX2n+1.8,0,0)}
Taking Lim n—co , we get,
M (Az, z, ab k t) > Min {M(Sz,za,b,t),
M(Sz,Aza,b,t), M(Sz, za,nt), M(z,za,b,t)}

>M (Az,za,b,t), forallt>0.
By lemma 2.12, Az = z.
ThusAz=Sz=z

Step 2: As A(X) < T (X), there exists u € X such
thatz = Az = Tu.
Putting X = Xon+1, Y = U in (8), we get
M(AX2n+1,AU ,b,kt) > Min{
(Sxon+1,Tu a,b,t),M(Sxan+1,AX2na,0,t),M(SX2n+1,AuU,
a,b,t),

M(Tu,Aua,b,t)}
Taking Lim n—co , we get
M (z, Auab, kt ) > Min {M(z,Tua,b,t),
M(z,za,b,t), M(z,Aua,,b,t), M(Tu,Aua,b,t)}
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=M(Au,za,b, t), forall t > 0.
By lemma 2.12, we get, z = B u = T u and the
weak compatibility of (A, T) gives
TAu=ATuie Tz=Az.
Az =Sz=Tz=z
Hence z is a common fixed point of A, S and T.

Case I1: S is continuous

In this case SAXon— Sz, SSxon— Sz

And semi-compatibility of the pair (A, S) gives
Lim n — oo ASxy, = Sz

Step3: Putting X = SXan+1, Y = Xon in (3.14), we get

M(A SX2n+1,AX2n,a,b,kt) >
Min{M(SSXzn+1, TX2na,b, ).M(S
SXon1,ASXan+1.2,0,1),

M(SSx2n+1 AX2na,b,t),
M(TXZn,AXZn,a,b,t)},

Taking Lim n—-oo, we get
M  (Szzabk t ) > Min {M(z,zab,t),
M(z,Sza,b,t), M(Sz,za,b,t), M (z,za,b,t)}

=M(Sz,za,b,t), forallt>0.
By lemma 2.12, we get, Sz =z
.Step 4: Putting Xx=z, y = Xo, in (4), we get
M(Az,Axzna,b,kt) > Min{M(Sz,Tx2,2a,b,t),M(Sz,
Az,a,b,t),M(Sz ,Axzna,b,t),

M(TXZn, sz,]”a,b,t)}

Taking Lim n—oo, we get
M (Az,za,b,kt ) > Min {M(z,za,b,t), M(z,za,b,t),
M (z,za,b,t), M (z,zab,t)}

=M (Az,zab,t) forallt>0.
By lemma 2.12, we get, Az = z. Therefore, Az=S
z = z. Now, apply step 2 and 3 of case 1 to get Tz
=Az=1z.
Thus,z=Az=Sz= Tz
I.e. z is common fixed point of A, S and T in this
case also.
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Uniqueness: Let u be another common fixed point
of A,Sand T.

Thenu=Au=Su=Tu.
Puttingx =z and y = u in (4) we get,
M(Az,Au a,b,kt) = Min{
M(Sz,Tua,b,t),M(Sz,Au a,b,t),M(Sz,Aua,b,t),
M(Tz,Aua,b,t)}
i.e. M (z,ua,b,kt) =M (z,ua,b,t) Which yields z =
u and therefore z is the unique common fixed
point of the three self maps A, S and T.

Theorem 5.5: Let A, S and T be self mappings of
a complete fuzzy 3-metric space (X, M, * )
satisfying (1),(2),(8),(9)and (10) Pair {A, S} is
compatible and {A, T} is weak compatible,

Then A, S and T have unique common fixed point
in X.

Proof: The proof follows from remark (5.5)and
theorem (5.4).

If we take S = T = 1, the identity map on X in
theorem 5.4, then the conditions (1), (2),(3) and
(9) are trivially satisfied., we get the following
result :

Corollary 5.6: Let A be a self maps of a complete
FM- space (X, M, «) satisfying:

(112) there exists k € (0, 1) such that for all x,y,a,b
eX andt>0

M(AXx,Ay,a,b,kt) >
Min{M(x,y,a,b,t),M(x,Ax,a,b,t),M(x,Ay,a,b,t),M(
y,Ay,a,b,t)}.

Then A has a unique common fixed
point in X.
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