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1. Introduction

The foundations of fuzzy set theory and fuzzy miatiigcs were laid down by Zadeh [15]
in 1965 with the introduction of the notion of fyzzets. The theory of fuzzy sets has vast
applications in applied sciences and engineerict) s1$ neural network theogrstability
theory mathematical programmingeneticsnervous systemémage processingontrol
theory etc. to name a few. The theory of fixed ®in one of the basic tools to handle
physical formulations. This has led to the develeptmand fuzzification of several
concepts of analysis and topology. In 19KBamosil and Michalek [7] introduced the
concept of a fuzzy metric space by generalizingctineept of a probabilistic metric space
to the fuzzy situation. The concept of Kramosil &fidhalek of a fuzzy metric space was
later modified by George and Veeramani [2] in 19941988 Grabeic [4] followed the
concept of Kramosil and Michalek [7] and obtainkd fuzzy version of Banach'’s fixed
point theorem. Using the notion of weak commutingperty Sessa [9] improved
commutative conditions in fixed point theorems. ghin[5] introduced the concept of
compatibility in metric spaces. The concept of catifplity in fuzzy metric space was
proposed by Mishra et al. [8]. In 199&ungck [6] introduced the concept of weakly
compatible maps which was the generalization ofctivecept of compatible maps. Singh
and Chauhan [10] and Cho [1] provided fixed pdieidrems in fuzzy metric space for four
self-maps using the concept of compatibility whgre mappings needed to be continuous.
In 2017 Govery and Singh [3] proved a common figetht theorem for six self mappings
in fuzzy metric space using the concept of compgiland weak compatibility where one
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map needs to be continuous. In this paper prove a common fixed point theorem for
seven self-mappings in fuzzy metric space usingkveeanpatibility without continuity.
Our results extend and generalize several knowrltsegf fixed point theory in different
spaces.

2. Preliminaries
Definition 2.1. Let X be any set. A fuzzy set in X is a function with domain ix and
values in[0,1].

Definition 2.2. A t — norm or more precisely triangular normis a binary operation
defined on[0, 1] such that for al4, b, c,d € [0,1], following conditions are satisfied:
Q) ax1=1;
(2) a*b=b>b=*a,
(3) a*b <c=*dwhenevera <candb <d;
(4) ax(b*xc)=(axb)=* c.

Definition 2.3. The 3 — tuple (X, M ,*) is called a fuzzy metric spaceXfis an arbitrary
non-empty set is a continuous — norm and M is a fuzzy setix? x (0, ) satisfying
the following conditionsfor all x,y,z € X and s, t > 0:

Q) M (x,y,0) > 0;

2) M (x,y,t)=1forallt > 0,iff x =y;

B) M (x,y,t) =M (y,x,1);

(4) M (x,y,t)* M (y,z,5) < M (x,z,t +5);
(5) M (x,y, .):(0,0) > [0,1] is continuous.

Example 2.1.Let (X, d) be a metric space. Defimex b = min(a, b), and

M) = S awy

induced by the metrid is often called the standard fuzzy metric.

Definition 2.4. A sequence{x,,} in a fuzzy metric spadg(, M ,*) is said to be a Cauchy
sequence if, for each > 0 andt > 0, there existsn, € N such that

M (xp, X, t) >1— eforall n,m = n,.

A sequence{x,} in a fuzzy metric spacgX, M ,*) is said to be convergent to € X if
there existsny, € N such that lim M (x,,x,t) > 1— e forallt >0&n > n, A

n — oo

fuzzy metric spacdX, M ,*) is said to be complete if every Cauchy sequenc# in
converges to a point ix.

Lemma 2.1.M (x,y,.) is non-decreasing for at]y € X.

Proof: SupposeM (x,y,t) > M (x,y,s) forsomed <t <s,

thenM (x,y,t) * M (y,y,s—t) < M (x,y,5) < M (x,y,t)

SinceM (y,y,s — t) =1, therefore M (x,y,t) < M (x,y,s) < M (x,y,t), which is
a contradiction. Thysv (x, y,.) is non-decreasing for ally € X.
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Lemma 2.2.Let (X,M,x) be a fuzzy metric space thé is a continuous function on
X2 x (0,00) throughout this papék, M ,*) will denote the fuzzy metric space with the
following conditionlim M (x,y,t) = 1 for allx,y € X andt > 0.

n—oco

Lemma 2.3.lfforallx,y e X, t>0and 0 <k <1, M (x,y,kt) = M (x,y,t), then
X =Y.

Proof: Suppose that there exists< k < 1 such thatM (x,y, kt) = M (x,y,t) for all
X,y € X andt > 0. ThenM (x,y,t) = M (x,y,%), and

SOM (x,y,t) = M (x, ykin) for positive integen.
Taking the limitast » oo M (x,y,t) = 1 and hence =y.

Definition 2.5. Two self mapping?l and B of a fuzzy metric spacgX, M,*) are said to
beweakly commuting ifM (ABz, BAz,t) = M (Az,Bz,t)forallz € X andt > 0.

Definition 2.6. Let A and B be mappings from a fuzzy metric spg&eM,*) into itself.
Then the mappings are said to be compatiblelifn M (ABx,,, BAx,,t) = 1, for all

n-— oo

t > 0, whenever{x, } is a sequence i¥ such thatlim Ax,, = lim Bx, = x forsome
n — co n — co
x € X.

Definition 2.7.If A and B are two self-mappings of a fuzzy metric sp@€em,+), then a
pointx € X is called the coincidence point &fand B if and only if Ax = Bx.

Definition 2.8. Two self-mappingl and B of a fuzzy metric spacgX, M ,*) are said to
be weakly compatible or coincidently commutinghiey commute at their coincidence
points that is if ABx = BAx whenevedx = Bx for somex € X.

Remark 2.1.It can be easily verified that compatible mappiagsalso weakly compatible
but the converse is not necessarily true.

Definition 2.9. Two self-mappingl and B of a fuzzy metric spacgX, M ,*) are said to
be occasionally weakly compatible if and only iéth exists a point € X which is the
coincidence point ofl and B at which4 and B commute.

Definition 2.10. A pair (4, B) of self-mappings of a fuzzy metric spacég M ,*) is said
to be semi-compatible if there exists a sequengg in X such that
lim AB x,, = Bx whenever lim Ax, = lim B x,, = x for somex € X.

n — oo n— oo n— oo

3. The main results
Theorem 3.1.Let 4,B,R,S,T,P andQ be seven self-maps of a complete fuzzy metric
space(X, M ,*) such that the following conditions are satisfied
(1) P(X) c STR(X),Q(X) c ABR(X);
(2) AB=BA, ST=TS, PB=BP, QT =TQ, PR =RP, TR = RT and
BR = RB;
(3) (P,ABR) and(Q, STR) are weakly compatibje
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4)
M (ABRx,STRy,t), M (Qy, Px,t), M (ABRx, Px, t),
M (STRy, Qy,t), M (Px,STRy, t),
a M(Px,Qy,t) + b M (Qy,STRy,t)
a M (Px,STRy,t) + b ’
c M (Px,Qy,t) + d M (Px,STRy,t)
\ c M(Qy,STRy,t) + d J

M (Px,Qy, kt) = min<

forall x,y €e Xandt > 0, wherek € (0,1) anda,b,c,d =0 with a&b, andc &d
cannot be simultaneously

ThenA4, B, R, S, T, P andQ have a unigue common fixed point¥n

Proof: Let x, be any arbitrary point. A®(X) c STR(X), Q(X) € ABR(X) sq there
existsx; ,x, € X such that

Pxg = STRx; = yo and Qx; = ABRx, = y;.

Inductively we construct the sequendes} and {x,} in X such that

Y2n = PXan = STRXn 44

gnf , Yan+1 = QXzn41 = ABRXgp,, for n =

Now, we first show tha{y,} is a Cauchy sequenceXn
Using condition(4) we get

M (Yzns1 Yon kt) = M (Yo, Yani1, kt) = M (Pxzn, QXonyq, kt)
(M (ABRx3n, STRX 2141, 1), M (QXzn 41, PXon, t), M (ABRxX 2y, PX2y, 1),

M (STRX2n41, QX2n41, 1), M (Px3p, STRX 2141, 1),
a M (Pxzp, Qxzn41, ) + b M (QX2pn41, STRX 41, 1)
a M (Pxyn, STRX3p41,t) + b '
¢ M (Pxzn, QX2n41,t) + d M (Px2p, STRX 21141, 1)
¢ M(Qx2p41, STRXop41,8) + d 7

> min<

M Yon-1, Y2 1), M Yans1, Yan ), M (V2n—1, Yan £),
M(yan YVon+1 t)' M(y2nr Yon t)'
a M Yon Yon+1,t) + b M YVans1, Yon, t)
a M(yZn:yZn: t) + b
¢ M Yan Yans1 £) + A M Yon, Yon, t)
\ ¢ MYons1, Yono t) + d

M(yan Yon+1 kt) = min <

)

M Y2n-1, Y2 )y M Vant1, Yon ) M Van—1, Yan, t),
M Y2 YVon+1, ), L, M (Vant1, Yan ), 1

M Yo, Vans1 kt) = min{

M Yo Vans1, kt) = M (Yon-1,Y2n, t)

Similarly M (y2n+1, Yan+2, kt) = M V2, Yon+1,t)
Therefore for alh andt > 0, we have
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M(yn: Yn+1s kt) = M(yn' Yn-1, t)
M(yn'yn+1rkt) = M(yn'yn—lrt/k) = M(yn—1,yn—2,t/k2) =

2 M(y]_i }’0, t/kn)
on takingn — oo, we get
lim M (Vpi1, Vo) =1,V >0
n—->oo

now for any integep we have

M(ynrynﬂn t) = M(ynryn+1' t/p) * M(yn+1ryn+2r t/p) * oo
* M(yn+p—1'yn+p' t/p)

Thereforelim M(yn,yn+p,t) >1*x1*x1% - x1=1
n—-oo

Hence{y,} is a Cauchy sequenceXn which is complete
Thereforey, — zin X; so its subsequenceBx,,,, STRX,,.1, ABRXy2and QXpp41
also converge ta.

lim Px,,, = lim Qxy,,41 = limSTRxy,,1 = lim ABRxy,,», =2

n—oo n—oco n—oo n—oo
Case(1)
SinceP(X) c STR(X) andlim Px,, =z

n—oco

then there exist € X such thatSTRu = z o (D)
puttingx = x,, andy = u in condition(4)

M (Pxyy, Qu, kt)
(M (ABRx,, STRu,t), M (Qu, Px,,,t), M (ABRxX5,, Px,y, t),
M (STRu, Qu, t), M (Px,,, STRu, t),
) a M (Pxyy,Qu,t) + b M(Qu,STRu,t)
= min- ) >
a M (Pxyy,, STRu,t) + b
¢ M (Pxyp,Qu,t) + d M(Pxyp, STRu, t)

cM(Qu,STRu,t) + d

(M (ABRx5y, z,t), M (Qu, Pxyy,, t), M(ABRX4y, PXoy, t),
M (z,Qu,t), M (Pxyy,, z,t),
a M (Pxyp, Qu,t) + b M (Qu, z,t)
aM(Pxyn,z,t)+ b ’
c M (Pxap, Qu, t) + d M (Pxyp, 2, t)

\ cM(Qu,z,t)+ d ),
Letn — oo and using the above result we get

M (Pxyp, Qu, kt) = miny
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M(z,z,t), M(Qu,zt), M(z,z1t),
M (z,Qu,t), M (z,z,t),
aM(z,Qu,t) + b M (Qu,zt)
> i
Mz, Qu, kt) = min { aM(z,zt)+ b ’

[ ¢ M(zQu,t) + d M(z, 2,t)

cM(Qu,z,t)+ d Y,

M (z,Qu, kt) = min{

M (z,Qu, kt) = M(Qu,z,t)
by lemma(2.3) Qu = z

1, M(Qu,zt),1, M(z, Qu, t),}
1, M(z,Qu,t),1

Qu=STu=z .. (i)
u is the coincident point of such thaQu = STu = z and(Q, STR) is weakly
compatible mappings
QSTRu = STRQu
Qu =z > STRQu = STRz andSTRu =z - QSTRu = Qz
Qz = STRz
puttingx = x,, andy = z in condition(4)

M (Pxyy,Qz, kt)
M (ABRx2y, STRz,t), M(Qz, Pxyp, t), M (ABRXyy, Pxop, t),
M(STRz,Qz,t), M (Pxyy,, STRz,t),
a M (Pxyp,Qz,t) + b M (Qz,STRz,t)
a M (Pxyn, STRz,t) + b ’
¢ M(Pxyp,Qz,t) + d M (Px4y, STRz,t)
\ cM(Qz,STRz,t) + d Y,

> minH

M (ABRxyp,Qz,t), M (Qz, Pxyp, t), M (ABRX5y,, PXop, t),
M(Qz, Qz,t), M (Pxyy, Qz,t),
a M (Pxyp,Qz,t) + b M(Qz, Qz,1t)
aM(Pxyn,Qz,t)+ b
¢ M (Pxyp,Qz,t) + d M (Pxyy,0Qz,t)
\ c M(Qz,Qz,t) + d

M (Pxyy,Qz, kt) = minA , b

Letn — co and using above result we get
{M(Z, Qz,t),M(Qz,z,t), M(z,z1t),
M(Qz,Qz,t), M(z,Qzt),
] aM(z,Qzt)+ bM(Qz Qzt)
M(z,Qz kt) = mln{ aMZ0z0+ b )
| cM(z0zt)+ d M(z0Qz1t)
c M(Qz,Qz,t) + d ),
M (z,Qz,t), M(Qz, z1t), 1,1,}
M(z,Qzt),1,M(z,Qz1t)

M(z,Qz kt) = min{
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M(z,Qz kt) = M(z,Qzt)

By lemma(2.3) we getQz = z. ThereforeQz = STRz = z . (iiD)
Case(2)

SinceQ(X) c ABR(X) andrllin(r)lonZn+1 =z

then there exist € X such thatABRv = z .. (iv)

puttingx = v andy = x5, in condition(4)

M(va Qx2n+1' kt)
(M (ABRv, STRx5141,t), M (Qx3p41, PV, t), M (ABRv, Pv, t),)

M (STRX2n41, QX2n41,8), M (PV,STRX3141, 1),
a M(Pv,Qxzp11,t) + b M(Qxzn41, STRX 2141, 1)
a M (Pv,STRxyp41,t) + b
c M(Pv,Qxyp41,t) + d M(Pv,STRX2p41, 1)

\ ¢ M(Qx2p41, STRX3p41,8) + d

> min < ) >

M(va Qx2n+1' kt)
fM(Z, STRx2n+1, t),M(Qx2n+1, PU, t), M(Z, PU, t),

M (STRX2n+1, QX2n+1, ), M (PV, STRX31 41, 1),
a M (Pv,Qx2p11,t) + b M(Qx3n41, STRX 2141, 1)
a M (Pv,STRxyp41,t) + b '
c M(Pv,Qx3p41,t) + d M (Pv,STRX3541,t)
\ cM(Qx2p41,STRx 41, t) + d J

= min-

Letn — oo and using above result we get
M(z,z,t), M(z, Pv,t), M (z, Pv,t),
M(z,z,t), M(Pv,z,1t),
] aM(Pv,z,t) + b M(z,zt)
M(Pv,z kt) = mm{ A MPvZ D+ b
l cM(Pv,z,t) + d M(Pv,z,t) J
cM(z,z,t)+ d

’

. (1,M(z, Pv,t), M (z, Pv,t),1,

M(Pv,2,kt) = mm{ M(z,Pv,t),1, M(z, Pv, 1), }
M (Pv,z, kt) = M (Pv,z,t)

By lemma(2.3) we getPv = z. ThereforePv = ABRv = z . (v)
v is the coincident point df such thaPv = ABRv = z and(P, ABR) is weakly
compatible mappings.
PABRv = ABRPv
Pv =2z - ABRPv = ABRz andABRv = z - PABRv = Pz
Pz = ABRz
Now puttingx = z andy = x,,,4 in condition(4)
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M (Pz, Qxzn+1, kt)

(M (ABRz,STRX2p41,t), M (QX2p41, P2, t), M (ABRz, Pz, t),
M (STRX2pn+1, QX2n+1,t), M (Pz, STRX 21141, ©),
> min ] a M(Pz,Qxzn+1,t) + b M(QX2p11, STRX2141, 1)
- a M (Pz,STRxp41,t) + b ’
c M (Pz,Qxyp41,t) + d M(Pz,STRX5541,t)
¢ M (Qxzn+1,STRXzn40, 1) + d

fM(PZ, STRx2n+1, t), M(Qx2n+1, PZ, t), M(PZ, PZ, t),\
M (STRX2pn41, QX2n41,t), M (Pz,STRX2141, t),
a M (Pz,Qxzn41,t) + b M(QX2pn41, STRX 2141, 1)
-
M (P2, Qxzni, et) 2 min g a M (Pz,STRXyps1,t) + b ’
c M (Pz,Qx3141,t) + d M(Pz,STRX3p41,t)
¢ M(Qx2n+1,STRX2n41,8) + d

Letn — oo and using above result we get
(M (Pz,z,t),M(z,Pz,t), M (Pz, Pz, t),\
| M(z,z,t), M(Pz,z,t), |
aM(Pz,z,t)+bM(zzt)
M(Pz,z kt) = min{ }
I I
\

a M (Pz,z,t)+ b ’
cM(Pz,z,t)+ d M(Pz,zt)
cM(z,z,t)+ d

. (M(Pz,z,t),M(z, Pz,t), 1,1,}
>
M (P22 kt) 2 min{ M(Pz,2,0),1, M (Pz,2,0),

M(Pz,z, kt) = M(Pz z,t)
By lemma(2.3) we getPz = z. ThereforePz = ABRv = z . (VD)
again puttinge = Rz andy = z in condition(4)
(M (ABRRz,STRz,t), M (Qz, PRz, t), M (ABRRz, PRz, t),
M(STRz, Qz,t), M (PRz,STRz, t),
(PR R a M (PRz,Qz,t) + b M(Qz, STRz,t)
(PRz,Qz, kt) 2 min a M(PRz STRz,t) + b ’ (
¢ M(PRz,Qz,t) + d M(PRz,STRz,t)
c M(Qz,STRz,t) + d

\ ),
(M (ARBRz,STRz,t), M (Qz,RPz,t), M (ARBRz,RPz,t),
M (STRz,Qz,t), M(RPz,STRz,t),

] a M (RPz,Qz,t) + b M(Qz,STRz,t)
M(RPz,Qz, kt) = min- a M(RPZSTRZD + b , >
¢ M(RPz,Qz,t) + d M(RPz STRz,t)
\ c M(Qz,STRz,t) + d ),
from condition(2)
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(M(RABRZ, z,t),M(z,Rz,t), M(RABRz, Rz, t),\
M(z,z,t), M(Rz,z,t),
M(Rz,2,kt) > min ! aM(Rz,z,t) + bM(z,z1t) L
= aM(Rz,z,t)+ b ’
l cM(Rz,z,t) + d M(Rz,z,1t) J
cM(z,z,t)+ d

from equatior(iii) & (vi) and condition(2)

(M(RZ, z,t),M(z,Rz,t), M(Rz,Rz, t),\
M(z,z,t), M(Rz,z,t),
aM(Rz,z,t) + b M(z,z,1t)

aM(Rz,z,t)+ b ’
cM(Rz,z,t) + d M(Rz,z,t)
cM(z,z,t)+ d

MRz, z,kt) = min

M(RZ, z, kt) 2 mln {M(RZ' Z, t)l M(Z' RZ: t)r 1:1;}

M(Rz,z,t),1, M(Rz,z,t)

M(Rz,z, kt) = M (Rz,z,t)
By lemma(2.3) we getRz = z.
ThereforeSTRz =z > STz=2& ABRz=z > ABz =1z
STz=ABz =1z . (viD)
again puttinge = Bz andy = z in condition(4)

M (PBz,Qz,kt)
(M (ABRBz,STRz,t), M (Qz, PBz,t), M (ABRBz, PBz,t),)
M(STRz, Qz,t), M (PBz,STRz, t),
J a M (PBz,Qz,t) + b M(Qz,STRz,t) L
= ming a M(PBz,STRz,t) + b ’ .
l c M(PBz,Qz,t) + d M(PBz,STRz,t) J
cM(Qz,STRz,t) + d

(M (BARBz,STRz,t), M (Qz, BPz,t), M (BARBz, BPz,1),)
M (STRz,Qz,t), M (BPz,STRz, t),
M (BPz,Qz,kt) = minl a M(BPz,0Qz,t) + b M(Qz STRz, t) L
T , a M(BPz, STRz,t) + b ’ .
l ¢ M(BPz,Qz,t) + d M (BPz STRzt) J
¢ M(Qz, STRz,t) + d

from condition(2)
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M (BARBz,z,t), M(z,Bz,t), M (BARBz, Bz, t),
( M(z,z,t), M(Bz, z,t), ]

, aM(Bz,z,t) + b M(z,z,t)
M (Bz,z, kt) = mm{ M Bz DT b }
l cM(Bz,z,t)+ d M(Bz,z,t) J
cM(z,zt)+ d

from equatior(iii) & (vi)
(M (BARBz,z,t), M (z,Bz,t), M(BARBz, Bz, l:),\
M(z,z,t), M(Bz, z,t),
M(Bz,2,kt) > min! aM(Bz,z,t)+bM(zzt) L
= aM(Bz,z,t)+ b ’
L cM(Bz,z,t)+ d M(Bz,z,t) J
cM(z,zt)+ d

(M(BZ, z,t),M(z,Bz,t), M (Bz, Bz, t),\
M(z,z,t), M(Bz, z,t), i
aM(Bz,zt)+bM(zzt) }

aM(Bz,z,t)+ b ’
cM(Bz,z,t)+ d M(Bz,z,t)
cM(z,z,t)+ d

i
M (Bz, z,kt) = min{
|
\

from equation(vi)
M(Bz,z, kt) > min {M(BZ, z,t), M (z,Bz,t), 1,1,}

M(Bz,z,t),1, M(Bz,z,t)

M (Bz,z,kt) = M (Bz,z,t)
By lemma(2.3) we getBz = z.
ThereforeABz =z -» Az =z
Az=Bz=z . (viii)
puttingx = z andy = Tz in condition(4)

(Pz,QTz, kt)
{M(ABRZ, STRTz,t), M(QTz, Pz,t), M (ABRz, Pz, t),\
M (STRTz,QTz,t), M(Pz,STRTz,t), |
aM(Pz,QTz,t) + b M (QTz,STRTz,t)
= a M (Pz,STRTz,t)+ b ’
cM(Pz,QTz,t)+ d M(Pz STRTz,t)
k cM(QTz STRTz,t) + d }
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M (ABRz,TSRTz,t), M(TQz, Pz,t), M (ABRz, Pz,t),
M (TSRTz,TQz,t), M (Pz,TSRTz,t),
aM(Pz,TQz,t) + b M (TQz, TSRTz,t)
aM(Pz,TSRTz,t)+ b ’
cM(Pz,TQz,t) + d M (Pz,TSRTz,t)
\ c M(TQz TSRTz,t) + d Y,

(Pz,TQz, kt) = min

from condition(2)
M (ABRz,TSTRz,t), M (TQz, Pz, t), M (ABRz, Pz, t),
M (TSTRz,TQz, t), M (Pz, TSTRz,t),
aM(Pz,TQz,t) + b M (TQz TSTRz,t)
aM(Pz,TSTRz,t)+ b ’
cM(Pz,TQz,t) + d M (Pz,TSTRz,t)
\ c M(TQz TSTRz,t) + d Y,

(Pz,TQz,kt) = min

from condition(2)
(JV[ (2, Tz, t), M(Tz,z,t), M(z, 2z, t),]
M(Tz, Tz, t), M(z,Tzt), |
aM(z,Tz,t)+ b M(TzTzt) }
|

aM(z,Tz,t)+ b ’
| cM(zTz,t)+ dM(z,Tzt)
t cM(Tz,Tz,t) + d

(z,Tz kt) = min{

from equation(iii) & (vi)
(2.Tz kt) > min {M(Z, Tz,t),M(Tz, z,t), 1,1,}

M(z,Tz,t),1,M(z,Tz,t)

(z,Tz,kt) = M (z,Tz1t)
By lemma(2.3) we getT'z = z. ThereforeSTz =z - Sz =z
Sz=Tz=1z .. (ix)
HencePz=Qz=Rz=Sz=Tz=Az=Bz=1z
so we gek is a common fixed point of self mappinBsQ,R,S,T,A andB

Unigueness:Letw be another common fixed point of self-mappifg8,R,S,T,A and
B
suchthatPz=Qz=Rz=Sz=Tz=Az=Bz=1z
Pw=Qw=Rw=Sw=Tw=Aw =Bw=w
puttingx = z andy = w in condition(4)
{M(ABRZ, STRw, t), M (Qw, Pz,t), M (ABRz, Pz, t),]
| M (STRw, Qw, t), M (Pz, STRw, t), |
aM(Pz,Qw,t) + b M(Qw, STRw, t) }
I
)

aM(Pz,STRw,t) + b ’
c M(Pz,Qw,t) + d M (Pz,STRw,t)
c M(Qw,STRw,t) + d

M (Pz,Qw, kt) = min {
|
\
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M(ABz,STw,t), M (w, z,t), M (ABz, z, t),
M(STw,w,t), M (z,STw, t), ]
, aM(z,w,t) + b M(w,STw,t)
Mz, w, kt) = mm{ aM(z,STw,t) + b ’ }
l cM((z,w, t)+ d M(z,STw,t) J
cM(w,STw,t) + d

{M (Az, Sw,t), M (w, z,t), M (Az, z, l:),\
M(Sw,w,t), M(z,Sw,t),
aM(z,w,t) + b M(w,Sw,t)

aM(z,Sw,t)+ b ’
cM(z,w,t)+ dM(z,Sw,t)
cMw,Sw,t)+ d

M(z,w, kt) = min

(M(Z, w,t), M(w,zt), M(z,z, t),\
i Mw,w,t), M(z,w,t), i
] g aM(z,w,t)+bMw,w,t) ¥

M (z,w, kt) = min aMzw O+ b )
| cM(z,w, t)+ dM(z,w,t) |
cMw,w,t)+ d }

. (M(z,w, t), M(w,z1t),1,1,
M(z,w, kt) = mm{ M(z,w,0), 1, M (2w, £) }
M(z,w, kt) = M(z,w,t)
Sz=w
Hencez is the uniqgue common fixed point 4fB,R,S, T, P andQ.
If we takeR = I( I = the identity mapping ok), we have

Corollary 3.1. LetA4,B,S, T, P andQ be six self maps of a complete fuzzy metric space
(X, M) such that the following conditions are satisfied

(1) P(X) c ST(X),Q(X) c AB(X);

(2) AB = BA, ST =TS, PB = BP andQT = TQ,

(3) (P,AB) and(Q, ST) are weakly compatibje

(4) M (Px,Qy, kt)
(M (ABx, STy, t), M (Qy, Px,t), M (ABx, Px, t),

M(STy,Qy,t), M(Px, STy, t),
] a M(Px,Qy,t) + b M (Qy,STRy,t)
= min+ )
a M (Px,STRy,t) + b

c M (Px,Qy,t) + d M(Px,STRy,t)

\ cM(Qy,STRy,t) + d J

for all x,y €eX and t>0, where k €(0,1) and a,b,c,d,e,f =0 with
a&b,c&d,e&fanda,b&c cannot be simultaneousy
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ThenA4, B, S, T, P andQ have a uniqgue common fixed pointdn
If we takeB = T = I( I = the identity mapping oK), we have

Corollary 3.2: Let 4,S,P andQ be four self-maps of a complete fuzzy metric space
(X, M) such that the following conditions are satisfied

(1) P(X) € S(X), Q(X) < A(X);
(2) (P,A) and(Q,S) are weakly compatibje
3
© M (Ax, Sy, t), M (Qy, Px,t), M (Ax, Px, t),
M (Sy, Qy,6), M (Px,Sy, t),
aM(Px,Qy,t) + b M (Qy,Sy,t)
a M (Px,Sy,t)+ b ’
c M(Px,Qy,t) + d M(Px,Sy,t)
\ cM(Qy,Sy,t)+ d

M (Px,Qy, kt) = min <

for all x,y €eX and t>0, where k €(0,1) and a,b,c,d,e,f =0 with
a&b,c&d,e&f anda,b &c cannot be simultaneously Then4, S, P andQ have a
unique common fixed point iK.

4. Conclusion

In the present work a common fixed point theorem for seven self-maggiin fuzzy
metric space using weak compatibility without coaotly has been proved. Our result
extends and generalizes several known resultsxefl fpoint theory in different spaces
which is more gripping and useful for other reskars.
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