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ABSTRACT

In several ways, related fixed point theorems oa tw three metric spaces have been demonstrated. By
applying contractive condition of integral type folass of weakly compatible maps in uncompleted
intuitionistic fuzzy metric spaces without considgrany continuous mappings, in this paper, wefyeri
some frequent fixed point theorems for differenppiags.
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1. INTRODUCTION map where X represents the totality of all fuzzynpeoof
a set and satisfy some axioms which are analogotiet

In 1922, Banach a polish mathematician proved aordinary metric axioms. Thus, in such an approach
theorem under appropriate conditions and showed thenumerical distances are set up between fuzzy abjeut
existence and uniqueness of a fixed point thislrésu  the other hand in second group, we keep thosetsesul
called Banach fixed point theorem. This theorerals®  Wwhich the distance between objects is fuzzy anatiects
applied to prove the existence and uniqueness ®f th themselves may or may not be fuzzy (Magtral., 2012).
solutions of differential equations. Many autho@vé
made different generalization of Banach fixed tleeor
There are so many researches are available ofixéds Some preliminary definitions are given below.
point theorems. Normally, fixed point theory issdiied o
into 3 categories such as (1) Topological Fixednpoi Definition 1.1
theory (2) Metric Fixed point theory and (3) Digere Zadeh (1965) A fuzzy set A in X is a function with
fixed point theory. In these three areas, the bapnd domain X and values in [0, 1].
lines can be detected by employing the theoremis asc N
(1) Brouwer’s Fixed Point Theorem (2) Banach’ sdeix Definition 1.2
Point Theorem (3) Tarski’ s Fixed Point Theorem. Schweizer and Sklar (1960)A binary operation *: [0,

The concept of Fuzzy set as a hew way to represeni]x[0, 1}-[0, 1] is a continuous t-norms if * is
vagueness in our everyday life (Zadeh, 1965). Hewe  satisfying conditions:
when the uncertainty is due to fuzziness rathen tha ] ] o
randomness, as sometimes in the measurement of ah IS an commutative and associative
ordinary length, it seems that the concept of azfuz * *iS continuous
metric space is more suitable. We can divide thetm i * a*1=aforall &[0, 1]
following two groups: The first group involves tleos + a*b<c*d whenever gc and kd and a, b, c, & [0,
results in which a fuzzy metric on a set X is teghas a 1]

1.1. Prdliminaries
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Definition 1.3

George and Veeramani (1994) a 3-tuple (X, M, *) is

said to be a fuzzy metric space if X is an arbjtrsat, *
is a continuous t-norm and M is a fuzzy set on X@x
o] satisfying the following conditions, for all x, g € X,

such that t is in [Oyp]:

(f1) M(x, y, t) >0

(f2) M(x,y,t)=1ifand onlyifx =y

(f3) M(x, y, t) = M(y, x, )

(f4) M(x, y, t) *M(y, z, S)<M(X, z, t + S)

(f5) M(x, y, *): (0,0) — (0, 1] is continuous

Then M is called a fuzzy metric on X. Then M(xty,

denotes the degree of nearness between x and y with

respect to t.
Definition 1.4

Let (X, M, *) is a fuzzy metric space:
A sequence{xn} in X is said to be convergent to a

point x € X (denoted bylimx, =x) if, for all t > 0,

N o).
limM(x,, 1x,t) =1
A sequence {§ in X called a Cauchy sequence if,

forallt>0and p > 0:

limM(x,,L1x 1) =1

A fuzzy metric space in which every Cauchy
sequence is convergent is said to be complete

Definition 1.5

whenever {X} is a sequence in X such that:

limfX  =limgX , =x for some x in X

n- oo

Definition 1.7

Grabiec (1988): Two self-maps f and g of a fuzzy
metric space (X, M, *) are called reciprocally
continuous on X if:

LimfgX , =fx and limgfX , =gx

n-o

whenever {X} is a sequence in X such that:

limfX , =limgX , =x for some x in X

n-o

Definition 1.8

Let X be a set, f, g self maps of X. A point x inix
called a coincidence point of f and gifffx = gx. \Whall
call w = fx = gx a point of coincidence of f and g.

Definition 1.9

Jungck and Rhoades (2008) a pair of maps S and T is
called weakly compatible pair if they commute at
coincidence points.

Definition 1.10

Two self-maps f and g of a set X are occasionally
weakly compatible (owc) iff there is a point x inwhich is
a coincidence point of f and g at which f and g carte.

1.1. Literature Review

Klim and Wardowski (2007) introduced the concept
of contraction for set-valued maps in metric spaaes
the conditions guaranteeing the existence of alfp@int

Rhoades (1988) a pair of self-mappings (f, g) of afor such a contraction are established. One ofresults

fuzzy metric space (X, M, *) is said to be:

e Weakly commuting if: M (fgx, gfx, t» M(fx, gx, t)
VXEX&t>0

* R-weakly commuting if there exists some R > 0
such that M(fgx, gfx, tr M(fx, gx, t/R)¥x € X and
t>0

Definition 1.6

Jungck and Rhoades (2008) two self-mappings gand
of a fuzzy metric space (X, M, *) are called coniigatif:

limM(fgX ,gfxX ,t) =1
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essentially generalizes the Nadler and Feng-Liardmas
and is different from the Mizoguchi-Takahashi résul
The second result was different from the Reich and
Mizoguchi-Takahashi results. The method which had
used in the proofs of our results was inspired by
Mizoguchi-Takahashi and Fen-Liu'sideas.

Mishra et al. (2010) proved some fixed point
theorems for weakly compatible maps in fuzzy metric
space satisfying integral type inequality but witho
assuming the completeness of the space or comntiafiit
the mappings involved. Paper has extended thiseginc
to fuzzy metric space and established the existerfice
common fixed points for a pair of self-mappings.eTh
result obtained in the fuzzy metric space by udimg
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notion of non-compatible maps or the property (E.A) Lemma?2
were very interesting. Paper has proved commordfixe .
point theorems for weakly compatible maps in fuzzy Mishra et al. ]£1994) and Cho (199>7()3 '\L/let;{h/b?ha A
metric space by using the concept of (E.A) property Séguence in a fuzzy metric space (X, M, *) with the
however, without assuming either the completendss ocondition (FM-6). If there exists a numberek (0, 1)
the space or continuity of the mappings involved. such that M(Ys2 Yns1, kt) M (Ynsa, Yoo O)-

Singh et al. (2012) aimed was to prove sOme | amma3
common fixed point theorems in (GV)-fuzzy metric
spaces. To prove the results, the research hadogeapl Mishraet al. (1994): If for all x, ye X, t > 0 and for a
the idea of compatibility. Wherein conditions on number ke (0, 1) M(x, y, kt) = M(X, v, 1).
completeness of the underlying space (or subspace
together with conditions on continuity in respettaay S}heorem 4.1
one of the involved maps were relaxed. Researalitses Let (X, M, %) be a fuzzy metric space with continuous t-
substantially generalized and improved a multitede  orm« defined by # t>t for all te [0, 1]. Let A, B, S, T, P

relevant common fixed point theorems of the exgtin gng Q be mappings from X into itself such that:
literature in metric as well as fuzzy metric spaeduch

include some relevant results. «  P(X)c AB(X) and Q(X)c ST(X)
Bugajewski and Kasprzak (2009) proved a collections  There exists a constanik(0, 1) such that:
of new fixed point theorems forso-called weakly F-
contractive mappings. By analogy, paper has inttedu IM‘pX’Qy'K"q,(t)dt ZJ-m(X’y’I)q)(t)dt
a class of strongly F-expansive mappings and proved 0 0
fixed point theorems for such mappings. Paper t&s a
provided a few examples, which illustrated thesmilte
and, as an application, paper proved an existende a
uniqueness theorem for the generalized Fredholm .
integral equation of the second kind. At last, papas IO¢(t)dt> Oforeacte > (
applied the Monch fixed point theorem to prove two
results on the existence of approximate fixed gooft  \y\pere:
some continuous mappings.
Mishra and Choudhary (2010) presented some common
fixed point theorems for occasionally weakly coriipat

where, ¢: R* — R’ is a Lebesque-integrable mapping
which is summable, nonnegative and such that:

M(ABY, Qy, t)M(STx, Px, t),
M(STx,Qy,at),

mappings infuzzy metric spaces under various condgit m(x,y,t)= min
Du (2012) discussed several characterizations of MT M(ABY, Px,(2-a)t),
functions. Using the characterizations of MT-fuoos, M(ABy,STX, t)

paper established some existence theorems for
coincidence point and fixed point in complete nwetri
spaces. Results showed the new generalizations of

Berinde—Berinde’s fixed point theorem and Mizoguchi «  |f one of P(X), AB(X), ST(X) or Q(X) is a complete
Takahashi’'s fixed point theorem for nonlinear subspace of X, then

multivalued contractive maps. « P and ST have a coincidence point
Manro et al. _(2012) in th_|s study, we prove Q and AB have a coincidence point
common fixed point theorems in fuzzy metric spaces. Further. if
We also di It related to R- kl ti ’
typeean?;)pplisniguss.s result related to R-weakly comngutin -~ o' BA’ 0B = B_Q, QA =AQ, PT = TP. ST=TS
Chauhan (2009) proved a common fixed point * The pair {P, ST}is weakly compatible, then
theorem for two pairs of weakly compatible mappiigs ¢ A, B, S, T, P and Q have a unique common fixed

For all x, y,€ (0, 2) and t > 0 and:

M-fuzzy metric spaces. point in X

1.2. Praoblem Definition Pr oof

Lemma 1 By (a), since P(X)c AB(X), for any point ¥ € X,
Grabiec (1988): For all x,6X, M (x, y, *) is non-  there exists a point;& X such that Px= ABx,. Since

decreasing. Q(X) c ST(X), for this point x we can choose a poin x
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€ X such that Qx= STx and so on. Inductively, we can
define a sequencein fyin X such thatforn=0, 1,...,:

Y,, =PX,, = ABX,,,, and

QX 217 STXZN— 2

2n+1

By (b), for all t>0 andx = 1-g, with (0, 1), we have:

¢(t)dt= (t)dt

J-M(y2n+1 ,y2n+ 2, kt) J- M(Qx2r 1,Px2# 2,k2)

0

M(X 20 2X2 o 5t)

o(t)dt, > jo

J‘M(szmbezmvkt)

¢ (t)dt

0

M(Xyps 21 X o 12 £) = MiN
M(ABX 5,5 QX 5 » 1), M(STX 5, »PX,, »1),
M(STX,p, ) QX5 1,0 1), M(ABX ,, PX,, »(2-0)1),
M(ABX 2n+2 STX 2m 2 t)

M(Y 0 Y 20s 2 0 MY 20 2 Y 25 21,
=mMiNg M(Yane1 Y ome 200 MY 20 Y 55 2 1+ DY),
M(yzn’y2n+l' t)

MY 20 Y 2002 0 MY 2 1Y 20 2101
2MiNy M(Y;0: Yo D MY 20 2 Y 25 200,
M(Y 20 Y 200 )

> min{M(yzanan 1), MY 202 Y 20 zt)v}
M(Y 210 Y 20 2A8)

Since the t-norm * is continuous and M (x, y, .)ag
continuous, letting g~ 1 in (1a),we have:

M(y2n1 y2n+11 t)! }

M(Xpp4 20 Xppe 10 1) 2 min{
zrrz e MY 2040 Y 20 2 1)

Therefore:

Jaol\/1()'2n+1vV2n+2 o(tydt >J‘m'”""(y 2 1Y 20 2 MY 20  2n yd)(t)dt
Similarly, we also have:

M( , M( £),M(

J‘O Yan+2Y 2 3kt ¢(t)dt J‘m'” Yor 1Y 2n 2IMY 20 & 2n é)(b(t)dt

In general, we have forn =1, 2;...
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M M
J’O M(Ype1:Y 20 l)d)(t)dt J‘mln .Y e DM 5 1Y 5 Zt)d)(t)dt

Consequently, it follows that for n =1, 2, ....,
2.

pL=

LM(V”“'y”*Z’kt)q)(t)dt Zj:inM(yn,ym,tw(yMyFr Zt/kp)d)(t)dt

By noting that M(y+1, Yo IKP) — 1 as p— o, we
have forn=1, 2,

J‘M(Yn.;.lvymzx )¢(t)dt>J’m”M(Yn Y1 )(p(t)dt

0

Hence by Lemma 2, {§ is a Cauchy sequence. Now
suppose ST(X) is complete. Note that the subseguenc
{y2n+1} is contained in ST(X) and has a limit in ST(X).
Call it z. Let ue ST'z. Then STu = z. We shall use the
fact that the subsequence,flyalso converges to z. By
(b), we have:

o(tyde=[" "= tyat

J’ (PuYonigs kl)
>

J-m(u x2+1,t)

o(t)dt
Takea =1

M(ABX 500 QX 5 4 1), M(STu, Pu, 1)
M(STU, Q%1 1), M(ABX,,, ,Pu, t);
M(ABX,,,,STu,t)

m(U,szl,'[): mi

= min{M(Yan y2n+1! t)v M(Z! PU, t)v M(Z, YZm-l 't}
M(Y 20, PU, 1), MYz, 2,1)

which implies that, as #» «:

. [L,M(z,Pu,t),1,
m(ulXZnH_'t)_ mln{(Z,PU,t),l

=M(z,Pu,t)

!

Therefore:

Z'kt)(l)(t)dt ZIOM(PU Z't)(l)(t)dt

M(Pu
X

Therefore, by Lemma 2.3, we have Pu = z. Since STu
=z thus Pu =z = STu, i.e., uis a coincidencetpof P
and ST. This proves (i).
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Since P(X)c AB(X), Pu = z implies that £ AB(X). M(ABX .., QX ., ), M(STzZ, Pz, 1)
Let ve AB-1z. Then ABv = z. By (b), we have: M(2,%,...,t)= min] M(STz,Qx., , ,t), M(ABx,., ,,Pz,t},

M(ABX,,,,STz,t)

jo Vo Q. kt)(l)(t)dt J-M(PXZn Q. k) (I)(t)dt
2 fom(xz"’v'l o(t)dt M(Y,0r Yare 1), M(PZ, Pz, t)}
=mins Mpz,Y,...,t,

Takea = 1: M(Y,.. Pz, t),m(y,, ,Pz,t)
m(X,,, v, t) = Proceeding limit as A> , we have:
min{M(ABv,Qv,t), M(STX,,,t)M(STx,, ,Qv,t)} LMP22.0M

M(ABv, Px,,.t), M(ABV,STXx,,,t) m(z,%,,,,,t)= (Z,PZ,t),M(Z,PZ,t}
M(z,QV, 1), M(Y,, 11 Y20, D) =M(Pz,z,t)
=min{ M(Y,,_,, Qv, 1),
M(Z,Y,,,1),M(Z, Y, 1,1) Therefore:

J-m(F'z ,Z,kt)

Pz,z,t)
which implies that, as a> o ddt=[ """ bty

_ [M(z,Qv,1).1, Therefore, by Lemma 2.3, we have Pz = z so Pz =
m(X,, + v,t) = mln{ ]}

STz = z. By (b), we have:

M(z,Qu,t),1,
=M(z,Qv,t) m 2 Xom 2:Q2,
J‘O V2n+2:Q th)(b(t)dt:J‘OM(P 2n2:Q kt)(b(t)dt,
Therefore: > jom(xzn*z’z’t)q)(t)dt
[ Pomar= [ o nat Takea = 1

Therefore, by Lemma 2.3, we have Qv = z. Since . M(AB2,Q2,0, M(STX 2 P2 1)
ABv = z thus Qv = z = ABy, i.e., v is a coinciderpeint M(Xap.2:2, )= Miny M(STX,,, ,,Qz,1), M(ABZ,PX, , ,t),
of Q and AB. This proves (ii). M(ABZ,STX,,,,t)

The remaining two cases pertain essentially to the
previous cases. Indeed if P(X) or Q(X) is complelhep M(QZ, QZ, ), M(Yorus Yo 2+1)]
by (a) ze P(X) c AB(X) or z€ Q(X) c ST(X). Thus (i) _
and (ii) are completely established. = miny MYz, Q2,1),

Since the pair {P, ST} is weakly compatible therefo M(QZ,Y;p42:1), M(QZ, Y5, 1)
P and ST commute at their coincidence point, i.e.,

P(STu) = (ST)Pu or Pz = STz. By (d), we have Q(ABV) Proceeding limit as A» w0, we have:
= (AB)Qv or Qz = ABz.

Now, we prove that Pz = z, by (b), we have: M, . 2.)= mi 11,M(z,Qz,1),
anea M(Qz,z,t),M(Qz,z,t
JAOM(Pz,y2n+1 kt)¢(t)dt J~M(Pz Qo1 kt)¢ ()t =M(z,Qz,1).
> I "m0yt Therefore:
M(z,Qz,kt) M(z,Qz,t)
Takea = 1 [ o= T b (ot
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Therefore, by Lemma 3, we have Qz =z so Qz = If we put P = Q in Theorem 4.1, we have the
ABz = z. By (b) and using (d), we have: following result.
IM(Z P00 ()t = IWPZ Q0 @, Corollary 4.1:

Let (X, M, *) be a fuzzy metric space with continuous t-
ZJO ot norm= defined by t t>t for all te [0, 1]. Let A, B, S, T
and P be mappings from X into itself such that:
«  P(X)c AB(X) and P(X)c ST(X)
M(AB(Bz),Q(Bz),t),M(STz,Pz,t), ¢ There exists a constantk(0, 1) such that
m(z,Bz,t)= mirx M(STz,Q(Bz),t), M(ABz,Pz,1),
M (AB(Bz),STz,t)
= min{ M(Bz, Bz, ), M(z, z,t), M(z, Bz, 1},
=min{1,1,M(z,Bz,1),1,M(Bz,z.})
= M(z,Bz,t)

Takea =1

m(x,y,t)

o(tdt= [ g (Bt

J-M(Px Py, kt)

where, ¢: R" - R'is a Lebesque-integrable mapping
which is summable, nonnegative and such that:

j:¢(t)dt > Ofor eacte > (
Therefore:

(z,Bz,kt) ,Bz,t) Where:
j d(t)dt= j o (t)dt.
3 M (ABy, Py, 1), M(STx, Px,t), M(STxa t)
Therefore, by Lemma 3, we have Bz = z. Since ABz = m(x,y,t)= min M(ABy, Px, 2 a)t), M(ABy, STx, 1)
z, therefore Az = z. Again by (b) and using (d), veee:

2z, 2.0z, For all x, ye X, a € (0, 2) and t > 0 and:
Jv (T. kt)(l)(t)dt JvM(P(T ), Q: kl)(l)(t)dt

* If one of P(X), AB(X) or ST(X) is a complete

J'mm “Dn (), subspace of X, then
¢« P and ST have a coincidence point
Takea = 1: « P and AB have a coincidence point
Further, if
M(ABz,Qz,1). M(ST(T2), P(T2), 1), « AB=BA PB=BP,PA=AP, PT=TP, ST=TSand
m(Tz,z,t) = miny M(ST(T2)Qz, t), M(ABz, p(T2))t «  The pair {P, ST} is weakly compatible, Then
M(ABz,ST(Tz),t) « A B, S, T and P have a unigue common fixed point
. M(Qz,Qz, 1), M(Tz, Tz, 1), |)r(1 X _Ilfhwe put E:l: T :hlx (thti idferl}tity'mappinﬁ-on
M(Tz,2,0.M(z.T2,1). Mz, T2t ) in Theorem 4.1, we have the following result:
=min{1,1,M(Tz,z,t),M(z, Tz,1),M(z,Tz,}) Corollary 4.2
=M(Tz,z,t). Let (X, M, ) be a fuzzy metric space with continuous
t-norm = defined by t+ t>t for all t € [0, 1]. Let A, S, P
Therefore: and Q be mappings from X into itself such that:
M(Tz,z,kt) M(Tz,z,t) °

e There exists a constanik(0, 1) such that:

Therefore, by Lemma 3, we have Tz = z. Since SZz = M(Px,Qy kt) m(x,y.1)
therefore Sz = z. By combining the above resuléshave: | odez] (0t

0

Az=Bz=Sz=Tz=Pz=Qz=z, where, ¢: R* — R’ is a Lebesque-integrable mapping

That is z is a common fixed point of A, B, S, TaiRl Q. which is summable, nonnegative and such that:
The uniqueness of the common fixed point of A, BT SP e
and Q follows easily from (b). This completes theap. [0t dt>0foreacte> ¢
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Where:

m(x,y,t)= min{M(Ay’Qy't)’M(SX'PXJ),M(SX’QW t)}
M(Ay, Px,2-a)t), M(Ay, Sx,t)

For all x, ye X, a € (0, 2) and t > 0 and:

* If one of P(X), A(X), S(X) or Q(X) is a complete
subspace of X

* then

« P and S have a coincidence point and

* Q and A have a coincidence point.
Further, if

« QA=AQand

* The pair {P, S} is weakly compatible, then

« A 'S, Pand Q have a unigue common fixed point in X

If we put A = S in Corollary 4.2, we have the
following result:

Corollary 4.3

Let (X, M, %) be a fuzzy metric space with
continuous defined by#t>tfor all te [0, 1]. Let A, P
and Q be mappings from X such that:

«  P(X)c A(X) and Q(X)c A(X)
» There exists a constantk(0, 1) such that:

J-M(Px,Qy,kt

m
0 0

o@dt=[""" g (tyelt

where, ¢: R" — R is a Lebesque-integrable mapping
which is summa nonnegative and such that:

J-oEq)(t)dt >0 foreache > (

Where:

m(x,y,t)= min{M(Ay’Qy't)’M(SX'PXJ),M(SX’QW t)}
M(Ay, Px,2-a)t), M(Ay, Sx,t)

For all x, ye X, a € (0, 2) and t > 0 and:

* If one of P(X), Q(X) or A(X) is a complete subspace
of X, then

P and A have a coincidence point and

* Q and A have a coincidence point
Further, if

« QA=AQand

* The pair {P, A} is weakly compatible, then

A, P and Q have a unigue common fixed point in X

////4 Science Publications 71

In Theorem 4.1, if we replace the condition QA = AQ
by weak compatibility of the pair {Q, AB} then weate
the following theorem.

Theorem 4.2

Let (X, M, *) be a fuzzy metric space with continuous t-
norm=x defined by & t>tforall te [0, 1]. LetA, B, S, T, P
and Q be mappings from X into itself such that:

«  P(X)c AB(X) and Q(X)c ST(X)
¢ There exists a constan&k(0, 1) such that:

m(x,y,t

o (t)dt

M(Px,Qy,kt)
J

cp(t)dtzj0
where, ¢: R~ R' is a Lebesque-integrable mapping
which is summable, nonnegative and such that:

j:¢(t)dt > Oforeacte> 0

Where:

m(x,y,t)=

.| M(ABYy,Qy,t), M(STx, Px,t), M(STx,Qya t)
M(ABy,Px,2-a)t), M(ABy,STx,t)

For all x, ye X, a € (0, 2) and t > 0 and:

* If one of P(X), AB(X), ST(X) or Q(X) is a complete
subspace of X, then

¢« P and ST have a coincidence point

¢« Q and AB have a coincidence point
Further, if

« AB=BA QB=BQ,PT=TP,ST=TS

e The pairs {P, ST} and {Q, AB} are weakly
compatible, Then

« A B, S, T, P and Q have a unigue common fixed
point in X. By using Theorem 4.2, we have the
following theorem

Theorem 4.3

Let (X, M, *x) be a fuzzy metric space with
continuous t-normx defined by t« t>t for all t€ [0, 1].
Let A, B, S, T and Pi, fori =0, 1, 2,..., be maggsn
from X into itself such that:

*  Py(X) c AB(X) and Pi(X)c ST(X), forie N
¢ There exists a constan&k(0, 1) such that:

m(x,y,t)

b (t)dt

M(Pyx.R y.kt)
J

d(t)dt> jo
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where, ¢: R"— R’ is a Lebesque-integrable mapping Chauhan, S.S., 2009. Common fixed point theorem for
which is summable, nonnegative and such that: two pairs of weakly compatible mappings in M-
fuzzy metric spaces. Int. J. Math. Anal., 3: 39839
jj¢(t)dt>o foreactt > 0 Cho, Y.J., 1997. Fixed point in fuzzy metric spacgs
Fuzzy Mathem., 5: 949-962.
Where: Du, W.S., 2012. On coincidence point and fixed poin
theorems for nonlinear multivalued maps. Topol.
m(x,y,t)= Appli., 159: 49-56.
- M(ABY, Py, 1), M(STx, B x,t), M(STX,P yx t), George, A. anq P. Veeramani, 1994. On some. results
M(ABY, P,x,2-a)t), M(ABy,STx, 1) fuzzy metric spaces. Fuzzy Sets Syst., 64: 395-399.
DOI: 10.1016/0165-0114(94)90162-7
Grabiec, M., 1988. Fixed point in fuzzy metric spac
Fuzzy Sets Syst., 27: 385-389.
« If one of R(X), AB(X) or ST(X) is a complete Jungck, G. and B.E. Rhoades, 2008. Fixed point

For all x, ye X, a € (0, 2) and t > 0 and:

subspace of X or alternatively,, For iIN, are theorems for occasionally weakly compatible
complete subspace of X, then mappings. Erratum, Fixed Point Theory, 9: 383-384.
¢ Poand ST have a coincidence point Klim, D. and D. Wardowski, 2007. Fixed point thems
¢ ForiON, B and AB have a coincidence point for set-valued contractions in complete metric
Further, if spaces. J. Math. Anal. Appli., 334: 132-139. DOI:
« AB=BA PB=BR(N),POT =TPO, ST=TS 10.1016/j.jmaa.2006.12.012
» The pairs {B, ST} and {R(iN ), AB} are weakly ~ Manro, S., S.S. Bhatia and S. Kumar, 2012. Common
compatible, then fixed point theorems in fuzzy metric spaces. Annals
* AB S TandPRfori=0,1,2.., have a unique Fuzzy Mathem. Inform., 3: 151-158.
common fixed point in X Mishra, M.K., P. Sharma and D.B. Ojha, 2010. Fixed
points theorem in fuzzy metric space for weakly
2. CONCLUSION compatible maps satisfying integral type inequality
Some conditions involve linear and nonlinear Int. J. Applied Eng. Res., 1: 315-315.

expressions (rational, irrational and of generglely =~ Mishra, R.K. and S. Choudhary, 2010. On fixed point
Recently, some fixed point results for mappings theorems in fuzzy metricspaces. IMACST, 1: 1-1.
satisfying an integral type contractive conditifixed Mishra, S.N., N. Sharma and S.L. Singh, 1994. Commo
point theorems for various generalizations of fixed points of maps on fuzzy metric spaces. Int. J
contraction mappings in probabilistic and fuzzy rieet Math. Math. Sci., 17: 253-258.

space were described. In our proposed method, weRhoades, B.E., 1988. Contractive definitions and
proved some common fixed point theorems for six continuity. Contemporary Math, 72: 233-245.
mappings by using contractive condition of integral schweizer, B. and A. Sklar, 1960. Statistical noetri
type for class of weakly compatible maps in non- spaces. Pacific J. Math., 10: 313-334.

complete mtumpmsnc fuzzy.metrlc_ spaces, withou Singh, D., M. Sharma, R. Sharma and N. Singh, 2012.
taking any continuous mapping of mtegrql type. The Some common fixed point theorems in fuzzy metric
theorems and corollary proved that this research spaces. Adv. Fixed Point Theory, 2: 92-107.

proved the f').(Ed point theorems in terms of mapping Zadeh, L.A., 1965. Fuzzy sets. Inform. Control, 898-
in fuzzy metric spaces. 353

3. REFERENCES

Bugajewski, D. and P. Kasprzak, 2009. Fixed point
theorems for weakly F -contractive and strongly F-
expansivemappings. J. Math. Anal. Appli., 359:
126-134.

////4 Science Publications 72 JMSS



