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I INTRODUCTION

The idea of fuzzy set was given by Zadeh [15].After the
notion of intuitionistic fuzzy sets introduced and studied
byAtanassov [14].Coker [6] presented the idea of
intuitionistic fuzzy topological spaces.Further, Jungck [13]
proved some common fixed point theorem in intuitionistic
fuzzy metric space.Later on,  Turkoglu et al. [7]
formulated the notions of weakly commuting and R weakly
commuting mappings in intuitionistic fuzzy metric spaces
and obtained the intuitionistic fuzzy version of Pant’s
theorem [16]. In fewrecent years, the study of random
fixed point have attracted much attention. In particular,
random iteration schemes leading to random fixed point of
random operator. The present paper deals with some fixed
point theorems for random operator in IFMS. We find
unique random fixed point of random operator by
considering a sequence of measurable functions satisfying
particular conditions.

1. PRELIMINARIES

Throughout this paper (£,X)denotes a measurable space
consisting of a set Q and sigma algebra X of subset of Q . X
stands for a Banach space, and C is non empty subset of X.

Definition 2A: A function R : Q x C — Cis said to be
measurable if

R~Y(B N C) € xfor every Borel subset B of X.

Definition 2B: A function R : Q X C — C is said to be
random operator, if

R(., X) : Q — C is measurable for every x € C.
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Definition 2C: A random operator R : Q X C — Cis said to
be continuous if for fixed E€Q,R(E.):C - Cis
continuous.

Definition 2D:. A measurable function g : Q — Cis said to
be random fixed point of the random operator R : Q X C -

C, if R(Eg(®)=g®, eI 0O0r R(E) =
g@®).

Definition 2.1[modified in 1]: Let (X, d) be a complete
metric space, CE (0, 1) and f: X—X be a mapping such that
for each X, y € X,% isameaserable selector and
(Q, X)denotes a measurable space consisting of a set Q and
sigma algebra X of subset of Q. A: X - X

d(&x 8y)

a(fex ,fey)
f e(t)dt
0

e(t)dt < cf
0

where ¢@: [0,+00) —[0,+0) is a Lebesgue integrable
mapping which is summable on each compact subset of
[0,+0) , non-negative, and such that for each &> o,

Jy @(t)dt then f has a unique fixed point a € X such that
foreach &x € X, lim,_, f"&x = &a.

B.E.Rhoades [2],extended the result of Branciari [1] by
replacing the above contractive condition by the following

d(fex .f&y)
J p(t)dt
0

max {d (6x £3),d (§,f§).d 5y ), S XL 1A Cr[E0)
<c f
0

@(t)dt.

Definition 2.2[3].A binary operation *: [0, 1] X[0, 1] =[O0,
1] is a continuous t-norm if,

(i) * is associative and commutative,
(if) * is continuous,
(iii)a* 1 =aforall a €[0, 1],

(ivya*b <c*dwhenevera<candb <dforall a, b, c,
d €[0, 1],

Two typical examples of continuous t-norm are a * b = ab
and a * b = min (a, b).
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Definition 2.3[3].A binary operation $: [0, 1] X[0, 1] =[O0,
1] is a continuous t-norm if

(i) < is associative and commutative,
(i) ¢ is continuous,
(iii) a¢1 = a for all a €[0, 1],

(iv) a¢b < ¢ ¢d whenever a < c and b < d for all a, b, c,
d €[0, 1],

Two typical examples of continuous t-co norm are a%b =
ab and a ¢b =min (a, b).

Definition 2.4[4].A 5-tuple (X, M, N, *,$) is said to be an
intuitionistic fuzzy metric space with random operator, if
X is an arbitrary set, = is a continuous t-norm, < is a
continuous t-co-norm and M, N are fuzzy sets on X? x
[0, ), € is a measerable selector and  (Q,Z)denotes a
measurable space consisting of a set Q0 and sigma algebra X
of subset of Q . A: X - Xsatisfying the following
conditions:

(i) MQEx,8y,t) +NQEx,8y,t) <
1foralltx,&y € X and t > 0;

(i) MEx,ty,0) =0 foralltx,ty €X;

(i) MEx,&y,t) =1foralltx, iy € Xandt >
0if and only if &x = Ey;

(iv) M(&x,8y,t) =M@y, 8 ,t) forall&x,8y €
Xandt > 0;

(v) MQGx,8y,t)*MQy,8z,85) < M(Ex, 8zt +
sfor alltx,§ yeX and s,t>0;

(vi) foralléx,ty € X,M(x,&y, .):[0,00) >
[0,1] is left continuous;

(vii) lim,,M(Ex,Ey,t) =1 foralltx, &y €
Xandt > 0;

(viii) N(¢x,&y,0) =1 foralltx,ty € X;
(ix) M@Ex,Ey,t)=1foralltx,fy€EXandt >
0if and only if tx = &y;
(x) N(&x,8y,t) = Ny, & ,t) forall&x,Ey €
Xandt > 0;

(xi) NGx,8y,t) ¢ N@y.5z,s) = N(§x, &zt +
sforallx, S yeX and s,t>0;

(xii) foralléx,&y € X,N(x,y, .):[0,) -
[0,1] is right continuous;

(xiii) lim, L, NEx,8y,t) =0 forall €x, &y €
Xandt> 0.

Then (M, N) is called an intuitionistic fuzzy metric space
on X with random operator. The functions M(x, y, t) and
N(X, y, t) denote the degree of nearness and the degree of
non-nearness between X and y w.r.t. t respectively.
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Remark 2.1[modified in 4]. Every fuzzy metric space
(X,M, =) is an intuitionistic fuzzy metric space of the
form (X ,M,1 — M, %,$) such that t-norm = and t-co norm
$defined by a*a=a,a€[0,1]&(1—-a)¢ (1—a) <
(1—a)forallx,yeXIn IFM space (X,M,N, =
,o,Mex £y, *is non-decreasing and Agx £y, ¢ is non-
increasing with random operator.

Remark 2.2[Modified in 17]. Let (X,d) be a metric
space. Define t-norm a * b = min (a, b) andt-co norm a ¢b
=max (a,b), foralltx,fy e X &t > 0.

t d(&x ,5y)
My (&x, 8y, t) = T Ny (x, 8y,t) = ﬁ-ﬂlen

(X,M,N, %) is an intuitionistic fuzzy metric space
induced by the metric. It is obvious that N(&x, &y, t) = 1 —
M(&x,8y,t)

[Modified in 4]

Definition 2.5. Let (X, M, N, *,$) be an intuitionistic
fuzzy metric space & is a measerable selector and
(Q, X)denotes a measurable space consisting of a set Q and
sigma algebra X of subset of . A: X - X, Then

(i) a sequence {&x,} in X is called Cauchy-sequence if, for
all t>0&P>0,lim,_ e M(§x,4p ,8x, ,t) = 1land
limy, oo N(§ Xy, 4p , X, , 1) = 0,

(ii) a sequence {&x,} in X is said to be convergent to a
point &x € X if , forall t > 0,

lim,_,, M(&x, ,&x,t) = 1 and lim,_, N(€x, ,&x,t) =
0.

Definition 2.6. Let (X, M, N, *,$) be an intuitionistic
fuzzy metric space and{€y, } be a sequence in X if there
exists a number k€
(0,1),¢is a measerable selector and  (Q, X)denotes a
measurable space consisting of a set () and sigma algebra X

of subsetof Q. A X > X

such that:

1. M(E)’n+2,§)’n+1,kf) = M(Eyn+1 'Eyn ’ t)!

Z-N(Eyn+2' Eyn+1: kt) < N(Eyn+1 i Eyn ’ t)

for all t>0andn=1.,23...... then {y, } is a Cauchy
sequence in X.

Definition 2.7. A pair of self-mappings (f, g) of an
intuitionistic fuzzy metric space

X, M, N, *,$) is said
limy, oo M(fg&xn , gf6%n ,t) =
1&lim,_, N(fgéx, ,9f%x,,t) =0 for every t > 0,
whenever {§x,} is a sequence in X such that
lim,, . f&x, = nll_)rg g&x, = ¢z, forsome.tz € X.

to be compatible if

Definition 2.8. A pair of self-mappings (f, g) of an
intuitionistic fuzzy metric space
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(X, M, N, *,$) is said to be non-compatible if
limy, o M(fg8x, , gfExn 1) #

1&lim,,_, N(fgéx, ,gf&x, ,t) # 0 for every t>0,
whenever {€x,} is a sequence in X such that

lim, ., f&x, = 7}1}2 g&x, = &z, forsome.iz € X.

Definition 2.9. An intuitionistic fuzzy metric space (X, M,
N, *,<) is said to be complete if and only if every Cauchy
sequence in X is convergent.

Lemma 2.1. Let (X, M, N, *,¢) be an intuitionistic fuzzy
metric space and forall€x,§y € X,t >0 and if for a
number k € (0,1) such that

3. Main results
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M(&x 8y, kt) = M(Ey , &, )& N(§x , 8y , kt) <
N(&y,&x,t)then &x = &y.

Definition 2.9[modification in 13]. A pair of self-
mappings (f,g) of a metric space is said to be weakly
compatible for random operator & if they commute at their
coincidence points i.e. f&u = gu for some §u € X,then

fgsu = gfiu.

Theorem 3.1. Let A, B, Sand T be self-maps of intuitionistic fuzzy metric spaces

(X, M, N, *,%) with continuous t-norm * and continuous t-co norm ¢defined by t * t > tand (1 —¢t) ¢ (1—-1¢t) <
(1 —1¢) forall t € [0, 1],€is a measerable selector and (£, Z)denotes a measurable space consisting of a set Q and sigma
algebra ¥ of subset of Q. A: X - Xsatisfying the following condition:

(3.1.1) A(X) €S(X) and B(X) €T(X),

(3.1.2) If one of the A, B, Sand T is a complete subspace of X then {A, T}&{B, S} have a coincidence point,

(3.1.3) The pairs (A, T) and (B, S) are weakly compatible,
(3.1.4)

p)dt = J

J-M(A{x B¢y ,t)
0 0

and

N(A¢x ,BSy t)
f e(t)dt Sf
0

0

(M (Téx ,SEy t)*M (T&x ,Aéx t)xM (Aéx SEy ,t)«
‘”{m”‘ ( M(SEy T&x £)*M(BEx TEy t)*M (BEx SEx t) >}

e(t)dt

N(T&x ,SEy t)ON(TEx ,Aéx ,t)ON(Aéx ,SEy )&
“’{max ( N(SEy Téx £)oN(BEx TEy £)ON(BEx SEx t) )}

p(t)dt

véx, &y € X&> 0, where @, ¢:[0,1] - [0,1] is a continuous function such that @(t) > t&p(t) <t foreach0<t<1

and @(1) = 1 and @(0) = 0 with M(¢éx,&y,t) > 0.

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

Proof:Since A(X) €S(X), therefore for any x, € X, there exists a point {x; € X such that Aéx, = S&x; and for the point
&x, , we can choose a point x&, € X such that B&éx; = Téx, as B(X) €S(X). Inductively, we getSequence {£y,} in X as
follows Ey2n+1 = foZn+1 = fozn_'_z and Eyzn = Afon = S€x2n+1 forn= 0,1,2 Puttlng X = fon , Y = xfzn_'_l in

(3.1.4) we have,

M(Téx2p ,SEx2n+1 L)*M (T x2n ASx2y t)*

0

MEyan £y2n+1.t)
f p(t)dt Zf
0

0

pt)dt = f

fM(§YZn £Yan+1.t)
0 0
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@{min (M(A§XZn SExon+1 )*M(SEx2m 41 ,TEx2n J)*)}
fM(Af’CZn BExon41.t) (p(t)dt > J‘O M(B¢xan TExXon+1 )*M(BExap SExon ,t) (p(t)dt
MEyan-1.8Y2n £)*MEYan—1.8Y2n t)*
B{min| MEyan $y2n )*MEY2n $Y2n—1t)*
p(t)dt

MEy2n—1.8Y2n t)*MEy2n—1 $y2n t)

MEyan—-1.8y2n *MEYan—1 .5Y2n ,O)*
@{min 1M (§y2n £yan—1.t)*
MEyan—1.8y2n *MEyan—1.8y2n ) /) o (t)dt
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B{M (Ey2n—1£y2n ,t)} M(Eyan—1.4Y2n )

dt > d d
() t>f o(®) t>f0 o(D)dt

J-M(fJ/Zn £Yan+1.t)
0 0

as @(t) > tforeach 0 <t < 1and

N(Téx2p ,SEx2n+1 SN (TEx2n Afx2n £)$
pimax [ N(A&xzp ,S$x2n+1 £)ON(SEx2n 41, TEX2n 04

N(BSx2n TExam+1 )ON(BEX2n ,SEx2m ,t) >} p(t)dtdt

N(ASx2n BExon+1 )
f p(t)dt < f
0 0
{ (N(s‘y2n—1 £yan DONEYan—1.£Y2n .t)<>>}
NGyan $yzn+1.t) pymax| NEyzn £y2n t)ON(EY2n £¥2n—-1.t)¢
f p(t)dt Sf NEya2n-14Y2n ONEY2n—1.y2n ,t) p(t)dt
0 0

NEy2n—14Y2n t)ONEyan—1 £yan )¢
NEy2n £y2n+1.t) @{max 1ONEyan £yan—-1.6)¢
f p(t)dt S_f NEyzn—1.8y2n DN Ey2n-18v2n 1) /) o (t)dt
0 0

@{NEy2n-1.8y2n )} N(Eyan-1.4y2n .t)

NEyan £yan+1.t)
f £(t)dt < f o(t)dt
0 1]

p®)dt < f

0

asp(t) <tforeach 0 <t < 1.

Thus {M(éy,,, €Vanys1, t), n = 0} is an increasing sequence of positive real numbers in [0,1] which tends to a limit < 1,
also {N(&y2p 41, EVan42,t),n = 0} is an decreasing sequence of positive real numbers [ 0 ,1] which tends to a limit k =
0.Therefore for every
ne I+M(€yn' Eyn+1' t) > M(fyn—lr fyn: t)& 1irnn—wo M(f Yn » Eyn+1 ’ t) =

1,N(€yn' S;yn+1' t)N(SCyn—l' Scyn' t)&limn—mo N(E Yn» Eyn+1 ) t) =0.

Now any positive integer p, we obtain
Jim M($ Yo, Ynap 1) = 1 & MM Ny, EYnap, 1) =0

Which shows that {€y,} is a Cauchy sequence in X. Letw € S™1&uthen Séw = &u. we shall use the fact that subquence
{y2, 41} also converges to u.Now by putting x = x,, , ¥ = w in (3.1.4) and taking n - o

M(TEx2n ,SEW t)*M(Téxop A Xop ,t)*
‘D{min M(Aéxpy SEW t)xM(SEw TExpy, t)* }
p(t)dt

M(A&xzn ,BEW t)
f M(BExoy TEW ‘t)*M(Bf"Zn SExon ,t)
0

e)dt = f

0

(M Gu du )M Gu Su )M (§u du b«
o)t > j @{m‘"(M(Eu £ )M (Eu u t)eM (Eu fu t) )}(p ©)dt

J—M(Eu ,Béw t)
0 0

M(§u ,Béw ,t) O{M (§u Su ,t)} 8(1)
f o(t)dt zf £(t)dt zj o(t)dt
0 0 0

18 M(EU,BEW 1) = 1ot v et v et et e e e e e e e e (%)
also
N(T§xan SEw )N (Téxzy A X2n )%
N(ASx2n ,Béw t) pimax | N(A&xzn SEw £)ON(SEw TExzy )
f p(t)dt < J N(BEx2n ,TEW £)ON(BEx2n ,SEx2y 1t) p(t)dt
0 0

N(Eu &u )N (Fu fu )N (Eu fu t)é
N(éu ,BEw ,t) (p{max( N t)SN t)ON t >}

f p()dt < f R p(t)dt

0 0
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N(§u ,Béw ,t) @ {N(u gu t)} »(0)
f @(t)dt Sf p(t)dt Sf @(t)dt
0 0 0

L8 N(EU,BEW 1) S 0 et v et e e e v e et e e e we e wen e ()

From (*) and (**), Let éu = Béw. Since Séw = &u we have Séw = Béw = &u i.e. &w is the coincidence point of B and
S. As B(X) €T(X), = Béw - Eu e T(X). Let &v € T~ 1&uthen T&v = &u. Now by putting &x = &v, &y = Expp,4q IN
(3.1.4)

M(T§v ,SExopn+1,t)*M(T§v ,ASv t)*
@imin| M(ASv ,SExop 41 ,t)*M (SEx2n +1 TSV t)*
p(t)dt

M(A§v ,Béxap+1.,t)
f M(Bév ,Téxppn 41 ,t)*M(BEv Sév t)
0

@(t)dt Zf
0

taking n - oo

M(Eu Eu t)xM(Eu Aév t)*M(A¢v Eu ,t)*)}

M(A¢v du ,t) @{min ( M *M *M
f o(Odt ZJ Gu gu t)xM (u du t)*M (§u §u t) o(O)dtt
0 0

M(Aév éu ,t) B{min (1xM (Eu ,Aév ,t)*M(Afv Eu t)*1x1x1)}
f p(t)dt = f p(t)dt
0 0

M(AEv &u t) O{M (Eu ,Aév ,t)} M(&u Av t)
i.ef p(t)dt ZJ <p(t)dt>f p(t)dt
0 0 0

and

N(T¢v ,SEx2p 41 ,t)ON(Tév Adv )&
pimax | N(Av,SExon+1 t)ON(SExan+1,TEv t)¢
N(BEv T xzm+1 £)¢N(BEv .S§v t) p(t)dt

N(A¢v ,BExapn+1 )
f p(t)dt < f
0 0
taking n - oo
(ﬂ{max (N(Eu £u )N ,Afv )N (Afv Su .t)<>>}

N(¢u éu t)oN(Eu u t)ON(u fu ,t)

N(Aév Eu t)
f p()dt < j p(t)dt
0

0

N(A¢v gu t) @{max (14N (Eu A8 t)ON(Asv Su t)$14141)}
f p(t)dt < f p(t)dt
0

0

N(Aév &u t) B{N (éu ,Aév t)} N(¢u ,Aév t)
i.ef p(t)dt SJ p(t)dt <j e(t)dt
0 0 0

Therefore, we get Aév = éu. we have Tév = Aév = éu. Thus év is a coincidence point of A & T.

Since the pairs {A, T} and {B , S} are weakly compatible i.e. B(Séw) = S(Béw) — Béu = Séu and A(Tév) = T(4év) -
Aéu = Téu.Now by putting &x = &u, &y = &xy,yqin
M(Téu SExop 41 ,6)*M (Téu Adu t)«
Q{min (M(Afu SEXon 41 E)*M(SEx2n 41 ,TéU .0*)}
M(Béu ,Téxpp+1 ,t)xM(Béu ,Séu t) go(t)dt

pt)dt = f

fM(Afu BExon 41 )
0 0

taking n - o (3.1.4)
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M(A&u Eu t)
f p(t)dt = f
0

0

. (M(Aéu Eu t)*M(Aéu Aéu t)*M(Aéu u ,t)*
Q){mm ( M(Eu ,Aéu ,t)xM (Eu Eu t)*M (Eu Eu t) )}
p(t)dt

M(Aéu &u t) B{min (M (A¢u Eu t)*x1«M(Aéu Eu ,t)*M (Eu ,Afu t)x1x1)}
f p(t)dt = f p(t)dt
0

0

M(Aéu &u t) B{M (A¢u &u ,t)} M(Aéu éu t)
i.ef p(t)dt zf E(t)dt >f p(t)dt
0 0 0

and
N(T§u ,S§x2pn +1 L)ON(T§u Adu )¢
N(A&u ,BEXgp 41 ,t) p{max | N(ASu ,S§x2p 41 ,£)ON(SEx2n+1,Tu )¢
f (p(t)dt < J‘ N(Béu ,Téxpn 41 t)ON(Béu Séu ,t) (p(t)dt
0 0
taking n - o

N(A&u &u t)ON(Afu ,Aéu t)ON(Aéu &u t)$
"’{max ( N(Eu A8 £)ON(Eu Fu )N (Eu fu t) )}

N(Aéu &u t)
f p®)dt < f p(t)dt
0

0

N(Aéu Eu t) @{max (N(Aéu &u t)S1ON(Aéu éu t)ON(Eu Aéu t)$141)}
f p)dt < J p(t)dt
0 0

N(A&u Eu ,t) @{N(A¢u Eu t)} N(A&u Eu ,t)
i.ef e(t)dt Sf E(t)dt <f p(t)dt
0 0 0

ISSN: 2349-4689

Therefore, we get Aéu = fu. So we have  Afu = Téu = &u. similarly by putting &x = &xy,,, &y =¢éu in (3.1.4)
asn — ooéu = Béu = Séu. Thus Aéu = Béu = Séu = Téu = &u i.e. éu is a common fixed point of A, B, Sand T.

Uniqueness: Let éw(éw # &u) be another common fixed point of A, B, Sand T. then by putting éx = éu, &y = éw

in (3.1.4)

ofmi M(Téu ,Séw t)*M (Téu ,Aéu t)xM(Aéu ,SEw ,t)*
o(0)dt = f {"”" ( M(SEw T&u )M (BEu TEw £)+M (BEu SEu t) )}

0

M(A&u ,Béw ,t)
| p(0dt
0

(M (Eu Ew t)*M(Eu u 0)*M (§u Ew t)*
M(Eu éw t) @{mln(M *M *M >}
f p(t)dt > J R IO
0 0

M(Eu Ew t)*1xM (Eu Ew t)*M(Ew Eu t)* }

M(Eu éw t) @imin .
f o(O)dt > J ( M@uw t)*1 o(t)dt
0 0

Mu §w t) O{M (u Sw )} Mu gw t)
i.ef e(t)dt Zf E(t)dt >J- p(t)dt
0 0 0

and

N(Téu ,SEw ,t)SN(TEu Aéu t)SN(Aéu ,SEw ,t)<
‘p{m“x ( N(S&Ew Téu £)oN(BEw TEw t)oN (BEw ,SEu t) )}

N(Aéu ,Béw t)
f p(t)dt
0

p(t)dt SJ

0
(p{max (N(fu Ew L E)ON (Eu fu t)ON (Eu &w .t)O)}

NGw u t)oN(Eu §w t)ON(u Su t)

N(¢u éw t)
f p®)dt < J p(t)dt
0

0
N(Eu &w t)S1ON(Eu Ew t)ON(Ew fu t)<

N(¢u éw t) @imax N )61
f o(t)dt < f Guw 6 o(t)dt
0 0

N(§u gw t) e{NCu dw )} N(Gu w t)
i.ef Ep(t)dt sf E(t)dt <f p(t)dt
0 0 0
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Hence éu = éw forall éx,yé € X and t > 0.

Therefore &u is the unique common random fixed point of A, B, Sand T.

This completes the proof.

(1]

(2]

(3]
(4]

(5]

(6]
(7]

(8]

(9]

REFERENCES

A. Branciari. A fixed point theorem for mappings satisfying a general contractive condition of integral type. Int.J.Math.Sci.
29(9)(2002), 531 - 536.

B.E. Rhoades, Two fixed point theorems for mappings satisfying a general contractive condition of integral type. International
Journal of Mathematics and Mathematical Sciences, 63 (2003), 4007 - 4013.

B Schweizer and A Sklar, Statistical metric spaces, Pacific J. Math., 10(1960),314-334.

C. Alaca, D. Turkoglu and C. Yildiz: Fixed points in intuitionistic fuzzy metric spaces, Chaos, Solitons & Fractals, 29(5) (2006),
1073-1078.

Choudhary, B.S. and Ray,M. “Convergence of an iteration leading to a solution of a random operator equation” J. Appl. Stochastic
Anal. 12(1999). No. 2, 161-168 .

D. Coker: An introduction to intuitionistic fuzzy topological spaces, Fuzzy Sets and System, 88(1997), 81-89.

D. Turkoglu, C. Alaca, Y. J. Cho and C. Yildiz: Common fixed point theorems in intuitionistic fuzzy metric spaces, J. Appl. Math.
& Computing, 22(2006), 411-424.

Dhagat, V.B., Sharma,A. and Bhardwaj, R.K. “Fixed point theoremsfor random operators in Hilbert spaces,” International Journal
of Math. Anal.2(2008).No.12,557-561

G. Jungck, Commuting mappings and fixed point, Amer. Math. Monthly 83 (1976), 261-263.

[10] Grabiec M, Fixed points in fuzzy metric spaces, Fuzzy Sets and Systems, 27(1988), 385-389.

[11] Imdad M.and Ali J, Some common fixed point theorems in fuzzy metric spaces, Mathematical Communication, 11(2006), 153-163.

[12] J.S. Park, Y.C. Kwun, and J.H. Park: A fixed point theorem in the intuitionistic fuzzy metric spaces, Far East J. Math. Sci.,

16(2005), 137-149.

[13] Jungck G. and Rhoades B.E, Fixed point for set valued functions without continuity, Indian J. Pure and Appl. Math., 29(3) (1998),

227-238.

[14] K. Atanassov: Intuitionistic fuzzy sets, Fuzzy Sets and System, 20(1986), 87-96.

[15] L.A. Zadeh, Fuzzy sets, Infor. and Control, 8 (1965), 338-353.

[16] Pant R.P, Common fixed points of non-commuting mappings, J. Math. Anal. Appl., 188(1994), 436-440.

[17] Park J.H, Intuitionistic fuzzy metric spaces, Chaos, Solitons & Fractals,22(2004), 1039-1046.

[18 ] S. Banach, Sur les oprations dans les ensembles abstraits et leur application aux equations integrals, Fund. Math.3,(1922)133-181

WWW.ijspr.com IUSPR | 251



