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ABSTRACT

In this paper, common fixed point theorems for oecasionallyyweakly compatible mappings in

intuitionistic fuzzy metric space has beén proved which is a_generalization of the result of

Turkoglu et. al. [9]. We also cited an example in suppert of our result.
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I. INTRODUCTION

Zadeh's [10] investigation of the netion of fuzzy set"has led to a rich growth of fuzzy Mathematics. Many
authors have introduced the concept of\fuzzy metric in different ways. Atanassov [2] introduced and studied the
concept’of intuitionistic fuzzy set. They\notion of intuitionstic fuzzy metric space defined by Park [8] is a
genéralization of fuzzy metric'space due to George and Veeramani [4]. Further, using the idea of Intuitionistic
Fuzzy set, Alaca et.al. [1] defined the notion of Intuitionistic Fuzzy Metric space, as Park [8] with the help of
continuous t'=norms and g¢ontintous t—conorms, as a generalization of fuzzy metric space due to Kramosil and
Michalek [6], further, Coker [3], Turkoglu [9] and others have been expansively developed the theory of
Intuitionistic Fuzzy ‘set and applications. Turkoglu et. al. [9] introduced the notion of Cauchy sequences in
intuitionistic fuzzy metric space. They generalized the Jungck's [5] common fixed point theorem in intuitionistic
fuzzy metric space and proved the intuitionistic fuzzy version of Pant's theorem [7] by giving the definition of

weakly commuting and R-weakly commuting mappings in intuitionistic fuzzy metric space.

For the sake of completeness, we recall some definitions and known results in Fuzzy metric space.
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Il. PRELIMINARIES

Definition 2.1. [1] A binary operation *:[0,1] x [0, 1]—[0,1] is continuous t-norm if * satisfies the following
conditions :

(i) * is commutative and associative;
(i) * s continuous;

(iii) a*l=aforalla€[0,1];

(iv) a*b <c*dwhenevera<candb<dforalla, b, c,d €[0,1].

Definition 2.2. [1] A binary operation ¢: [0,1] x [0,1]—[0,1] is continuous t-eonorm if satisfi

conditions :

e following

(i) ¢ is commutative and associative;

(i) ¢ is continuous;

(iii) a¢0 =aforalla <[0,1];

(iv) adb<cddwhenevera<candb<d
foralla, b, c,d €[0,1].

Remark 2.1. [1] The concepts of triangular norms (t-norm
axiomatic skeletons that we use for characterizing fuzzy inters

triangular co-norms (t-conorms) are known as
d unions respectively.

Definition 2.3. [1] A 5-tuple ( is said to be an intuitionistic fuzzy metric space if X is an arbitrary set,

* is a continuous t-norm, is a orm and M, N are fuzzy set on X2 x [0, ) satisfying the

following conditi

forall x, y €X, M(x, y, .) : [0, ) —[0,1] is left continuous;

(vii) lim; . M(x,y,t) =1forall x,y eXandt>0;
(viii)  N(x,y,0)=1forall x,y eX;
(ix) N(x,y,t)=0forallx,y e Xandt>0ifand only if x = y;

x) N(x, vy, t) = N(y, x, t) forall x, y € Xand t > 0;
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(xi) N(X, Yy, t) O N(y, z,8) 2 N(x, z, t +s) forall X,y,z eXands, t>0;
(xii) forall X,y €X, N(X,Y,.):[0,0) — [0,1] is right continuous ;
(xiii)  limL N(X, y, ) =0 forall x, y in X,

Then (M, N) is called an intuitionistic fuzzy metric on X. 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 with respect to t, respectively.

Remark 2.1. [1] Every fuzzy metric space (X, M, *) is an intuitionistic fuzzy metric space of the form (X, M, 1-
M, *, 0) such that t-norm * and t-conorm are associated, i.e,

x0y=1-(1-x)*(1-y) forall x,y eX.

Remark 2.2. [1] In intuitionistic fuzzy metric space X, M(X, vy, .) i is non-
increasing for all X,y € X.
Definition 2.4. [1] Let (X, M, N, *, 0) be an intuitionistic fuz
(@  asequence {x,} in X is said to be Cauchy sequence if, fo
!ifl M(xn+p, Xp ) =1 and
(b)  asequence {x,} in X'is said to be
lim M(X,, x,) =1 and  lim N(Xq, X,
Definition 2.5. [1] An intuition etric space (X, M, 0) is said to be complete if and only if every

Cauchy sequence in X is conver

*, 0) be an intuitionistic fuzzy metric space. If there exists a number

= M(yn+1, ynv t)1 N(yn+21 yn+1! kt) < N(yn+1, yn: t)

forallt>0andn=1,2, .. then {y,} is a Cauchy sequence in X.

Definition 2.6.[1] Two maps A and B from an intuitionistic fuzzy metric space (X, M, N, *, 0) into itself are
said to compatible if

lim M(ABX,,, BAX, t) =1 and lim N(ABx,, BAX,, 1) =0

n— o n— o

for all t > 0, whenever {x} is a sequence in X such that
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lim AXp = lim Bx, =X for some x € X.

n— o n— o

Definition 2.7. Two maps A and B from an intuitionistic fuzzy metric space (X, M, N, *, 0) into itself are said
to occasionally weakly compatible if and only if there is a point x in X which is coincidence point of A and B at
which A and B commute.

1. MAIN RESULT

In this section, we prove a common fixed point theorem for occasionally weakly compatible mappings in
intuitionistic fuzzy metric space which is a generalization of Turkoglu et. al. [9].

Theorem 3.1. Let (X, M, N, *, 0) be an intuitionistic fuzzy metric spaces. Lgt f, g : X — X be occasionally
weakly compatible mappings satisfying the following conditions :

(31 9(X) = f(X);
3.2) there exists a number k € (0, 1) such that
M(gx, gy, kt) > M(fx, fy, t)
N(gx, gy, kt) < N(fx,
forall x,y eXa
(3.3)  one of the subspace g(X) or f(X) i

Then f and g have a unique common fixed point in X.

Proof. By (3.1), since g(X) c Xo € X, there exists apoint x; € X such that gxo = fx;.

In general, chose X,;; such that

Now using (3.2), we
M(gp, 9%n, kt) > M(1p, fx,, t)
and N(gp, gxn, kt) < N(1p, fx,, t).
Taking limit as n—oo, we obtain
gp ==z
Therefore, we have fp = gp =z.
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Since f and g are occasionally weakly compatible, therefore
fgp = gfp, i.e., fz=gz.
Now we show that z is a common fixed point of f and g.
From (3.2), we get
M(gz, gxn, kt) > M(fz, fx,, t)
and N(9z, gxn, kt) < N(fz, fx,, t)
Proceeding limit as n—oo, we obtain

gz=1z

Hence z is a common fixed point of f and g both.
Uniqueness : Let w be another common fixed point of f and
fw=gw =w.
Using (3.2), we get
M(gz, gw, kt) > M(fz,
N(gz, gw, kt) < N(fz, fw, t

or M(z, w, kt) 2 M(z, w, t)

N(z, w, kt) <

Using lemma 2.1,

by

t
E— t>0,

G-y

0 , t=0

(
|
M(x,y.t)=l
|
|
|
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( |X - y|
|——— , t>0,
t+|x -yl
and N(x,y,t) =
1 t=0

|
|
l

Clearly, (X, M, N, *, 0) is an intuitionistic fuzzy metric space.

X

Define g(x) = and f(x) = X on X. Itis clear that g(x) < f(x).
2

[o2}

/ O 5 ) 3t t _ 3t
Now, m| gx,gy. -~ Koyl stk oyl stels
L, t+ ———
2 6 3
and
[x -yl
N|gx,gy, —|= 2 _ byl <
L ’ 'J t |x—y| 3t+|X—Y|

Thus, all the conditions of Theorem 3.1 are satisfied and s g have a unique common fixed point 0.

As an application of point theorem for four finite families of

mappings which runs as follo

heorem 3.1, we prove a commo

Theorem 3.2. Let {f;, f,, ..., fi, be two finite families of self-mappings of a intuitionistic
fuzzy metric spa C ous t-conorm ¢ defined by a*a > a and (1-a) ¢ (1-a) <
... gn, satisfy condition (3.1), (3.2) and (3.3).

coincidence. Moreover, if fifi = ffi, oo = 0g« for all

te i.e., fand g have a point of coincidence as f and g satisfy all the conditions
component wise commutativity of various pairs, one can immediately prove

ich ensured the existence of a unique common fixed point, say z. Now one need to
ed point of all the component maps.

Theorem 3.1 are
show that z remains

For this consider

f(fiz) = ((fufz ...fn)F)z = (Bfz ... £ ) (Fnf)2)= (Fr ... £1) (Fifm2)

(fr - fn2)(Feni Fi(fn2) = (1 . Fou o) (fifin-1(fn2)

= ... flfi(f2f3f4 fmZ) = fifl(fzfg fmZ)

fi(fZ) = fiZ.

49|Page




International Journal of Advanced Technology in Engineering and Science www.ijates.com
Volume No.02, Issue No. 07, July 2014 ISSN (online): 2348 — 7550

Similarly, one can show that
f(9k2) = 9k(f2) = gz, 9(9k2) = 9u(92) = 9z
and g(fiz) = fi(9z) = fiz,
which show that (for all i and k) fiz and g,z are other fixed points of the pair (f, g).
Now appealing to the uniqueness of common fixed points of both pairs separately, we get

z = fiz = gxz, which shows that z is a common fixed point of f;, g, for all i and

IV. CONCLUSION

Theorem 3.1 is a generalization of the result of Turkoglu et. al. [9] i
mappings of the pairs of self maps has been restricted to occasionall
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