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Abstract

The aim of this paper is to introduce the new notion of absorbing maps in intuitionistic fuzzy metric
space which is neither a subclass of compatible maps nor a subclass of non-compatible maps, it is not
necessary that absorbing maps commute at their coincidence points however if the mapping pair satisty
the contractive type condition then point wise absorbing maps not only commute at their coincidence
points but it becomes a necessary condition for obtaining a common fixed point of mapping pair.
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1. Introduction

In 2004, Park [8] introduced a notion of intuitionistic fuzzy metric spaces with the help of continuous t-
norms and continuous t-conorms as a generalization of fuzzy metric space due to Kramosil and Michalek
/2] in fact the concepts of triangular norms (t-norm) and triangular conorms (t-conorm) are originally
introduced by Schweizer and Sklar [10] in study of statistical metric spaces.

Ranadive et. al. [9] introduced the concept of absorbing mapping in metric space and prove common
fixed point theorem in this space. Moreover they observe that the new notion of absorbing map is neither
a subclass of compatible maps nor a subclass of non compatible maps. In [4] Mishra et. al. introduced
absorbing maps in fuzzy metric space.

Most of the common fixed point theorems for contraction mappings invariably require a compatibility
condition besides assuming continuity of at least one of the mappings. Pant [5,6,7] noticed these criteria
for tixed points of contraction mappings and introduced a new continuity condition, known as reciprocal
continuity and obtained a common fixed point theorem by using the compatibility in metric spaces. They
also showed that in the setting of common fixed point theorems for compatible mappings satisfying
contraction conditions, the notion of reciprocal continuity is weaker than the continuity of one of the
mappings. They also showed that in the setting of common fixed point theorems for compatible
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mappings satistying contraction conditions, the notion of reciprocal continuity is weaker than the
continuity of one of the mappings.

Balasubramaniam etal. [1] proved a fixed point theorem, which generalizes a result of Pant [6] for self
mappings in fuzzy metric space. Pant and Jha [7] proved a fixed point theorem that gives an analogue of
the results by PBalasubramaniam etal[1] by obtaining a connection between the continuity and
reciprocal continuity for four mappings in fuzzy metric space.

Kumar and Chugh [3] established some common fixed point theorems in metric spaces by using the ideas
of pointwise R-weak commutativity and reciprocal continuity of mappings.

2. Preliminaries
In this section we give some definitions which are used to prove of our main results.

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

Definition 2.2 Let a set F be fixed. An intuitionistic fuzzy set (IFS) A of E is an object having the form A =
{<x,uy (x),v4 (x) >:x € E} where the functionu,:E — [0,1] andv,: E — [0,1], define respectively, the

degree of membership and degree of non-membership of the elementx € E to the setA, which is a
subset of E, and foreveryx € E,0 < pu,(x)+v,(x) <1.

Definition 2.3 A binary operation* : [0,1] X [0,1] = [0,1] is a continuous t-norm, if * is satistying the
following conditions :

2.3 (1) * is commutative and associative.

2.3 (ii) *is continuous.

2.3 (iii)a x1 = a foralla € [0,1].

23(@v)a * b < ¢ * d whenevera < candb < d,
For a,b,c,d € [0,1].

Definition 2.4 A binary operation< : [0,1] X [0,1] = [0,1] is continuous t-conorm if<$ it satisfies the
following conditions:

2.4 (i) $ is commutative and associative.

2.4 (i) % is continuous.

24 (ii)a $0= aforallac[0 1]

24 (iv)a & b < ¢ $ d whenevera < candb < d,

Fora,b,c,d € [0,1].
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Note 2.5 The concepts of triangular norms (t-norms) and triangular co norms (t-co norms) are known as
the axiomatic skeletons that we use for characterizing fuzzy intersections and unions, respectively. These
concepts were originally introduced by Menger [102] in his study of statistical metric spaces.

Definition 2.6 A 5-tuple (X, M, N ,*,$) is said to be an intuitionistic fuzzy metric space (shortly I[FM-Space)
if X is an arbitrary set, * is a continuous t-norm Is a continuous t-conorm and M, N are fuzzy sets on
X? X (0, ) satisfying the following conditions: for all x,y, z,s,t > 0,

2.6 (IFM-DM (x,y,t)+N(xy,t) < 1

2.6 (IFM-2)M (x,vy,0) =0

2.6 (IFM-3)M (x,y,t) = 1ifandonlyifx = y.

2.6 (IFM-4)M (x,y,t) =M (y,x,t)

2.6 (IFM-5)M (x,y,t)*M(y,z,s) < M(x,z,t+s)
2.6 (IFM-6) M ( x,y,): [0, ) — [0,1] is left continuous.

26 (IFM-7) lim M (x,y,t) =1

2.6 (IFM-8)N (x,y,0) =1

2.6 (IFM-9)N (x,y,t) =0 ifandonlyifx = y.

2.6 (IFM-10)N (x,y,t) =N (y,x,t)

2.6 (IFM-11)N (x,y,t)$% N(y,z,s) =2 N(x,z,t+s)
2.6 (IFM-12) N( x,y,2): [0, 00) — [0,1] is right continuous.

26 (IFM-13) im N (x,y,t) =0

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 degree of non-nearness between x andy with respect to t, respectively.

Remark 2.7 Every fuzzy metric space (X, M,x)is an intuitionistic fuzzy metric space if X of the form
(X,M,1 — M,x,$)such that t- norm x and t-conorm < are associated, that is,

x9y=1—-(1—-x) x (1 — y)) foranyx,y €X
but the converse is not true.

Example 2.8 (Induced intuitionistic fuzzy metric). Let (X,d) be a metric space. Define a x b = ab and
a<$ b = min{l,a+b}for alla,b €[0,1] and letMy andN, be fuzzy sets onX* X (0,) defined as
follows:

ht™
ht™ + md(x,y)

axy)

and Ng (x,y,t) = i

Md(x:y’t) =
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forall h,k,m and n € R*. Then (X, M,, N,,*,%) is an intuitionistic fuzzy metric space.
Remark 2.9 Note that the above example holds even with the t-norm

axb = min{a,b}and t - conorma ¢ b = max{a,b} and hence(M,N)is an intuitionistic fuzzy
metric with respect to any continuous t-norm and continuous t-conorm.

In the above example by takingh =k =m = n =1, weget

axy)
t+d(x,y)

M, (x,y,t)= and Ny (x,y,t)=

t+d(x,y)
We call this intuitionistic fuzzy metric induced by a metric d the standard intuitionistic fuzzy metric.

Example 2.10 LetX = N. Definea * b = max {0,a+ b — 1} anda ¢ b =(a + b- ab) foralla,b €
[0,1] and let M and N be fuzzy sets onX? x (0, ) defined as Follows:

Zifx<y X ifx<y
M,y t) =1, and Ny t) =4 ,7,
;,lfny T,Lfny

forallx,y,z e X and t > 0. Then (X, M, N,x,<) is an intuitionistic fuzzy metric space.

Remark 2.11 Note that, in the above example, t-norm * and t- conorm & are not associated, and there
exists no metric d on X satistying

t
t+d(x,y)

a(x.y)
t+d(x,y)

M(x,yt)= andN (x,y,t) =
Where M (x,y,t) andN(x,y,t) are as defined in above example. Also note that the above functions
(M, N) is not an intuitionistic fuzzy metric with the t-norm and t-conorm defined as a * b = min {a, b}
andt-conorma ¢ b = max {a,b}.

Definition 2.12 Let (X, M, N,*,%) be an intuitionistic fuzzy metric space.

(a) A sequence {x,} in X is «called cauchy sequence if for each t>0 and p>0 ,
lim M( xn+p,xn,t) =1 and lim N( xn+p,xn,t) = 0.
n—>oo n—>oo
(b) A sequence{x,}in X is convergent toxe X if lim M(x,,x,t)=1and lim N(x,,x,t) =0,
n—-oo n—-oo
foreach t > 0.

(c) An intuitionistic fuzzy metric space is said to be complete if every Cauchy sequence is
convergent.

Definition 2.13 Let A and B be mappings from an intuitionistic fuzzy metric space (X, M, N,x,$% ) into itself.
Then the mappings are said to be reciprocally continuous if limABx, = Az and limBAx, = Bz,

n—->oo n—-oo

whenever{x,} is a sequence in X such that limABx, = limBAx, =z , forsomez € X.

n—-oo n—-oo

Remark 2.14 IfA andB are both continuous then they are obviously reciprocally continuous. But the
converse need not be true.

Example 2.15 Let X = [4,30] and d be the usual metric space X. Define mappings A ,B:X — X by
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x ifx=4
13 ifx >4

x ifx=4

Ax:{ 26 if x >4

and Bx = {

It may be noted thatA andB are reciprocally continuous mappings but neither A nor B is continuous
mappings.

We shall use the following lemmas to prove our next result without any further citation:

Lemma 2.16 In an intuitionistic fuzzy metric space X, M ( x,y,.) is non-decreasing andN ( x,y,.) is non
increasing forallx,y € X.

Lemma 2.17 Let (X, M, N,x,$) be an intuitionistic fuzzy metric space. If there exists a constantk € (0,1)
such that

M(Yni2Ynt1,kt) = M(Yni1, Y0 t)
And

N(yn+2ﬂyn+1 'kt) = N(yn+1ﬂyn 't)
Foreveryt > 0 andn =1, 2, .... Then {y,} is a Cauchy sequence in X .

Lemma 2.18 Let (X, M, N,*,$%) be an intuitionistic fuzzy metric space. If there exists a constantk € (0,1)
such that

M(x,y,kt)= M(x,y,t) and N(x,y,kt)= N(x,y,t)
forx,y€X . Then x =y.

Definition 2.19 Let A andB are two self maps on a intuitionistic fuzzy metric space (X,M,N,*,$) then
A Is called B — absorbing if there exists a positive integer R > 0such that

M(Bx,BAx,t) = M(Bx,A xt/R)
N(Bx,BAx,t) < N(Bx,A x,t/R)

forallx € X. Similarly B is called A - absorbing if there exists a positive integer R > 0 such that

M(Ax,ABx,t) = M (Ax,Bx,t/R)
N(Ax,ABx,t) < N(Ax,Bx,t/R)
forallx € X .

Definition 2.20 The map A is called point wise B - absorbing if for given x € X, there exists a positive
integer R > 0 such that
M(Bx,BAx,t) 2 M(Bx,A x,t/R)

N(Bx,BAx,t) < N(Bx,A x,t/R)
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forallx € X . Similarly we can defined point wise A - absorbing maps.

Example 2.21 Let (X ,d) be usual metric space whereX = [2,20] and (M, N) be the usual intuitionistic
fuzzy metric on (X, M, N,*,$) with

[x—-y|

t
,t>0 )
M(x,y,t) = {Hlx—yl and N(x,y,t) = {t+|x—3/| t>0
0 ,t=0 1 ,t=0

Forx,y € X ,t > 0. We define

6 if2<x<5;andx =06
Ax) = 10 if x>6
= if x € (5,6)
and

2 if2<x <5
B(x)={

2 ifx>5

If we choosex,, =5 + % forn = 1,2,3...... then both pairs (A,B) and (B ,A) are not compatible but A is
B-absorbing and B is A-absorbing.

3. Main Results

Theorem 3.1LetP be point wise S - absorbing and Q be point wiseT - absorbing self maps on a complete
intuitionistic fuzzy metric space (X, M, N,x &) with continuous t-norm defined bya » b = min{a, b}
anda ¢ b = max {a,b}wherea,b € (0,1), satisfying the conditions:

31 P(X) < T(X), Q(X) < S(X)
3.1(1]) There existsk € (0,1) such that for everyx,y € X andt > 0,

M T M (P M T
>mln{ (S-x; y; t)l ( xlsxlt)l (Qy’ y’ t)’}

M (P x, Qy, kt) M(P x,Ty,t)

N(Sx,Ty,t),N (Px,Sx,t),N (Qy, Ty, t),}

N (P x,Qy,kt) < mm{ N(P x,T y,t)

3.1dl) forall,y € X, gimM (x,y,t) =1 andgimN (x,y,t) =0

If the pair of maps (P,S) is reciprocal continuous compatible maps thenP,Q,S andT have a unique
common fixed point in X.

Proof: letx, be any arbitrary point in X, construct a sequence y, € X such that
Yon-1 =TXon-1 =PXonp andy,n =Sx2n =QXony1, 0 =12 3,... (1)

This can be done by the virtue of 2.2.1(1). By using contractive condition we obtain,
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M (Y2n+1, Yon+2, kt) = M(Pxap, QXapny1, kt)
> mm{ M(SXZni Tx2n+1) t)) M (Px2n' Sxan t), }
- M (Qx2n41, TX2n41,£), M(P X20, T X941, t)

> min {M(yZn' Yo+, ) M Vans1, Yons t):}

M (yZn' Yon+1 t): 1
N (Va2n+1, Yan+2, kt) = N(Pxapn, Qx2n41, kt)

< min { N(SxZ‘m Tx2n+1r t)' N (Pxan SxZn' t)' }

N (Qx2n+1, TX2n41,£), N(P X2, T X341, )

S mm {N(yZn; J’2n+1: t), N (3’2n+1: yZTl' t)'}

N (¥2n, Y2n+1, ), 0

Which implies,
M (Von+1, YVon+2, kt) = M(Yan, Yan+1,t)

N (Yan+1, Yon+2: kt) < N(Von, Yon+1,t)
i”genera] M (ynt Yn+1:kt) = M(Yn—l' Yn t)
N(ynt Yn+1» kt) < N(yn—l' Yn, t) (2)

To prove {y,} is a Cauchy sequence, we have to show
M (Yn, Yn+1,t) = 1 andN (yp, yn+1,t) = 0
(fort > 0asn — o uniformlyon p € N ),for this from (1) we have,

M Yy Y41, ) = M(yn 1 Y )2 w 2M (}’o,}’pk_tn) 2

t t
N (Vny Yne1,t) 2 N(yn-l,yn,;) =z .. 2N (yo.yl,k—n) Ral
Asn — o forp € N , by (1) we have

M (Yo, Ynspr £) = M, Y1, (1= K)E) * M (Vng1, Vnap, k)

= (yo,yl, :))*M(yn+1:yn+2't)*M(yn+2'yn+p'(k_1)t)

M ()’0:}’1' (1k:)t) * M (}’0')’1' kn) * M (Ynt2) Ynt3 t)

v

* M (yn+3: Yn+p (k - Z)t)
=M (}’0:}’1'(1,;1) ) *M (}’0'3’1» k") * M (YOJ’L (,inlgt)

x .x M ()70:3’1'%)
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And

N (yn; yn+p' t) < N(yni Yn+1 (1 - k)t) <> N (yn+1' yn+plkt)

(1-k)t

< N (070 55) ¢ N Onet Ynsz ) ¢ N (Vnazs Yo (k = DE)

=N (yo,yl, = k)t) ¢N (yo,yl, kn) ¢ N Yn+2) Yntart) -
¢N (J’n+3;J’n+p, (k- Z)t)

) N (ovgs) O N (o S5)

(k —p)t
&N <yo,y1,W

Thus M (Y, Ynip,t) = 1 and N (¥n, Ynip,t) = 0

<N ()’0:3’1:

(forallt > 0 tasn — oo uniformly onp € N ). Therefore{y, } is a Cauchy sequence in X.
But (X, M, N,x &) is complete so there exists a point (say) z in X such that{y, }— z.
Also, using 2.2.1(1) we have

{Pxan—2}, {Txan-1}, {Sxan} {Qx2n41} = 2.
Since the pair (P, S) is reciprocally continuous mappings, then we have,

limPSx,, = Pz and limSPx,, = Sz

n—->oo n—>oo
and compatibility of P and S yields,

lim M( PSxy,, SPx,p,,t) = 1 and lim N( PSx,p, SPx,, ,t) = 0.

n—oo n-—-oo
ie. M(Pz Sz,t)=1 and N(Pz,S5z,t) =0 .
HencePz = Sz. SinceP(X) c T(X), then there exists a point u in X such that Pz = Tu.

Now by contractive condition, we get,

M (Sz,Tu,t),M (Pz,Sz,t), M(Qu, Tu, t),}

M (Pz,Qu, kt) > mm{ M (Pz,Tu,t)

M (PzPzt),M(Pz Pzt), M(Qu,Pz, t),}

o
= mm{ M (Pz, Pz,t)

> M (Pz,Qu,t)
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N (Pz,Qu, kt) < min {N (Sz,Tu,t),N (Pz,Sz,t), N(Qu, Ty, t),}

N (Pz,Tu,t)

. (N(PzPzt),N(PzPzt), N(Qu,Pzt),
= mm{ N (Pz,Pz,t) }
< N (Pz,Qu,t)

ie.Pz = Qu. ThusPz = Sz = Qu = Tu. Since Pis S - absorbing then forR > 0 we have,

t
M (Sz,SP z,t) = M(SZ,P Z,E) =1

t
N (Sz,SP z,t) < N(SZ,PZ,E> =0

Le.Pz=SPz = Sz.
Now by contractive condition, we have,
M (P z,PP z,t) = M(PPz, Qu,t)

M(SP z,Tu,t),M (PPz, Su, t),}

- |
=" { M (Qu, Tu, t), M(PPz, Tu, t)

— min {M(PZ, Pz, t),M (PP z,Pz, t),}
B M (Qu, Qu,t),M (PP z, Pz, t)
= M(PPz, Pz,t)
N (P z PP zt) = N(PPz Qu,t)

o {(N(SP z,Tu,t), N (PPz,Su, t),)}
s N (Qu,Tu,t), N(PPz,Tu,t)

. ((N(Pz Pzt),N (PP zPz,t),
_m’”{<1v (Qu, Qu, t), N (PP z, Pz, t))}

= N(PPz Pz,t)
ie.PP z = Pz = SPz. Therefore Pz is a common fixed point of P and S.

Similarly, T is Q - absorbing therefore we have,

t
M (Tu, TQu,t) = M(Tu, Qu, ﬁ) =1

t
N (Tu,TQu,t) < N (Tu, Qu, E) =0

Le.Tu =TQu = Qu. Now by contractive condition, we have
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M (QQu,Qu,t) = M(Pz QQu,t)

. M(Sz,TQu,t),M (Pz,Su,t),
= min {(M (00w, TQu, t), M(Pz, TQu, t))}

. M(Sz,Qu,t),M (Pz,Pz,t),
- min {<M (QQu, Qu,t),M (Pz, Qu, t))}

= M(QQu,Qu,t)
N (QQu,Qu,t) = N(Pz QQu,t)

, N(Sz,TQu,t), N(Pz, Su,t),
= min {(N(QQu, TQu, t), N(Pz, TQu, t))}

s N(Sz,Qu,t),N (Pz,Pz,t),
g an {(N(QQu, Qu,t), N (Pz, Qu, t))}

= N(QQu,Qu,t)
Le. QQu =Qu = TQu.
HenceQu = Pz is a common fixed point of P, Q, Sand T.
Uniqueness of Pz can easily follows from contractive condition.
The proofis similar when Q and T are assumed compatible and reciprocally continuous.

This completes the proof. Now we prove the result by assuming the range of one of the mappings
P,Q,S or T to be a complete subspace of X.

Theorem 3.2 Let P be point wise S - absorbing and Q be point wise T - absorbing self maps on an
intuitionistic fuzzy metric space (X, M, N,* ,$) with continuous t-norm defined by a *b = min {a, b} and
a & b = max {a, b} where a,b € [0, 1] satisfying the conditions:

32(DPX) € TX),QX) € SX)

3.2 (1l) There existsk € (0, 1) such that for everyx,y € X and t > 0

] M(Sx,Ty,t),M (Px,Sx,t),
M (Px,Qy,kt) =min {<M (Qy, Ty, t),M(P x,T y, t))}

N(Sx,Ty,t),N (Px,Sx,t),N (Qy, Ty, ),
N (P x,Qy, kt) Smin{( (Sx, Ty, t) N((Pfc,Txyf)t) (Qy yt))}

3.2(ll) forallx,y € X,

lim M (x,y,t) =0 and lim N (x,y,t) = 0. If the range of one of the mappings mapsP,Q,S or T be a
n— oo n— oo
complete subspace of X. ThenP,Q,S and T have a unique common fixed point in X.

Proof: letx, be any arbitrary point in X, construct a sequence y, € X . Such that
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Yan-1 = TXxppno1 = PXxgp_pand yn = Sxzn = QXopy, 0 =1,23

This can be done by the virtue of 3.2 (I) and by using the same techniques of above theorem we can show

that{y,} is a Cauchy sequence.
Let S(X) the range of X be a complete metric subspace than there exists a point such that
lim Sx,, = Su.
n-oo
By3.2 (1) we get
Q%241 = SU, Pxgp_n = Su,Txy,_1 = Su and {y,} = Su
asn — oo,

By using contractive condition we obtain,

M(Sui Tx21’l+1l t)l M (Pul Sul t)l )}

M(Px, Qx kt Zmin{(
(Px, Qx2n+1, kt) M(Qx2n41, TXon41,t), M(PU, T Xpp41,t)

' N(Su,Txyp,41,t), N (Pu, Su, t),
N(Px, Qx ,kt) < min {( L )}
(P2, Qxon 1, k) N(Qxzn+41, TX2n41, ), N(PU, T X344, t)

Lettingn — oo,we get

M(Su, Su, t), M (Pu, Su, t),)}

o
M(Pu, Su, ki) = mm{( M(Su, Su, t), M(Pu, Su, t)

. ((N(Su,Su,t), N (Pu,Su, t),)}
<
fC ™ JBEEE ™t {( N(Su, Su, t), N(Pu, Su, t)
ie.Pu= Su. SinceP(X) S T(X), then there existsw € X such that Su =Tw.

Again by using contractive condjtion we get,

M(Su,Tw, t), M (Pu, Su, t),>}

M(Pu, Qw, kt) = min {(M(QW, Tw, t), M(Pu,Tw,t)

N(Su, Tw, t), N(Pu, Su, t), )}

N(Pu,Qw, kt) < min {( N(Qw,Tw, t), N(Pu, Tw,t)

ie Pu= Su= Qw = Tw. Since P is pointwise S-absorbing then we have
M(Su,SPu,t) = M (S, Qu, 1)
N(Su, SPu,t) < N (Su, Qu, %)

Le.Su = SPu = SSu, and similarly Q is pointwise T -absorbing then we have
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M(Tw,TQw,t) > M (TW' Qw, %)

N(Tw,TQw,t) <N (Tw,Qw,<)

Le.Tw = TQw = QQw. ThusSu(= Tw) is a common fixed point of P, Q, S andT .
Uniqueness of common fixed point follows from contractive condition.

The proofis similar when T (X), the range of T is assumed to be a complete subspace of X.
Moreover, SinceP(X) € T(X)andQ(X) < S(X)

The proof follows on similar line when either the range of P or the range ofQ is assumed complete. This
completes the proof of the theorem. Now we give an example to illustrate our theorem.

Example 3.3 LetX = [2,20] and(X,M,N,x,$) be an intuitionistic fuzzy metric. Define mappings
P,Q,S\T:X - X by

(2 ifx=2 Y (2 gl =2
P(x)_{B i S(x)_{6 if x> 2
2 ifx=2 .
<x<
Qx) =18 if2<x<5  and T(x)={i_13{2i}§;g
2 ifx>5
Also, we Define,
M(x,y,t) = ‘ I,N(x,y,t)—u

t+|x—y T tHx-yl
forallx,y e X andt > 0.

ThenP,Q,S and T satisty all the conditions of the above theorem withk € (0,1)and have a unique
common fixed pointx = 2.

Here, P and S are reciprocally continuous compatible maps. But neither P nor S is continuous, even at the
common fixed pointx = 2.

The mapping Q andT are non-compatible but(Q is pointwiseT - absorbing. To see Q andT are non
compatible let us consider the sequence { x,,} in X defined by

Xn =5+

Sk

,n=1.
Then{Tx,},{Qx,},{TQx,} = 2 and,{QTx,} — 8. Hence B and T are noncompatible.
References

1.  Balasubramaniam, P., Muralishankar,S. and Pant, R.P. : Common fixed points of four mappings in a
fuzzy metric space, J. Fuzzy Math., 10(2)(2002), 379-384.

IJCRT1802131 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 1054


http://www.ijcrt.org/

www.ijcrt.org © 2018 IJCRT | Volume 6, Issue 1 February 2018 | ISSN: 2320-2882

2.

NS

Kramosil I. and Michalek, |.: Fuzzy metrics and statistical metric spaces, Kybernetika, 11(5)(1975),
336-344.

Kumar, S. and Chugh, R.: Common fixed point theorems using minimal commutativity and
reciprocal continuity conditions in metric spaces, Sci. Math. Japan., 56 (2002), 269-275.

Mishra, U. , Ranadive, A. S. and Gopal, D.: Fixed point theorems via absorbing maps, Thai
J-Math.,6(2008),49-60.

Pant, R. P.: Common fixed point theorems for contractive maps, J]. Math. Anal. Appl, 226(1998), 251 -
258.

Pant, R.P.: Common fixed points of four mappings, Bull. Cal. Math. Soc., 90(1998), 281 - 286.

Pant, R.P. and Jha, K.: A remark on common fixed points of four mappings in a fuzzy metric space, J.
Fuzzy Math., 12(2)(2004), 433 - 437.

Park, ].H.: Intuitionistic fuzzy metric spaces, Chaos, Solitons and Fractals, 22(5)( 2004), 1039-1046.
Ranadive, A. S., Gopal, D. and Mishra, U.: On some open problems of common fixed point theorems
for a pair of non-compatible self-maps, Proc. of Math. Soc., B.H.U., 20 (2004), 135-141.

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

IJCRT1802131 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 1055


http://www.ijcrt.org/

