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1 | ntroduction

Zadeh [14] introduced the notion of fuzzy sets. Later many authors have extensively developed
the theory of fuzzy sets and its application. The idea of fuzzy metric space introduced by
Kramosil et al. [7] and modified by George et al. [5]. Atanassov [3] introduced the concept of
intuitionistic fuzzy sets as a generalization of fuzzy sets and later there has been much progress in
the study of intuitionistic fuzzy sets by many authors [1-4, 8, 9, 12, 13]. In 2004, Park [9]
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 et al. [7]. The
aim of this paper is to introduce the new notion of absorbing maps, it is not necessary that
absorbing maps commute at their coincidence points however if the mapping pair satisfy 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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In this paper, we prove a common fixed point by using this new notion of absorbing maps in
e-chainable intuitionistic fuzzy metric space with reciprocal continuity and semi-compatible
maps. Ours result generalizes results of Ranadive et al. [10, 11], A. Jain et al. [6], Y. Bano et al.
[4] and M. Verma et al. [13] in intuitionistic fuzzy metric spaces.

2 Preliminaries

In this section, we recall some definitions and known results in intuitionistic fuzzy metric
spaces.

Definition 2.1 [1, 12]: A binary operation * : [0, 1] x [0, 1] — [0, 1] is a continuous t-norm if
it satisfies the following conditions:

i) a*l=a

(i) a*b=b*a

(1)) a*b=c*d, whenevera=candb=d

(iv) a*(b*c)=(a*b)*c.
Definition 2.2 [1, 12]: A binary operation ¢ : [0, 1] x [0, 1] — [0, 1] is a continuous t-conorm
if it satisfies the following conditions

(a) < is commutative and associative

(b) < is continuous

() a®0=aqa foralla e [0, 1]

(d a®b=cOdwhenevera>candb<d, foreacha,b,c,d e [0, 1].

Definition 2.3 [1, 12]: A 5-tuple (X, M, N, *, {) is said to be an intuitionistic fuzzy metric space
(shortly IFM-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, oo ) satisfying the following conditions: for all x, y, z € X and
s, t>0

(IFM-1)  M(x, y, )+ N(x, y, 1) <1

(IFM-2)  M(x,y,0)=0

(IFM-3) M(x,y,t)=11ifand only ifx=y

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

(IFM-5) Mx,y,6)* M (v, z,8) <M(x,z, t + )

(IFM-6) M(x,y,.): [0, 00 )— [0, 1] is left continuous
(IFM-7) rlll_r)glo M (x,y,t) =1

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

(IFM-9) N(x,y,f)=0ifand only ifx =y

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

(IFM-11) N(x,y,6) ON(,z,8) >N (x,z, t +5)
(IFM-12) N(x, y,.): [0, 00 ) — [0, 1] is right continuous
(IFM-13) ,li_r,?oN(x’ v, 5)=0
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Then (M, N) is called an intuitionistic fuzzy metric on X. The functions M(x, y, {) and N(x, y, f)
denote the degree of nearness and degree of non-nearness between x and y with respect to ¢,
respectively.

Remark 2.4 [1, 12]: Every fuzzy metric space (X, M, * ) is an intuitionistic fuzzy metric space,
if X of the form (X, M, 1 — M, * , &) such that t-norm * and t-conorm < are associated, that is,
x O y=1-((1-x)*(1-y)) forany x, y € X. But the converse is not true.

Example 2.5 [1, 12]: Let (X, d) be a metric space. Denote @ * b =ab and a & b = min{l, a +
b} forall a, b € [0, 1] and let M, and N, be fuzzy sets on X* x (0, oo ) defined as follows:

Md(xa Vs t) =1/t + d(x: y)’
Nd(xay s t) = d(x> y)/t+ d(xa y)

Then (M, N;) is an intuitionistic fuzzy metric on X. We call this intuitionistic fuzzy metric
induced by a metric d the standard intuitionistic fuzzy metric.

Remark 2.6 [1, 12]: Note the above example holds even with the t-norm a * b = min{a, b} and
the t-conorm a ¢ b = max{a, b} and hence (My, N,) is an intuitionistic fuzzy metric with
respect to any continuous t-norm and continuous t-conorm.

Example 2.7: Let X = N (set of natural numbers). Define a * b =max {0,a+b—1} anda O b
=a+b—ab forall a, b e [0, 1] and let M and N be fuzzy sets on X°x (0, oo ) defined as
follows;

x/y, x<
M(x,y,t)= Y y)
v/ix, y<x
—-x/y, x<
N(x’y’t):{y y v
x—y/x, y<x

for all x, y, z € Xand > 0. Then (X, M, N, * , ¢ ) is an intuitionistic fuzzy metric space.

Definition 2.8 [1, 12]: Let (X, M, N, * , ¢ ) be an intuitionistic fuzzy metric space.

(a) A sequence {x,} in X is called Cauchy sequence if for each + > 0 and P > 0,
lim M(x,+p, xp, £) =1 and lim N(xp+p, Xn, £) =0
n—oo n—oo

(b) A sequence {x,} in X'is convergenttox € X if lim M(x,, x, ) =1 and lim N(x,, x, ?)
n—oo n—-oo
=0 for each > 0.
(c) An intuitionistic fuzzy metric space is said to be complete if every Cauchy sequence is
convergent.

Definition 2.9 [10, 11]: Let 4 and S be mappings from an intuitionistic fuzzy metric space
(X, M, N, * , ¢ ) into itself. Then the mappings are said to be reciprocally continuous if

lim A4Sx, = Az, and lim SA4x, =Sz,

n—->oo n—-oo
whenever {x,} is a sequence in X such that

lim ASx, = lim SA4x, =z, for some z € X.

n—-oo n—-oo
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Remark 2.10 [10, 11]: If 4 and S are both continuous then they are obviously reciprocally
continuous. But the converse need not be true. We shall use the following lemmas to prove our
next result without any further citation:

Lemma 2.11 [12]: In an intuitionistic fuzzy metric space X, M(x, y, .) is non-decreasing and
N(x, y, .) is non-increasing for all x, y € X.

Lemma 2.12 [12]: Let (X, M, N, * , & ) be an intuitionistic fuzzy metric space. If there exists a
constant k € (0, 1) such that M(y,12, Yu+1, kt) = MYui1,n, ) and N2, Va1, kt) < NVut1, Yuy 1)
foreveryt>0andn=1,2 ..., then {y,} is a Cauchy sequence in X.

Lemma 2.13[12]: Let (X, M, N, * , ®) be an intuitionistic fuzzy metric space. If there exists a
constant k € (0, 1) such that M(x, y, kt) > M (x, y, t) and N (x, y, kt) < N (x, y, 1), for x, y € X.
Then x = y. Now, we introduce following in an intuitionistic fuzzy metric space

Definition 2.14: Let A and B are two self maps on an intuitionistic fuzzy metric space
(X, M, N, *,0 ) then f'is called B-absorbing if there exists a positive integer R > 0, such that

M(Bx, BAx, t) = M(Bx, Ax, t/R),
N(Bx, BAx, t) < N(Bx, Ax, t/R)

for all x € X. Similarly, B is called 4-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)

for all x € X. The map 4 is called point wise B-absorbing if forgiven x € X, there exists a
positive integer R > 0 such that

M(Bx, BAx, t) = M(Bx, Ax, t/R),
N(Bx, BAx, t) < N(Bx, Ax, t/R)

for all x € X, Similarly, we can define point wise A-absorbing maps.

3 Main results

Theorem 3.1: Let 4, B, S, T, L and M be self mappings of a complete e-chainable intuitionistic
fuzzy metric space (X, M, N, *, <) with continuous t-norm * and continuous t-conorm <,
defined by a * b = min{a, b} and aOb = max{a, b} where a, b € [0, 1] satisfying the
conditions:

(1) LX) € ST(X), M(X) € AB(X);
(2) M is ST absorbing;
(3) AB=BA,ST=TS,LB=BL, MT=TM,

(4) There exists k € (0, 1) such that for all x, y € Xand >0,
M(Lx, My, kt) > min{M(ABx, STy, t), M(My, STy, t), M(ABx, My, t)}
N(Lx, My, kt) < max{N(ABx, STy, t), N(My, STy, t), N(ABx, My, t)}
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If {L, AB} is reciprocally continuous semi-compatible maps. Then 4, B, S, T, L and M have a
unique fixed point in X.

Proof: Let xo € X be an arbitrary point. From (1), there exists xj, x» €X such that Lxo = STx; =
yo and Mx; = ABx, = y;. Inductively, we can construct sequence {x,} and {y,} in X such that
szn,z = ST)Czn,l = YVon-1 and szn_] = ABin =Yowm forn= 1, 2, cee

Putting x = x2,+1, ¥ = x2, for > 0 in (4); we get

M(Lx2n+1 , Mxan, kt) > min{M(ABx2,+1, STx2n, 1), M(Mx2n, STX2, 1), M(ABxX2+1, MxX2n, )} 0
M2, Yot k) = min{M(anet, Yans 0 M1, Yous 1), M(2nst, Yans1s

> min{MQy2+1, Yon, 1), 1}

= M©O2n+1, Yon, t)

N(Lx2n+1 , Mxy,, kf) < max {N(ABX2n+1, STx,, l), N(M)Qn, STx,, l), N(ABX2n+1, Mxyy, t)} (1)
Nyan+2, Yanrt, kt) S max{N(2n+1, Yans ), NOV2ut1, Yo, £)s NYVan+1, Yontt1, 1)}

< max{Nyu+1, Yon, 1), 0}

= NOawt1, Yo, )

Similarly we put x = x;,,+2 and y = x2,+1 in (4); we have

M(Lx2n2, Mxou1, kt) > min{M(ABx2,12, STX24+1, 1), M(Mxopr1, STX2441, t), M(ABX212, MX2y1, )} (i)
M(y2n+3, Yanta, kt) =2 min{M(yant2, Yant1, 1), M(Vant2, Yantts 1), M(Vant2, Yania, D)}

> min{M(Van+2, Vont1, 1), 1}

= M©2n+1, Yant2, t)

N(LXQ,,+2, M1, kt) <max {N(AB)Q,,Q, STxp41, t), N(M)Qnﬂ, STxp41, t),N(ABX2n+2, M1, I)} (11)
N3, Yan, kt) <max{N(yai+2, Yon+1, 1), N(Yant2, Yonris ), NVans2, Yanra, 1)}

<max{Nyan+1, Vani2, ), 0}

= N(V2n+1, Yan+2, 1)

From (1) and (i1) we have

M()/n+1, Vn+2, kt) > M()/n, Vntls t) (lll)
N(y;ﬁl, Yn+2, kt) < N(ym Y+, t)

From (ii1)
M, Yuits 1) = MGty Yy 1/6) = M2, Vot /) >.... > M(vo, y1, t/K") = 1 as n = o
NG, ity £) < Nty Vs /) < NOuzy Yot /67) <..... < N(vo, y1, t/k") = 0 as n — oo

So,
M(n, Yni1, £) = 1 as n — oo and for any > 0

N, Ynt1, 1) > 0 as n — oo and for any > 0

For each € > 0 and each t > 0, we can choose ny € N such that

M(ym Vn+l, t) >1- 3
N(Vn, Vn+1, t) <&

for all n > ny. For m, n € N, we suppose m > n. Then we have that

M(yna Ym, t) > min{M(yn, Vn+1, t/m_n)’M(ynH’ VYn+2, t/m-n),...,M(ym,l, Yms t/m—n)}
>min{(l - €),1—-¢),....1—&)}>1- ¢
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NOns Yy £) S MAX{NGy Yit1, /m—1),N(Vyt1, Yni2, t/m-n),....NYm-1, Ym, t/m—n)}
<max{ ¢, ¢,..., £} <¢,

and hence {y,} is a Cauchy sequence in X.

Since X is complete therefore {y,} — z in X and its subsequences {4Bx2,}, {Mxan-1}, {STx24-1}
and {Lx,,.} also converges to z. Since X is e-chainable, there exists e-chain from x, to x,:,
that is, there exists a finite sequence, x, = y1, V2, ..., ¥1 = X,+1 such that

My, yi1,t)>1— e, forallt>0andi=1,2,...
Ny, yi, t)<e forallt>0andi=1,2,...
Thus, we have
M(xp, Xp+1, £) = min{M(y1, y2, t/l), M(y2, y3, t/1), ..., M(y11, y1, t/1)}
>min{(l - €),1— ¢),....,1—&)}>1- ¢,
N(xp, Xpi1, 1) < max{N(y1, v, t/l), N(y2, v3, t/), ..., N1, yi, t/1)}
<max{¢,é&,..., e} <¢
Form > n,

M(xp, X, t) = min{M(x,, X,+1, t/m—n), M(Xp+1, Xpns2, t/m—n), ..., M(Xpm-1, Xpm, t/m—n)}
>min {(1- €),1—-¢),....,1—&)}>1- ¢

Ny Xy ) S mMax{N(xy, Xp+1, t/m—1), N(Xp+1, Xps2, t/m—1), ..., N(Xp-1, Xpn, t/m—n)}
<max{g, ¢,..., €} <€

and so {x,} is a Cauchy sequence in X and hence there exists x € X such that x, — z. By the
reciprocally continuity and Semi-compatibility of maps (L, AB), we have lim L(4B)x,, = Lz,
n—-oo

lim AB(L)xy, = ABz and lim L(AB)x,, = ABz, which implies that Lz =ABz.
n—->oo

n—-oo

Step (1): By putting x =z, y = x,,+1 in (4), we get

M(LZ, M1, kt)
> mln{M(ABz, STxop+1, t), M(Mx2y11, STX2041, 1), M(ABz, Mx3,41, t)}

N(LZ, MXQ,,H, kt)
<max{NMABz, STxy,+1, t), N(Mxp+1, STx2n+1, 1), N(ABz, Mx7,+1, £)}

Letting n — oo; we get

M(Lz, z, kt) > min{M(Lz, z, t), M(z, z, t), M(Lz, z, t)}
N(Lz, z, kt) <max{N(Lz, z, t), N(z, z, t), N(Lz, z, 1) }

M(Lz, z, kt) > M(Lz, z, £)
N(Lz, z, kt) < N(Lz, z, 1).

Thus we get Lz =z = ABz.

Step (2): By putting x = Bz, y = x2,+1 in (4), we get

M(L(Bz), Mxyp+1, kt)
> min{M(AB(Bz), STx2,+1, t), M(Mx2,+1, STX2p11, 1), M(AB(Bz), Mx3,+1, t)}

N(L(Bz), Mx+1, kt)
< max{N(AB(Bz), STx2,+1, Z), N(MXZ,,-H, STx2,+1, t), N(AB(BZ), Mxrp41, t))}
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Step (3):

Step (4):

Step (5):

Since AB = BA, LB = BL; therefore AB(Bz) = B(ABz) = Bz and L(Bz) = B(Lz) = Bz.
Letting n — oo, we get

M(Bz, z, kt) > min{M(Bz, z, t), M(z, z, t), M(Bz, z, t)}
N(Bz, z, kt) <max{N(Bz, z, t), N(z, z, t), N(Bz, z, {)}

M(Bz, z, kt) > M(Bz, z, t)
N(Bz, z, kt) < N(Bz, z, t)

Hence by Lemma 2.13 Lz=Az=Bz=z.
Since L(X) € ST(X), there exists u € X such that z = Lz = STu.
By putting x = x,, y = u in (4), we get

M(Lxz,, Mu, kt) > min{M(ABx,,, STu, t), M(Mu, STu, t), M(ABx,,, Mu, t)}
N(Lx2, Mu, kt) < max{N(4Bxy,, STu, t), N(Mu, STu, t), N(ABx2,, Mu, t)}

Letting n = oo, we get
M(z, Mu, kt) > min{M(z, z, t), M(Mu, z, t), M(z, Mu, t)}
N(z, Mu, kt) < max{N(z, z, t), N(Mu, z, t), N(z, Mu, t)}

M(z, Mu, kt) > M(z, Mu, t)
N(z, Mu, kt) < N(z, Mu, t)

z=Mu= STu.
Since M is ST-absorbing then we have;

M(STu, STMu, t) > M(STu, Mu, t/R) =1
N(STu, STMu, t) < N(STu, Mu, t/R) =0

STMu = STu = z = ST=.

By putting x = x,,, y =z in (4), we get

M(Lx2y, Mz, kt) > min{M(ABxy, , STz, t), M(Mz, STz, t), M(ABx2,, Mz, t)}
N(Lx2y, Mz, kt) < max{N(ABx, , STz, t), N(Mz, STz, t), N(ABx3,, Mz, t)}

Letting n— oo, we get

M(z, Mz, kt) > min{M(z, z, t), M(Mz, z, t), M(z, Mz, t)}
N(z, Mz, kt) <max{N(z, z, t), N(Mz, z, t), N(z, Mz, t)}

M(z, Mz, kt) > M(z, Mz, t)
MN(z, Mz, kt) < N(z, Mz, t)

Hence by Lemma 2.13 z= Mz = STz.

By putting x = x,, y = Tz in (4), we get

M(Lxy,, M(Tz), kt)

> min{M(ABxy,, ST(Tz), t), M(M(Tz), ST(Tz), t), M(ABx,,, M(T%z), t)}
N(Lx2,, M(T2), kt)

<max{N(4Bxy,, ST(Tz), t), N(M(Tz), ST(Tz), t), N(ABx2,, M(Tz), t)}

Since ST = TS, and MT = TM; therefore
M(Tz) = T(Mz) = Tz, ST(Tz) = T(STz) = TZ.
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Letting n — oo, we get
M(z, Tz, kt) > min{M(z, 1z, t), M(1z, Tz, t), M(z, 1z, t)}
N(z, Tz, kt) <max{MN(z, 1z, t), N(1z, 1z, t), N(z, 1z, 1)}
M(z, Tz, kt) > M(z, Tz, ¢)
N(z, Tz, kt) < N(z, Tz, 1)
Hence by Lemma 2.13 z=T7z= Mz = Sz.
Therefore z=Az=Bz=8z=Tz=Lz= Mz.
Therefore z is a fixed point of 4, B, S, T, L and M.

Uniqueness: Let w be another fixed point of 4, B, S, T, L and M ; therefore putting x = z and
y=win (4), we have

M(Lz, Mw, kt) > min{M(ABz, STw, t), M(Mw, STw, t), M(ABz, Mw, t)}
N(Lz, Mw, kt) < max{N(ABz, STw, t), N(Mw, STw, t), N(ABz, Mw, t)}

M(z, w, kt) 2 min{M(z, w, 1), M(w, w, 1), M(z, w, 1)}
N(z, w, kt) <max{N(z, w, t), Nw, w, f), N(z, w, 1)}

M(z, w, kt) > M(z, w, t)
N(z, w, kt) < N(z, w, )

Hence by Lemma 2.13 z = w. Hence z is a unique fixed point in X.
This completes the proof. ]

Remark 3.2: Theorem 3.1 follows on same lines if we replace condition (4) by any of the
following conditions:

(5) There exists k € (0, 1) such that for all x, y € X'and >0,
M(Lx, My, kt) > min{M(ABx, STy, t), M(ABx, My, t)}
N(Lx, My, kt) < max{N(4Bx, STy, t), N(4Bx, My, t)}

(6) There exists k € (0, 1) such that for all x, y € Xand >0,
M(Lx, My, kt) > min{M(ABx, STy, t), M(Lx, ABx, t), M(My, STy, t), M(Lx, STy, t)}
N(Lx, My, kt) < max{N(4Bx, STy, t), N(Lx, ABx, t), N(My, STy, t), N(Lx, STy, t)}

(7) There exists k € (0, 1) such that for all x, y € Xand >0,
M(Lx, My, kt) > min{M(ABx, STy, t), M(Lx, ABx, t), M(My, STy, t),
M(Lx, STy, t), M(4Bx, My, 2t)}
N(Lx, My, kt) < max{N(4Bx, STy, t), N(Lx, ABx, t), N(My, STy, t),
N(Lx, STy, t), N(ABx, My, 2t)}

(8) There exists k € (0, 1) such that for all x, y € Xand >0,
M(Lx, My, kt) > M(ABx, STy, t),
N(Lx, My, kt) < N(ABx, STy, t).

(9) There exists k € (0, 1) such that forallx, y € X, a € (0,2) and ¢ > 0,
M(Lx, My, kt) > min{M(ABx, STy, t), M(Lx, ABx, t), M(My, STy, t),
M(Lx, STy, t), M(ABx, My, (2 — a)t)}.
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N(Lx, My, kt) < max{N(4Bx, STy, t), N(Lx, ABx, t), N(My, STy, t),
N(Lx, STy, t), N(ABx, My, (2 — a)t)}.

Corollary 3.3: Let A4, T, L and M be self mappings of a complete e-chainable intuitionistic
fuzzy metric space (X, M, N, * , ®) with continuous t-norm * and continuous t-conorm <,
defined by @ * b=min{a, b} and a ¢ b =max{a, b} where a, b € [0, 1] satisfy the conditions:
(10) LX) & T(X), M(X) € A(X);
(11) M is T-absorbing;
(12) There exists k € X (0, 1) such that forall x, y € Xand > 0,

M(Lx, My, kt) > min{M(Ax, Ty, 1), M(My, Ty, 1), M(Ax, My, 1)}

N(Lx, My, kt) < max{N(4x, Ty, 1), N(My, Ty, 1), N(dx, My, 1)}
If {L, A} is reciprocally continuous semi-compatible maps. Then 4, 7, L and M have a unique
fixed point in X.

Proof: Take B =S = I (identity mapping) in Theorem 3.1. ]

Corollary 3.4: Let L and M be self mappings of a complete e-chainable intuitionistic fuzzy
metric space (X, M, N, *, ) with continuous t-norm * and continuous t-conorm < defined by
a* b=min{a, b} and a O b =max{a, b} where a, b € [0, 1] satisfy the conditions:

(13) There exists k € X (0, 1) such that for all x, y € Xand ¢ > 0,
M(Lx, My, kt) > min{M(x, y, 1), M(My, y, 1), M(x, My, )}

Then L and M have a unique fixed point in X.
Proof: Take 4 = B =S = T = I (identity mapping). 0

Remark 3.5: Corollary 3.4 follows on same lines if we replace condition (13) by any of the
following conditions:

(14) There exists k € X (0, 1) such that forall x, y € Xand > 0,
M(Lx, My, kt) > min{M(x, y, ), M(x, My, 1)}

(15) There exists k € X (0, 1) such that for all x, y € Xand ¢ > 0,
M(Lx, My, kt) > min{M(x, y, t), M(Lx, x, t), M(My, y, t), M(Lx, y, t)}
N(Lx, My, kt) < max{N(x, y, 1), N(Lx, x, 1), N(My, y, 1), N(Lx, y, 1)}

(16) There exists k € X (0, 1) such that for all x, y € Xand ¢ > 0,
M(an Mya kt) > min{M(x, Vs t)a M(an X, t)a M(Mya Vs t)a M(an Vs t)a M(xa Myﬂ 2t)}
N(Lx, My, kt) < max{N(x, y, 1), N(Lx, x, 1), N(My, y, 1), N(Lx, y, 1), N(x, My, 21)}

(17) There exists k£ € X (0, 1) such that for all x, y € X and ¢ > 0,
M(Lx, My, kt) > M(x, y, 1),
N(Lx, My, kt) < N(x, v, t).

(18) There exists k € X (0, 1) such that forall x,y € X, a € (0, 2) and ¢ > 0,
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N(Lx, My, kt) < max {N(x, y, t), N(Lx, x, t), N(My, y, t), N(Lx, y, t), N(x, My,(2 — a)t)}

Corollary 3.6: Let L be self mappings of a complete e-chainable intuitionistic fuzzy metric
space (X, M, N, * , &) with continuous t-norm * and continuous t-conorm ¢ defined by a * b
=min{a, b} and a O b =max{a, b} where a, b € [0, 1] satisfy the conditions:

(19) There exists k € X (0, 1) such that for all x, y € X and ¢t > 0, M(Lx, y, kt) > M(x, y, f).

Then L has a unique fixed point in X.
Proof: Take M =1 (identity mapping) in Corollary 3.4. ]

Corollary 3.7: Let L be self mappings of a complete e-chainable intuitionistic fuzzy metric
space (X, M, N, * , ©) with continuous t-norm * and continuous t-conorm < defined by a * b =
min{a, b} and a ¢ b =max{a, b} where a, b € [0, 1] satisfy the conditions:

(20) There exists k € X (0, 1) such that for all x, y € Xand ¢t > 0, M(Lx, Ly, kt) > M(x, y, t).

Then L has a unique fixed point in X.
Proof: Take L = M = I in Corollary 3.4. ]

Remark 3.8: By Corollaries 3.3, 3.4, 3.6, 3.7 and Remarks 3.2 and 3.5, it easily follows that
our results generalizes results of Ranadive et al. [10, 11], A. Jain et al. [6], Y. Bano et al. [4]
and M. Verma et al. [13] in intuitionistic fuzzy metric spaces.
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