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ABSTRACT

The main aim of this paper is to demonstrate common fixed point theorems in intuitionistic Mengerspace. In our main result
we use the notion of CLR property for type (K) Compatible mappings. The importance of CLR property is that subspaces
need not be closed for the survival of fixed points. Many authors utilize the concept of CLR property to prove theorems on
fixed point in intuitionistic Mengerspaces for various type of compatible mappings. The results thus obtained, generalizes and
extends some known results in intuitionistic menger space.
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RESUMEN

El objetivo principal de este articulo es demostrar los teoremas comunes del punto fijo en el espacio Menger intuicionista. En nuestro

resultado principal, usamos la nocién de propiedad CLR para mapeos compatibles de tipo (K). La importancia de la propiedad CLR es
que no es necesario cerrar los sub-espacios para la supervivencia de los puntos fijos. Muchos autores utilizan el concepto de propiedad
CLR para demostrar teoremas sobre puntos fijos en espacios Menger intuicionistas para varios tipos de aplicaciones compatibles. Los

resultados asi obtenidos generalizan y amplian algunos resultados conocidos en el espacio mental intuicionista.

PALABRAS CLAVE: punto fijo comun, espacios Menger intuicionistas, mapeos compatibles tipo (E), mapeos compatibles tipo (K),
propiedad CLRg

1. INTRODUCTION

There have been a number of generalizations of metric spaces. One such generalization is Menger space introduced in
1942 by Menger [10] who used distribution functions instead of nonnegative real numbers as values of the metric. This
space was expanded rapidly with the pioneering works of Schweizer and Sklar[15,16]. Modifying the idea of Kramosil
and Michalek [7], George and Veeramani [3] introduced fuzzy metric spaces which are very similar that of Menger
space. Park [13] introduced the notion of intuitionistic fuzzy metric spaces as a generalization of fuzzy metric spaces.
Kutukcu et. al [8] introduced the notion of intuitionistic Menger Spaces with the help of t-norms and t-conorms as a
generalization of Menger space due to Menger [10]. Further they introduced the notion of Cauchy sequences and found
a necessary and sufficient condition for an intuitionistic Menger Space to be complete. Sessa [17] initiated the tradition
of improving commutativity in fixed point theorems by introducing the notion of weakly commuting maps in metric
spaces. Jungck [5] soon enlarged this concept to compatible maps. The notion of compatible mapping in a Menger
space has been introduced by Mishra [11].

In 1993, G. Jungck, P. P. Murthy and Y. J. Cho [6] gave a generalization of compatible mappings called compatible
mappings of type (A) which is equivalent to the concept of compatible mappings under some conditions. In 1996, H.
K. Pathak, Y. J. Cho, S. S. Chang and S. M. Kang [12] introduced the concept of compatible mappings of type (P) and
compared with compatible mappings of type(A) and compatible mappings. K. B. Manandhar et.al. [9] introduced the
notion of compatible mappings of type (E) and obtained a common fixed point theorem for self mappings in complete
fuzzy metric space in 2014. K. Jha, V. Popa and K. B. Manandhar [4] introduced the concept of compatible mappings
of type (K) in metric space. Rao R. and Reddy B. [14] have obtained fixed point theorems for compatible mappings of
type (K) in complete fuzzy metric space in 2016.

Sintunayarat and Kuman [18] introduced the concept of common limit in the range property. The importance of CLR
property is that we don’t require the closedness of subspaces for the existence of fixed points.

AouaandAliouche [1] utilize the notion of common limit range property to prove fixed point theorems for weakly
compatible mapping in intuitionistic Menger spaces.
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2. PRELIMINARIES

Definition2.1. A binary operation = : [0,1] x [0,1] —[0,1] is a t-norm if = is satisfying the following conditions:
(1) *is commutative and associative,
(2) *is continuous,
(3) a*1=a,forallae [0,1],
(4) a*b<c+*dwhenevera<candb<d,forallab,c,de[01].
Definition2.2. A binary operation ¢ : [0,1] x [0,1] —[0,1] is a t-conorm if ¢ is satisfying the following conditions:
(1) ¢ is commutative and associative,
(2) ¢ is continuous,
(3) a¢0=a,forallae [0,1],
(4) adb<codwhenevera<candb<d, foralla, b, c, de [0,1].
Remark 2.3. The concept of triangular norms (t-norms) and triangular conforms (t-conorms) are known as the
axiomatic skeletons that we use for characterizing fuzzy intersection and union respectively. These concepts were
originally introduced by Menger [1] in his study of statistical metric spaces.
Definition2.4. A distance distribution function is a function F : R —R* which is non-decreasing, left continuous on R
and inf {F(t) :t € R} =0 and sup {F(t) : t eR} = 1. We will denote by D the family of all distance distribution
functions while H will always denote the specific distribution function defined by
H(_jz{ﬂj r=0
& 1, x =0Q.
If X is a non-empty set, F : X x X—D is called a probabilistic distance on X and F(X, y) is usually denoted by Fy y .
Definition2.5. A non-distance distribution function is a function L : R —R* which is non-increasing, right continuous
onRand inf{L(t):t e R} =1andsup {L(t) : t eR} =0. We will denote by E the family of all non-distance distribution
functions while G will always denote the specific distribution function defined by
G (t) = { 1, t<0
0, ¢t =0
If X is a non-empty set, L : X x X—E is called a probabilistic non-distance on X and L(X, y) is usually denoted by
Lyy -
Definition2.6. [7] A 5-tuple (X, F, L, *, 0) is said to be an intuitionistic Menger space if X is an arbitrary set, * is a
continuous t-norm, ¢ is continuous t-conorm, F is a probabilistic distance and L is a probabilistic non-distance on X
satisfying the following conditions: for all x, y,z€ X and t, s 20
(DFxy(t) + Luy(t) <1,
(2) Fxy(0) =0,
(3) Fxy(t) =H(t) ifand only if x =y,
(4) Fxy(t) = Fyx(t),
(5) if Fxy(t) = 1 and Fy(s) = 1, then Fy,(t+s) = 1,
(6) Fxa(t+s) =Fyy(t) «Fy(S),
(7) Ley(0) = 1,
(8) Lyy(t) =G(t) ifand only if x =y,
(9) Liy(t) = Lyx(t),
(10) if Lyy(t) =0 and Ly(s) = 0, then Ly (t+s) = 0,
(11) Lua(t+s) <Lxy(t) oLy.(9).
The functionFyy(t) and Lyy(t) denote the degree of nearness and degree of non-nearness between x and y with respect
to t, respectively.
Remark 2.7. Every Menger space (X, F,x) is intuitionistic Menger space of the form
(X, F,1 = F,x ¢) such that t-norm = and t-conorm ¢ are associated, that isx ¢ y = 1- (1-x)+ (1-y) forany x,y € X.
Example 2.8. Let (X, d) be a metric space. Then the metric d induces a distance distribution function F defined by
Fxy () =H (t- d (x, y)) and a non-distance function L defined by Lxy (t) = G (t—d (x,y)) for all x,y€X and t > 0. Then
(X,F,L) is an intuitionistic probabilistic metric space. We call this instutionistic probabilistic metric space induced by
a metric d the induced intuitionistic probabilistic metric space. If t-norm * isa * b = min{a,b} and t-conorm ¢ isa ¢ b

=min {l,a + b} forall a, b € [0,1] then (X,F,L, *,0) is an intuitionistic Menger space.



Remark 2.9. Note that the above example holds even with the t-norm a*b = min{a,b}and t-conorm a ¢ b = max {a,
b}and hence (X,F,L, *,0) is an intuitionistic Menger space with respect to any t-norm and t-conorm. Also note t-
norm = and t-conorm ¢ are not associated.
Definition 2.10. [7] Let (X,F,L, *,0) be an intuitionistic Menger space witht *t>t and (1 -t) ¢ (1 -t) < (1 —1t).
Then:
(1) Asequence {x,} in X is said to be convergent to x in X if, for every ¢> 0 and A< (0,1), there exists positive
integer N such that £, ,(e) >1-Aand L, , (g) <A whenevern>N.

(2) A sequence {x,} in X is called Cauchy sequence if, for every ¢> 0 and A€ (0,1), there exists positive
integer NsuchthatF, , (¢)>1-AandL (g) <A whenever n, m > N.

XnXm

(3) An intuitionistic Menger space (X,F,L, *,0) is said to be complete if and only if every Cauchy sequence in
X is convergent to a point in X.

The proof of the following lemmas is on the lines of Mishra [8].
Lemma 2.11. Let (X,F,L, *,0) be an intuitionistic Menger space with txt>tand (1 -t) ¢ (1 -t) < (1 -t) and {yn} be
a sequence in X. If there exists a number k € (0, 1) such that:

(1) Fynszynsa (kt) = Fyneayn (1),

(2) Lyns2yn+1 (kt) < Lyneayn (t) for all t > 0 and n =1,2,3.4,... Then{yn} is a Cauchy sequence inX.

Proof. By simple induction with the condition (1), we have for all t> 0 andn=1,2,3,...,
Fynevyma(t) = Fyaye (VK"  Lynssynez (8) < Lywyz (UK7).
Thus by Definition 2.6 (6) and (11), for any positive integer m > n and number t > 0, we have

Fynym(®) = Fynynet (ﬁ]*Fynﬂ,ymz (m_in:]* -~~~-*Fym-1,ym[ﬁj
m-n

.

SU=N)x(1=A)y*......... ex (L—=A) > (1—A),

and Lyn,ym(t) < Lynynsa (ﬁ]OLynﬂ,ymz (m_;:]o OLym_l,ym(m—inj

m—"n

which implies that {y»} is a Cauchy sequence in X. This completes the proof.

Lemma 2.12. Let (X,F,L, *,0) be an intuitionistic Menger space witht *t>tand (1 -t) ¢(1-t) <(1 -t) and for all
X,Y€ X, t>0and if for a number k € (0,1)

Fyy(kt) > Fxy(t) and Lyy(kt) < Lyy(t) ()]
then x =y.
Proof. Sincet>0and ke (0, 1) we gett > kt. In intuitionistic Menger space (X,F,L, *,0) , Fxy is non decreasing
and Lyy is non-increasing for all x,y € X, then we have

Fxy (1) > Fxy(kt) and Lyxy(t) > Lyy(kt).
Using (1) and the definition of intuitionistic Menger space, we have x =y.
Definition 2.13. The self-maps A and B of an intuitionistic Menger space (X,F,L, *,0) are said to be compatible if
forall t > 0,

UM Fupye pax,® =1 and 1im Ly, pe. (=0,
H—pot H—hoo
whenever {x, } is a sequence in X such that lim Ax,= lim Bx, =zforsomez € X.
H—pot H—hoo
Definition 2.14The self-maps A and B of an intuitionistic Menger space (X,F,L, *,0) are said to be compatible of

type (A) if liﬂl FAan,Ban (t) =1 ’ liﬂl FBAxn,AAxn(t) =1 and liﬂl LAan,Ban (t) = 01 liﬂl LBAxn,AAx-,l (t) =
Owhenever {x,} is a sequence such that  limy—..Ax, =lim,_..Bx, =z, for some zin X.

Definition 2.15. The self-maps A and B of an intuitionistic Menger space (X,F,L, *,0) are said to be compatible of
type (P) if for all t > 0,

lim FAAxn,Ban (=1 and lim LAAxn,Ban ®=0,
¥l =—hi00 M=o



whenever {x,} is a sequence in X such that lim Ax,= lim Bx, =z forsomez € X.
1 —po 1 —poc

Definition 2.16 The self-maps A and B of an intuitionistic Menger space (X,F,L, *,0) are said to be compatible of
type (E)
iff lim FAAxn,Aan (t) =1 ' lim FAAxn,Bz(t) =1 ' ]'iIH FBan,BAxn (t) = 11 lim FBan,Az(t) =1 and lim LAAxn,Aan (t)

=0, im Ly, 5, ) =0, 1M Lpp, o () =0, im Lgp, 4, (1) = 0 whenever {x,} is a sequence such that
n—doc n—poc n—poc

limy—oAx, = limy—. Bx, =z, forsome zin X.
Definition 2.17. The self-maps A and B of an intuitionistic Menger space (X,F,L, *,0) are said to be compatible of
type (K)ifffor all t > 0,

lim FAAxn,Bz(t) =1 ' linl FBan,AZ(t) =1 and lim LAAxn,BZ (t) = Ov lim LBan,AZ (t) =0
n—oc n—ec H—os i —Ho0

whenever {x,} is a sequence in X such that lim Ax,= lim Bx, =z for some z € X.

Obviously pair of two compatible of type (E) maps is also compatible of type (K) however

the converse is not true.

Definition 2.17A pair of self mapping A and B of an intuitionistic Menger space (X,F,L, *,0) is said to satisfy the
(CLRg) property if there exists a sequence {x,, } in X such that limy,—. Ax,=lim,—.Bx, =Bu, forsomeu € X.
Definition 2.18Two pairs (A,S) and (B, T) of self mappings of an intuitionistic Menger space (X,F,L, *,0) are said to
share CLRg of S property if there exist two sequence {x,} and {y,} in X such thatlim,_. Ax, = lim,_.. Sx,, =
limy—w By, =lim,_. Ty, =Sz, for some zeX.

Example 2.19Let X =[ 0,0) be the usual metric space . Define g, h : X—X by gx= x+ 3and hx =4x, for all xeX
. We consider the sequence {xn} ={ 1+ 1/n }. Since, limy—«gXn = limy_chx, =4 =h(1) eX Therefore gandh
satisfy the (CLRg) property.

3. MAIN RESULT

Now we prove our main result
Theorem 3.1. Let (X, F, L, *, 0) be a complete intuitionistic Menger space with t=t>t and (1-t) ¢ (1-t) < (1-t) and let
A, B, S and T be selfmappings of X such that the following conditions are satisfied :

(1) AX) = T(X) , B(X) =S(X),

(ii) (B,T) is compatible of type (K),

(iii) There exists k e (0,1) such that for every x, ye Xand t >0,

FAx,By (kt)Z {FSx,Ty (t)*FAx,Sx (t)*FBy,Ty (t)*FAx,Ty (t)} (1)
and LAx,By (kt)S {LSx,Ty(t)OLAx,Sx(t)OLBy,Ty(t)OLAx,Ty(t)} (2)
If the pair (A,S) and ( B, T) share the common limit in the range of S property , then A, B, S and T have a unique
common fixed point.
Proof Let x,be an arbitrary point in X. Since A(X) < T(X) and B(X) = S(X), there exist x;, x, € X such that
Ax, = Tx; and Bx; = Sx,. Inductively, we construct the sequences {y,,} and {x,,} in X such that

Yane1 = Axan = TXong1,  Yanez = BXzns1 = SXonge
forn=0,1,2,....Now putting in (1) and (2) X = X5, ¥ = X2n41, We 0btain
FAXanBx2n+1 (kt)= {FSXvaTx2n+1 ® *FAXZn.szn ®) >kFE"9‘52n+1‘7"962n+1 ®) *Fszanx2n+1 (t)}

that is
FJ’Zn+1J’2n+2 (kt)Z {FYanYZn+1 (t) *FJ/2n+1J/2n (t) *FYZn+2'YZn+1 (t)*F}’anJ’an (t)}
F)’zn+10’2n+2 (kt)Z {FYanYZn+1 (t) *Fy2n+1vy2n+2 (t)}
FY2n+1J/2n+2 (kt)ZFJ’z-mYZnH (t)
and
LAx2n,Bx2n+1 (kt)S {LSxZn,Tx2n+1 (t)OLAxZn,S;\fz-,1 (t)OLBxZnH,sz.ﬂH (t) OLAxZn,TXZnH (t)}
that is

LY2n+1,y2n+2 (kt)S {L:Van.'VZn+1 (t)OLYZn+1r.VZn (t)OL}’zn+2:}’2n+1 (t)OLYZn+1:}’2n+1 (t)}
LJ’Zn+1J’2n+2 (kt)S {Ly2n1y2n+1 (t)OLYZn+1:}’2n+2 (t)}



L LJ’zn+1J/2n+z (kt)SLJ/ZnJ/ZnH (t)
Similarly,

K

Y2n+2,Y2n+3 (kt)ZF:VZn+1r.VZn+2 (t) and L

(kt)<L

Y2n+2,Y2n+3 Y2n+1,.Y2n+2 (t)

Thus, we have
F,

Yn+1.Vn+2 (t) and L
Therefore, we have

(kt)=F, (kt)<L (t) forn=1,2.3,....

nYn+1 Yn+1vYn+2 YnYn+1

t t t
Byyns O2F 500 (;)ZFJ’n—lr.Vn (q_z)2 2By, (q_n) -1

t t t
andLy, v, ,, (O=Ly, y., (g)gLyn—Lyn (q_z)S o Shyy, (q_n) = 0 when n— oo

For each ¢ > 0 and t > 0, we can choose nyeN
such thatr, ,, . (t)>1-eandL, , . (t)<e foreachn>n,
For m, ne N, we suppose m > n. Then, we have

t t t
FJ/nJ’m (t)Z F)’n'Yn+1 (E)* FJ’n+1-3’n+2 (E)* *FYm—LYm (E)
> ((1-¢) * (1—¢) *...(m—n)times... * (1—¢))
> (1-¢),

t t t
and LJ/n'Ym (t)SLYn'Yn+1 (m)<> LJ’n+1J’n+2 (E)O 0 L)’m—lJ’m (E)
< ((€)0(g)0...(m—n)times...0( €))
<(g).
E, .. (®)>(1=¢),L,, , (t)<e.
Hence {y,} is a Cauchy sequence in X. As X is complete, {y, } converges to some point z e X. Also, its subsequences
converges to this point ze X, i.e.{Bx,,4+1} =2, {Sx2,} >2,{Ax,,} >2,{Tx341}—>2.
Since the pair (A, S) and (B, T) share the common limit in the range of S property, then there exist two sequences
{x,} and {y,} in X such that
lim Ax, = lim Sx,, = lim By, = lim Ty, = Sz for some zeX.
n-oo n—oo n—oo n—-oo
First we prove that Az = Sz
By (1), puttingx=zandy =y, , we get
FAz,Byn (kf)Z {FSZ,Tyn (t) *FAZ,SZ (t)*FByn,Tyn (t)*FAz,Tyn (t)}
Taking limitn — oo, we get
FAz,Sz (kt)Z {FSZ,SZ (t)*FAz,Sz(t)*FSz,Sz (t)*FAz,Sz (t)}
FAZ,SZ (kt)ZFAz,Sz (t) (3)
By (2), putting x =z andy =y, , we get
LAz,Byn (kt)S {LSz,Tyn (t)OLAz,Sz (t)OLByn,Tyn (t)OLAz,Tyn (t)}
Taking limitn — oo, we get
LAZ,SZ (kt)S {LSZ,SZ (t)OLAz,Sz (t)OLSz,Sz (t)OLAZ,Sz (t)}

LAZ,SZ (kt)SLAz,Sz (t) (4)
By lemma 2.12, Az=Sz 5)
Since, A(X) < T(X), therefore there exist ue X, such that Az = Tu (6)

Again by inequality (1), putting x =z and y = u, we get
Fpz pu (k)2 {Fsy 1y (€)% Fayz 5, (€)% Fpy ryy (€) #Faz 1, (€) }
Using (5) and (6)
FTu,Bu (kt)Z {FTu,Tu(t)*FTu,Tu (t)*FBu,Tu (t)*FTu,Tu(t)}
Fry gy (Kt)>Fry, gy, (t)
By (2), putting x =z andy =u, we get
Lz (kt)< {Lsy 7 ()OL gy 5, (£)OL gy 10y (E) 0Lz 7 () }
Using (5) and (6)
LTu,Bu (kt)f {LTu,Tu(t)OLTu,Tu(t)OLBu,Tu (t)OLTu,Tu (t)}

LTu,Bu (kt)SLTu,Bu (t)
By lemma 2.12 ,
Tu=Bu @)
Thus from (5), (6) ,(7) , we get
Az=Sz=Tu=Bu (8)



Now we will prove that Az = z
By inequality (1), putting x =z and y = x5,,41,

FAZ,Bx2n+1 (kt)Z {FSZ,Tx2n+1 (t) *FAZ,SZ (t) *FBx2n+1,Tx2n+1 (t) *FAZ,Tx2n+1 (t)}
Taking lim , we get

n—-oo

FAZ,Z (kt)Z {FSZ,Z(t) *FAZ,SZ(t)*FZ,Z (t)*FAz,Z(t)}
FAZ,z (kt)ZFAz,z (t)
By (2), puttingx =z and y = x5,,41,
LAZ,BX2n+1 (kt) < {LSZ,Tx2n+1 (t)OLAz,SZ(t)OLBx2n+1,Tx2n+1 (t)OLAZ,Tx2n+1 (t)}
Taking limitn — oo, we get
LAZ,Z (kt) < {LSZ,Z(t)OLAZ,SZ(t)OLZ,Z (t)OLAZ,z (t)}
LAz,z(kt) < LAz,z(t)
By lemma 2.12, Az = z.. Thus from (8), we getz=Tu=Bu
Now (B, T) is compatible of type (K) then
711_1){)10 BBy,,+1 =Tz and 711_1){)10 TTy,nse1 =Bz
thatis Bz =Tz
Now putting x =z and y = z in inequality (1), we get
FAz,Bz (kt)Z {FSZ,TZ (t)*FAZ,SZ (t)*FBz,Tz (t)*FAz,Tz (t)}
FAz,Bz (kt)ZFAz,Bz (t)
By (2), we get
LAz,Bz (kt) S {LSZ,TZ(t)OLAZ,SZ(t)OLBZ,TZ(t)OLAZ,TZ(t)}
LAz,Bz(kt) S LAz,Bz(t)
By lemma 2.12, Az=Bz and hence Az=Bz =z
Combining all results , we getz=Az=Bz=Sz=Tz.
From this we conclude that z is a common fixed point of A, B, Sand T.
Uniqueness : Let z; be another common fixed point of A, B, Sand T . Then
7z, =Az, =Bz, =Sz; =Tz;and z=Az=Bz=Sz=Tz
then by inequality (1), puttingx =z andy = z, , we get
FAz,321 (kt)Z {FSZ,T21 (t)*FAz,Sz (t)*Fle,Tzl (t)*FAZ,Tzl (t)}
E, 2, (k)2F, ,, (1)
By (2) , we get
LAz,321 (kt) < {LSZ,Tzl (t)OLAz,Sz (t)OLle,Tzl (t)OLAz,Tzl (t)}
Ly, (k) <L, (8)
By lemma 2.12, we get z = z;.
Thus z is the unique common fixed point of A, B, Sand T.
If we increase the number of self maps from four to six then we have the following .
Corollary 3.2 Let (X, F, L, *, 0) be a complete intuitionistic Menger space with txt>t and (1-t) ¢ (1-t) < (1-t) . Let A,
B, S, T, I and J be selfmappings of X such that the following conditions are satisfied :
(i) AB(X) 2 J(X) , ST(X) < I(X),
(if) (ST,J) is compatible of type (K)

(iii) There exists k e (0,1) such that for every x,ye X and t >0,

Fupx,s7y (kt)= {Fix 1y (£)*Fagy 1x (€)% Fsry, 1y (€)#Fapy j (€) } %)
and  Lypy sty (K< {Ljx, 5 (£)OLapy,1x (€)OLsTy, 1y (0)OLgpy, 5y (£) } (10)
If the pair (AB,1) and (ST,J) share the common limit in the range of | property , then AB, ST, | and J have a unique
common fixed point. Furthermore, if the pairs (A,B), (A,1),(B,1), (S,T),(S,J) and (T,J) are commuting mapping then
A, B, S, T, I and J have a unique common fixed point.
Proof. From theorem 3.1,z is the unique common fixed point of AB, ST, | and J.
Finally, we need to show that z is also a common fixed point of A, B, S, T, I, and J. For this, let z be the unique
common fixed point of both the pairs (AB,I) and (ST,J). Then, by using commutativity of the pair (A,B) , (A, 1), and
(B, 1), we obtain

Az = A(ABz) = A(BAz) = AB(Az), Az=A(1z) =I (Az) ,(11)
Bz = B( ABz) =B( A(Bz)) =BA(Bz) = AB(Bz) ,Bz=B(1z) = I(Bz),



which shows that Az and Bz are common fixed point of(AB, 1) , yielding thereby

Az=z=Bz=1z=ABz (12)
In the view of uniqueness of the common fixed point of the pair (AB,I). Similarly, using the commutativity of (S,T)
(S, J), (T, J), it can be shown that

Sz =Tz=Jz= STz=1z (13)
Now, we need to show that Az = Sz (Bz = Tz) also remains a common fixed point of both the pairs (AB, 1)and(ST, J)
. For this, putx =z and y =z in (9) and using (12) and (13) , we get

FABZ,STZ (kt)Z {FIZ,]Z (t) *FABZ,IZ(t) *FSTZ,]Z(t) >lcFABz,]Z (t)}

FAZ,Sz (kt)ZFAZ,Sz (t)
and by (10)
Lapzsrz(kt)<{Liz;,(t)0Lapz1,(t)0Lsrz 1,(t)0Lap, ;. ()}

Lyz,sz(kt)<Lpy s, (t)
By lemma 2.12, we getAz = Sz. Similarly, it can be shown that Bz = Tz. Thus, z is the unique common fixed point
of A,B,S, T, I,and J.
RECEIVED: DECEMBER, 2022.

REVISED: MAY, 2023.
REFERENCES

[1]. AOUA, L. B. & ALIOUCHE, A. (2015): Common fixed point theorems in intuitionistic Menger spaces using
CLR Property, Malaya Journal of Matematik, 3, 368-381

[2]. CHO, Y.J., SHARMA B.K & SAHU R.D. (1995): Semi-compatibility and fixed points, Mathematica Japonicae,
42, 91-98.

[3]. GEORGE, A. & VEERAMANI, P. (1994): On some results in Fuzzy metric spaces, Fuzzy sets and systems, 64,
395-399.

[4]. JHA, K., POPA V. & MANANDHARK, B. (2014): Common fixed points for compatible mappings of type (K)
in metric space, International Journal of Mathematical Sciences and Engineering Applications, 8, .383-391.

[5]. JUNGCK, G. (1986): Compatible mappings and common fixed points, International Journal of Mathematics
and Mathematical Sciences, 2, 771-779.

[6]. JUNGCK, G., MURTHY, P. P. & CHO, Y. J. (1993): Compatible mappings of type (A) and common fixed
points, Mathematica Japonica, 38, 381-390.

[7]. KRAMOSIL, O. & MICHALEK J. (1975): Fuzzy metric and statistical spaces, Kybernetica, 11, 326-334.

[8]. KUTUKCU, S., TUNA, A. & YAKUT, A. T. (2007): Generalized contraction mapping principal in Intuitionistic
menger spaces and application to differential equations, Applied Mathematics and Mechanics., 28, 799-809.

[9]. MANANDHAR, K. B., JHA, K. & PATHAK, H. K. (2014): A Common Fixed Point Theorem for Compatible
Mappings of Type (E) in Fuzzy Metric space, Applied Mathematical Sciences, 8, 2007-2014.

[10]. MENGER, K. (1942): Statistical metric, Proceedings of the National Academy of Sciences (USA), 28, 535-
537.

[11]. MISHRA, S. N. (1991): Common fixed points of compatible mappings in PM-spaces, Mathematica Japonica,
36, 283-2809.

[12]. PARK, J. H. (2004): Intuitionistic fuzzy metric spaces, Chaos, Solitons and Fractals, 22, 1039-1046

[13]. PATHAKH, K., GHO, Y.J.,, CHANG, S.S., & KANG S.M. (1996): Compatible mappings of type(P) and fixed
point theorems in metric spaces and probabilistic metric spaces, Novi Sad Journal of Mathematics, 26, 87-1009.

[14]. RAO, R. & REDDY, B. V. (2016): Compatible Mappings of Type (K) and Common Fixed Point of a Fuzzy
Metric Space, Advances in Theoretical and Applied Mathematics, 11, 443-449.

[15]. SCHWEIZER, B. & SKLAR, A. (1960): Statistical metric spaces, Pacific Journal of Mathematics, 10, 313-
334.

[16]. SCHWEIZER, B. & SKLAR, A. (1983): Probabilistic metric spaces, Elsevier, North-Holland, New York, 8,
212- 223.

[17]. SESSA, S. (1982): On a weak commutative condition in fixed point consideration, Publications de I'Institut
Mathematique, 32, 146-153.

[18]. SINTUNAVARAT, W. & KUMAN, P. (2011): Common fixed theorems for a pair of weakly compatible
Mappings in fuzzy metric spaces, Journal of Applied Mathematics, 14, 319-326.



