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ABSTRACT. In present paper, we introduce common property (E.A) in modified intuitionistic fuzzy metric
spaces and utilize the same to prove common fixed point theorems in modified intuitionistic fuzzy metric space
besides discussing related results and illustrative examples. We are not aware of any paper dealing with same
conditions modified intuitionistic fuzzy metric spaces
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I. INTRODUCTION AND PRELIMINARIES

The concept of fuzzy Sets is introduced by Zadeh [1]. Kramosil and Michlek [2] introduced the concept of Fuzzy sets,
Fuzzy metric spaces. George and Veeramani [3] modified the concept of fuzzy metric space due to Kramosil and
Michalek [2] and defined a Hausdorff topology on modified fuzzy metric space which is often used in current researches.
Abbas et al. [4] proved weak contractions in fuzzy metric spaces, Altun, [5]. Some fixed point theorems for single and
multivalued mappings on ordered non Archimedean fuzzy metric space. Park [6] proved some point theorems for
Intuitionistic fuzzy metrics spaces. Jungck [7, 8] introduced the concept of compatible mappings for self mappings. Lots
of the theorems were proved for the existence of common fixed points in classical and fuzzy metric spaces. Aamri and
Moutawakil [9] introduced the concept of non-compatibility using E.A. property and proved several fixed point theorems
under contractive conditions. Atanassov [10] introduced the concept of Intuitionistic fuzzy sets which is a generalization
of fuzzy sets.

Saadatiand Park [11] defined Intuitionistic fuzzy metric spaces using t-norms and t-conorms as a generalization of
fuzzy metric spaces. Turkoglu [12] generalized Junkck common fixed point theorem to Intuitionistic fuzzy metric spaces.
Grabiec [13] extended classical fixed point theorems of Banach and Edelstein to complete and compact fuzzy metric
spaces respectively. Sedghi et al. [14] proved some common fixed point theorems for weakly compatible maps using
contractive conditions of integral type.

Saadati et al. [9] modified the notion of intuitionistic fuzzy metric and defined the notion of modified intuitionistic fuzzy
metric spaces with the help of continuous t-representable and proved some fixed point theorems for compatible and
weakly compatible maps. Imdad et al. [15] proved some fixed point theorems for modified intuitionistic fuzzy metric
space using the concept of implicit function. In this modified setting of intuitionistic fuzzy metric space, Jain et al. [16]
discussed the notion of the compatibility of type (P); Sedghi et al. [9] proved some common fixed point theorems for
weakly compatible maps using contractive conditions of integral type. In this paper, we prove some common fixed point
theorems in modified intuitionistic fuzzy metric space for four mappings when two satisfies the property (E.A) and share
the common property E.A.

Definition 1.1 A binary operation =: [0;1] X [0; 1] — [0; 1]is called continuous t-norm if ([0;1];*)is an abelian
topological monoid with unit 1 suchthat a * b < ¢ * dwhenevera < c &b <d Va; b;c;d € [0;1]

Definition 1.2 A binary operation < : [0; 1] x [0; 1] — [0; 1] is called continuous t- co-norm if ([0; 1];*) is an abelian
topological monoid with unit 0 such that a®b < ¢c&d whenevera < c &b <d Va;b;c;d €[0;1]

Proposition 1.3 Consider the set L* and the operation <;-defined byL*{(x;; x,): (x1; x5)

€ [0;1]% 500y + 2, < 1(og5 %) <pr (V13 ¥2) © X1 < ¥y &% 2 ¥,V (x5 x3), (V15 72) € L™

Then,(L*; <;+ ) is a complete lattice. One denotes its units by 0,- = (0;1) & 1;- = (1;0).

Definition 1.4. A triangular norm on L*is a mapping T: L* X L* — L*satisfying;

[T(;1,:)=x Vx€EL

[ TCGy)=T(;x) Vxy €L

[ii] T(x; T(y;2)) = T(T(x;¥);2) V%, ¥,z €L

[MVx; x5,y e sx<p x5 y<py =2T0y) < Tx';y")

Definition 1.5. A continuous t-norm T onlL* is called continuous t-representable if and
only if there exists a continuous t-norm* and a continuous t-conorm<¢ on [0; 1] such that
forallx = (x;%2) 5y = (V1;¥2) €L = TOx;y) = (x1 % y15 x,0¥7)

Definition 1.6. The 3-tuple (X; Cuns T) is called a modified intuitionistic fuzzy metric space (modified IFMS) if X is an
arbitrary non-empty set, M and N are fuzzy sets from X X X X (0;00) — [0; 1] such that M(x;y;t) + N(x;y;t) <
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1Vx;y € X; T is a continuous t-representable and mapping {y.y: X X X X (0;0) — L*is a mapping from defined by
un (3 1) = (M(x y;£); N(x; y; ) satisfying the following conditions ¥ x; y;z € X
&Vsandt
(] Cuin (75 8) >0 0y,
[il] Cun (5 8) =1+ if andonly if x =y ;
[iil] S (65 8) = Sun (s x5 8)
V] Cun (s 55 + ) 21 T (G (6575 8) * Sun (5 35 )
[V] $apn (x5 5 £): (05 00) — L*is continuous;
{uy called an intuitionistic fuzzy metric and (X; {un; T) called intuitionistic fuzzy metric space.
Note [20] In an intuitionistic fuzzy metric space (X; Cmns T); M (x; y; t) is non- decreasing and N(x;y;t) is non -
increasing VY x;y € X. Hence (X; N T) is non-decreasing functionvVx;y € X .
Example 1.7. Let (X; d) be a metric space. Denote
T(x;y) = (arby ;min(1; ap+b,)V a = (ay; ap) &b = (by; by) €L

and let M and N be fuzzy sets on X x X x (0;1). Then an intuitionistic fuzzy metric can be defined asVv x;y; € X
vy ) = (M(xy; 0); N(x y;t)) = (htn;:d(x:y) ; h;::j:;’(ﬁy)) vV h;m;n;t € RY;
So that .y (x; y; t) is modified IFMS.
Example 1.8. Let X = N.Denote

T(x;y) = (max(0; ay + by —1); (ay,+b, —a,b,)Va= (ay; a,)&b = (by; by) EL”
and let M and N be fuzzy sets on X X X x (0; 1). Then an intuitionistic fuzzy metric can be defined as

X y—x |
= ifx<y
vy t) = (M@ y; ;N y; t)) = yy ny
Y x ify<x

So that .y (x; y; t) is modified IFMS.
Definition 1.8. A negator on L* is a decreasing mapping N: L* — L* satisfying
N(0;) =1,-&N(1;) =0, A negator on [0; 1] is a decreasing mapping N: [0; 1] - [0;1]
satisfying N(0) = 1 & N(1) = 0. In what follows, Ns denotes the standard negator on [0;1] defined as N¢(x) =1 —
xVx €|[0;1].
Definition 1.10. Let(X; Cvns T) be a modified IFMS. For t > 0, define the open ball B(x;r;t); with center x € X and
radius0 <r <1as

. Bigrt)={y€X: {unCy;t) >, (Ns(r);m)}
A subset A < X is called open if for each x € Athere existt > 0 and 0 < r < 1 such that B(x;r;t) CA. Let Tpn denote
the family of all open subset of X. Then, LIoP is called the topology induced by modified intuitionistic fuzzy metric {y.y.
This topology is Hausdorff.
Definition 1.11. A sequence {x,} in a modified IFMS (X; v T) is called a Cauchy sequence if for each t > 0and
0 < r < 1;there exists n, € N such that
Cnn (X X5 t) >0 (Ns(r); )} and for eachn; m = ng
Where Ns is the standard Negator. The sequence{x,}is said to be convergent tox € Xin the intuitionistic fuzzy metric
space (X; {y.v; T) and is generally denoted by x —¢M~ xif {y.y (%,;x;t) = 1,-whenever n — oo for every ¢ > 0.1 FMS is
said to be complete if and only if every Cauchy sequence is convergent.
Proposition 1.12. Let (X; Cvens T) be an intuitionistic fuzzy metric space. If for a sequence {x,} € X there exists k €
(0; 1)such that

Cuin (s Xy 13 @) 210 Qv (in—15 X ) VR & E

Then {x,}is a Cauchy sequence in X.
Proof. Let (X; Cuans T) be an intuitionistic fuzzy metric space. If for a sequence; {x,,} € Xthere exists k € (0; 1) such
that
S (s Xy @) 21 Qv (on_ 5 x5 ) Y &t ;

¢ t
Then $yy (xn; Xn15t) 21 Suin (xn—l;xn;;) 2 Cun (xn—zixn - 1i—) -----

=1 Cun (xn_z; Xp — 1;%) Vn&t
Now for k
E (tpyri2n) = Inf{t >0 (M;N(xré+1;xn; )z (1-xKr)}

S If(E> 0 G (10 7) 20 (1= 1519)

=Inf{k"t>0: {yn(x152x05t) 21 (1 - KK)}

=x'nf{t>0: {yn(xyx0;8) =10 (1 - K5K)}

= K"E, (215 x0)
= Ey(ny12n) < KE (345 %0)
Again for k € (0;1)30 € (0; 1)such that
Ex(xn;xnﬂ)) < Ey (Xp;Xps1) T Eg (i1 Xny2) o+ Ep (xn+p—1;xn+p)
<SK'Ey (xg;x1) + KnHEa (X3 21) + -+ + Kn+p_1Ea (x05%1)
S (K + Y4+ KVPTY B (x5 xq)
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n
<

1= KEa (xg;x1) > 0asn » wsince d € (0;1)
Hence {x,} is a Cauchy sequence.
Proposition 1.13. Let (X; s T) be an intuitionistic fuzzy metric space. If for a sequence {x,} € X there exists k €
(0;1) such that

Cun(G Y kE) 2 (un(Gy; )V L

Thenx =y

Proof: fork € (0;1); Then from Proposition 1.12;

Ex(sy) =Inf{t >0: {un(y;t) 2 (1-KK)}
t

<If(e> 01 G (15337) 20 (1= 119}

=Inf{gt>0: {un(yt) 2 (1 -kK)}

=xInf{t>0: {un(y;t) 2, (1-xK)}

Ex(x;y) ==k Ei(x;y) > Ex(x;y) =0=>x =y

Proposition 1.14. In a Modified IFMS for all x = (x4;x,) ;¥ = (V13 ¥2) ; xTy =X
Proof: forall x = (x;%2);y = (3y2) EL =2 xTy=T(xy) = (X1 * Y15 x,0V,)

Therefore xTy = (xy * y1; %20¥2)
xXTy <p» (xq;x,) Sincex; * y; < x,&x,0y, = x,
=>xTy=x

Definition 1.15. Let(X; {y.y; T) be a modified IFMS. Then mapping {y.y: X X X x (0; %) — L*is said tobe continuous if
rlll_lg;lo CunCons Vs tn) = Sun (3 t)
whenever a sequence {(x,;; yn; t,)} in X X X X (0; co)converges to a point(x; y; t) in X X X x (0; o) such that
Al_)nc}o Cuyn (s x5 1) =111_)nc}0 v s 5 t) = 1L*and1li_{1c}o Cun (s y5tn) = Qun (G y;t)
Definition 1.16. Let f & g be two self mappings for a modified IFMS (X;{y.x; T). Then mappings are said to be
compatible if
rlll_lg;lo fM;N(fgxnigfxnit) =1Vt >0
Whenever a sequence {x, } € X such that
lim fx, = limgx,=x€X
n—-oo n—oo
Definition 1.17. Let f & g be two self mappings for a modified IFMS(X; Cmens T). Then mappings are said to be non-
compatible if there is at least one sequence {x,,} € X such that
lim fx, = lim gx, = x € X butlim {y.y(fgx,; gfx,;t) # 1,-for at least one t > 0.
n—oo n—-oo n—-oo
Definition 1.18. Let f & g be two self mappings for a modified IFMS(X; v T). Then mappings are said to be weak
compatible if they commute at their point of coincident; that isfx = gx = fgx = gfx.
Remark 1.19. every pair of compatible self mappings f and g of a modified IFMS
(X; Qo T) is weak compatible. But the converse is not true.
. . i . — 1021 ) — t . x=yl

Example Let(X;{y.y; T)be a modified IFMS; where X = [0; 2]; {yn (x5 5 ) = (t+|x—y| e
X;T(x;y) = (ayby ;min(1;a,+b,) Va = (ay; a,) and b = (by; by) € L*. Define mappings as

2 ifo<x<1 2 ifx=1
f(x)z{f ifl<x<2""”0'9("):{"—+3 ifx#1

2 - 5
So we have f(1) =g(1) =2and f(2) = g(2) = 1. Again fg(1) = gf(1) = 2and fg(2) = gf(2) = 1 implies (f;g) is
weak compatible. If we define fx,, and gx, as
fx,=1 —iandgxn =1-— = lim fx, = lim gx, = 1. Again fgx, =2

4in 10n n—-oo n—-oo

And gfx, = g !

20n’

).Fort>0;x;ye

) . 4 t z
Jim GuwCoyit) = fim (25 = gie) =\ a0 g | F e Ve
5 5
Implied that. Hence the pair (f; g) is not compatible.
Definition 1.20. Let f and g be two self mappings of a modified IFMS (X; v T)We say that f and g have the property
(E.A) if there exists a sequence{x,} € X such that
lim .y (fxp;u;t) = lim Quy(gx;u;t) =1Vt >0 andu€X
n—-oo n—-oo
Definition 1.21. Two pairs (4;S) and (B;T)of self mappings of a modified IFMS
(X ;s T)are said to satisfy the common property (E.A) if there exist two sequences
{x,} & {y} € Xsuch that
lim .y (Axy;ust) = lim Gy (S us t) = lim {yy(Bxp;us; t) = Hm Qo (Tx;u;6) VE > 0andu € X
n—oo n—oo n-—oo n-—oo

II. MAIN RESULT

We begin with the following lemma.
Lemma 2.1.[15] Let 4; B; S and T be self mappings of a modified IFMS(X; Cmens T)satisfying the following conditions:
[i] the pair (4;S) or (B; T)satisfies the property (E.A);
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[i] A(x) € S(X)or B(x) c T(X);
[iil B(y,) Converges for every sequence {y,} € X wheneverT(y,) converges or A(x,) converges for every
sequence {x,} € X whenever S(x,) converses;
[V][Vx;yeXs
Cun(Ax; By t) 21 af{ly.n (Sx; Ty; t); Qv (Ax; Sx; t); Qun (By; Ty; t);
Qv (Sx; By; t); Qv (Ax; Ty; t) where a > 1(2.11)
Then the pairs (4;S) and (B;T) share the common property (E A).
Proof: Suppose the pair(4; S)enjoy the property(E A); then there exists a sequence
lim Ax, = lim Sx, =z€X;x€X
n—-oo n—-oo
i.e. lim {p.y(Axy,; Sxy,;t) = 1. SinceA(X) = S(X); then for each {x,,} € X;Their exists
n—-co
{y,.} € XSuch that x,, = Ty,,. So we have lim Ax, = lim Ty, =z€ X.
n—oo n—oo
Thus in all we havelim Ax, = lim Sx, = lim Ty, =z€X. Thus in view {By,} converses;, i.e.
n—-oo n—oo n—-oo
lim (. (By; z;t) = 1. If not; then using inequality (2.11); we have
n—-oo

Cusn (Axn; Byn; 1) 21 @ min {Qyn (Sxn; Tn; 8); Sy (A% Sxn; 6); Cuan (BYns Ty )
Cv;n (SXn; BYn; £); Qv (A Ty £)}
Jim Gy (Axn; Byn; ) 210 @ min {1im o,y (Sxn; Ty €); 1 Chyy (Axn; Sx; )5 M Gy (BYns TYns £);
711_{1(30 Cm;n (Sxn; Byn; t); 111_{20 Cun (Axy; Ty £)}
Cun (TYn; Byn; t) 2 amin {115 Cay,n (BYn; Tns £); Cuan (BYns By )5 13
fM;N(TYniBYnI t) =z a (M;N(Byn;Tyn; t)
= v (BYn; Ty t) = 1ie. lim {y.y (By,) = z. Which shows pairs (4;5) and (B;T)
n—-oo
share the common property(E A).
Now we will prove the common fixed point theorem for Modified IFMS.
Theorem 2.2: Let 4; B; S and T be self mappings of a modified IFMS(X; v T) satisfying the conditions
0] pairs (4;S) and (B;T) share the common property(E A);
(i) A(x) c X and S(x) c X;
(iii) Vx;y €X
Sun (Ax; By; £) 210 afSuon (S5 Ty 6); o (A% %5 6); S (BY; T3 ) Sy (S5 BY; £); Caron (AX; Ty €) where a >
1 (2.21)
Then the pairs (4;S) and (B; T) have a coincidence point. Moreover, 4; B; S and T have a Unigue common fixed point
in X provided both the pairs (4; S) and (B; T) are weakly compatible.
Proof: Since the pairs (4;S) and (B;T)share the common property (E A); therefore there exists two sequences
{x.}; {ym} € X such that
lim Ax, = lim Sx, = lim By, = lim Ty, =z€ X
n—-oo n—-oo n—-oo n—oo
SinceS(x) c X; lim Sx, = z € S(X); therefore there exists v € Xsuch that Sv = z. Now we assume {y,.y (Av; z; t) = 1. I
n—-oo
not; then using (2.21)
Cun (Av; Byy; ) 2 a min {Qy,n (Sv; Tyn; £); Sy (AV; SU; 6); Qi (BYn; Ty );
Cmn (SV; By £); S (Av; Ty £}
lim .y (Av; Byy; t) = a min {lim {.y (Sv; Tyy; t); im (. (Av; Sv; t); im $y.y (Byy; Ty £);
n—-oo n—oo n—oo n—oo
Jim Gy (S3 Byns €; 1im Gayoy (Av; Ty £}
Cun(Av; z; t) 2 amin {1; (. n (Av; 2, £); 15 1; .y (AV; 23 )}
Sun(Av; z;t) 20 alyn(Av; z; t)
a contradiction. So that .y (Av; z; t) = 1 = Av = z = Sv.Hence v is a coincident point for the pair(4; S).
Since T(x) c X; lim Tx, = z € T(X); therefore there exists w € X such that Sw = z. Now we assume(y.y (Bw; z; t) = 1.
n—oo
If not ; then using (2.21)
Smon (Axy; Bw; ) 21 o min {Quyn (Sx5 TW; £); Sy (A Sxn; £); (e (Bw; Tw; £);
msn (SXn; BW; t); Qo (Axn; Tw; £)}
lim {y.y (Axy; Bw; t) =+ amin {lim .y (Sxp; Tw; t); im {ppy (Axp; Sxpp5 t); im Cppy (Bw; Tw; £);
n—oo n— oo n—oo n—-oo
lim Cur,y (Sxn; Bw; t); lim Jppoy (Axy; Tw; )}
n-oo n-oo
Sun (z Bw; t) =+ amin {Qy,n (2 Bw; £); 15 1; Qv (25 Bw; £); (v (23 Bw; )}
$un(Bz; z;t) 21 aly,y(Bz; z; t)
a contradiction. So that {.y(z; Bw; t) = 1 = Bw = z = Tw.Hence w is a coincident point for the pair (B; T).
Again Av = Sv and the pair (4;5) is weak compatible; therefore Az = SAv = SAv = Sz. Now we are to show that z is a
common fixed point of the pair(4; S). To accomplish that we assume that {y.y (Az; z; t) = 1. If not; then using (2.21)
{un (Az; Bw; t) 21 a min {{y,y (Sz; Tw; t); {u;n (AZ; Sz; t); Qpn (Bw; Tw; £);
Cun (Sz; Bw; t); (g (Az; Tw )}
lim {.y(Az; Bw; t) =+ a min {lim (.5 (Sz; Tw; t); lim {y.y(Az; Sz; t); lim (. (Bw; Tw; t);
n—-oo n—oo n—-oo n—oo
lim {5 (Sz; Bw; t); lim {.y (Az; Tw; t)}
n-—-oo n—-oo
{un(Az; 23 t) 21+ amin {{y,y (AZ; 2, t); Qv (AZ; 525 £); {yn (Bw; Tw; t);

Mishra et al.,, International Journal on Emerging Technologies 14(1): 30-35(2023) 33



$uin (Az; 25 1); (v (Az; 25 )}
un(Az; z;t) 2 amin {{y.n(Az; 2, t); 1;1; (N (Az; 23 t); (v (Az; 25 1)}
Cuin(Az; z;t) 21 a Qyn (Az; z;t)
A contraction. Therefore {.y(Az z;t) = 1 = Az = z . Hence z is a common point for pair
(4;8S)=2Az=2z=S5z
Again Bw = Tw and the pair(B; T) is weak compatible; therefore Bz = BTw = TBw = Tz. Now we are to show that z is
a common fixed point of the pair(B; T). To accomplish that we assume that{,,y(Bz; z; t) = 1. If not; then using (2.21)
Cun(Av; Bz; t) 21 amin {{y.y (Sv; Tz t); {y.n (Av; Sv; t); (v (BZ; Tz t);
Cuyn (Sv3 Bz t); (yon (Av; Tz; )}
1113.10 {u.n(Av; Bz; t) = a min {Ag{}o Cun(Sv; Tz; t);iij{}o Cu.n (Av; Sv; t);rlijgo Iu:n(Bz; Tz; t);
lim Gy, (Sv; Bz; t); lim Gy (Av; T2 6)}
{u:n(z Bz t) 2 amin {{y.y(z; Bz t); 1; 1; {y.n (2 Bz; £); (v (2; Bz; 1)}
Cuin(z; Bz; t) = aly,n(z; Bz;t)
A contraction. Therefore {y.y(Bz; zt) = 1= Bz =z . Hence z is a common point for pair
(B;T) = Bz = z = Tz. Hence z is a common fixed point for 4; B; Sand T.
Uniqueness: Let u be another fixed point for4; B; S and T i.e. Au = Bu = Su = Tu = u. Putting x = z &y = uin (2.21);
we have
Cun(Az; Bu; t) =10 a min{{y.n (Sz; Tu; t); (v (Az; Sz; t); (v (Bu; Tu; t);
Cun(Sz; Bu; t); Qv (Az; Tus t)
@ 0) 2 S (Zw5 ;1 1 (2w 0; Qi (w8}
Sun(Zw t) 21 o Sun (Z us t)
unzwt)=1=>z=u
Hence z is a unique common fixed point for 4; B; S and T.
Theorem 2.3: Let4; B; S and T be self mappings of a modified IFMS(X; ¢,,.y; T)satisfying the conditions
0] the pair (4;S) or (B; T)satisfies the property (E.A);
(i) A(x) € S(X) or B(x) c T(X);
(iii) S (Ax; By; ) 21+ aymin Qo (S%; Ty; €)% G (A% SX56)%; (v (By; Ty; £)%)
+a;min{Cy,y (BY; Ty; £). (un (S5 By; £); $agn (A% Sx; 8). Qo (Ax; Ty; 0}
Vxy€eX,a;a,>1;a0+a,>1and a; =1 (2.31)
Then the pairs (4;S) and (B; T) have a coincidence point. Moreover, 4; B; S and T have a
Unigue common fixed point in X provided both the pairs(4; S)and (B; T) are weak compatible.
Proof: Since the pairs (4;S) and (B;T)share the common property(E A); therefore there exists two sequences
{x.}; {ym} € X such that
,PE;A"F Ai_IEOan=1lijrgoByn= AmTyn=z€X

SinceS(x) c X; lim Sx, = z € S(X), therefore there exists v € X such that Sv = z. Now we assume {y;.y (4Av; z; t) = 1.

n—-oo
If not; then using (2.31)

Sy (Ax; By )7 21+ ey min (G (Sxn; Tns )5 Cupn (A% S5 0% Sain (BYs Ty £)%)
Famin{Cp,n (BYn; Ty £)- San (Sxns BYn; ©); Sy (A x5 ©)- Sapon (Axn; Ty 0}
i Gy (Axn; Byn; )2 21 aqgmin {1im Gy (Sxn; Ty 0% S (A 23 )% im. Gy (Byns Tym; €)%}
+a;min {rllij{}o{(M;N (BYn; Tyn; 1) AL%{(M;N(an; By,;t); T{HT(}O{(M;N (Axp; Sxy; t)-rli_{{}o{(M;N (Axp; Tyn; t)}
v (Av; z 5 6)? 21+ agmin {{y.n (Av; 2; £)%5 1513 + aymin{l. .y (Av; 23 £); 1. Gy (Av; 2 )}
Cuin (Av; 2, 6) =0 (ay + a3) iy (Av; 23 1)

a contradiction (a; + a;) > 1. So that {,.y(Av; z; t) = 1 = Av = z = Sv.Hence v is a coincident point for the pair (4; S).
Since T(x) c X;lim Tx, = z € T(X); therefore there exists w € X such that Bw = z. Now we assume {y,.y (Bw; z; t) =

n—oo
1. If not; then using (2.31)

SN (Axy; Bw; t)z =+ aymin {(M;N(an;TW; t)Z;ZM;N(Axn;an; t)z;(M;N(BW; Tw; t)z}
+a;min{Cy,n (Bw; Tw; t). Qi (S BW; £); o (Ax; Sxn; £). Qg (Axn; Tw; £)}
lim {p.n (Axy; Bw; £)% =+ aymin { im {p.y (Sxp; Tw; £)25 im Qo (Axp; Sxps £)%
n—-oo n-—-oo n-—-oo
lim {p.n (Bw; Tw; )%}
n—oo
+a,min{lim {p.y (Bw; Tw; t). im {y.y (Sxy; Bw; £)}; im {oyy (Axy; Sy t). lim Gy (Axpy; Tw; £)}
n—oo n-—oo n-—oo n-o
Qun (z Bw; £)? 21+ aymin{{y,y (2 Bw; t)%;1; 1} + apmin{1. (z; Bw; t) ; 1.y, (2, Tw; )}
Cun (z; Bw; t)z = (a1 + ay). min{(M;N (z; Bw; t)z; 1;1}
(M;N(Z; Bw;t) =+ (a; + aZ)(M;N(BW; z; t)
a contradiction since a; > 1. Sothat {y.y(z; Bw; t) = 1 = Bw = z = Tw.Hence w is a coincident point for the pair (B; T).
Again Av = Sv and the pair(4; S) is weak compatible; therefore Az = ASv = SAv = Sz. Now we are to show that z is a
common fixed point of the pair (4;S). To accomplish that we assert that {y;.y (Az; z; t) = 1. If not; then using (2.31)
Cunv (Az; Bw; t)? =1 aymin {{p.n (Sz; Tw; £)2; (ap.n (A2; 23 £)%; Qg (Bw; Tw; )23
+a,min{{y.y (BW; Tw; t). {uy.n (S2; Bw; t); {ay.n (AZ; Sz; t). (y.n (Az; Tw; )}
lim {p.y (Az; Bw; t)? =1+ amin {{y.y (Sz; Tw; £)%; lim {y.y (A2; Sz; £)? 5 lim . (Bw; Tw; )2}
n—-oo n—oo n—-oo
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+a2min{11i_{£10 Qv (Bw; Tw; t).ii_r}rol0 Cu.n (Sz; Bw; t)};ii_r}rolo {u.n(4z;Sz; t)-,li_{f}o {un(Az; Tw; t). 3}
Cun (Az; 2 £)? = aymin{{y.y (4z; z; £)%; 1; 1} + a,min{1. (Az; z; t) ; 1. {y.n (AZ; z; 1)}
{un(Az )% 21 (@ + @3).{un (AZ; 7 £)?
A contraction since a; > 1 . Therefore {y,.y(Az;z;t) = 1 = Az = z . Hence z is a common point for pair (4;5) = Az =
z=38z
Again Bw = Tw and the pair(B; T) is weak compatible; therefore Bz = BTw = TBw = Tz. Now we are to show that z is
a common fixed point of the pair(B; T). To accomplish that we assume that{y,.y(Bz; z; t) = 1. If not; then using (2.31)
Cun (Av; Bz; )% =+ aymin {{y.n (Sv; Tz; £)?; Qo (Av; S £)%5 Qv (Bz; Tz; £) %}
+a,min{¢y.n(Bz; Tz; t). {y,n (Sv; Bz t); (. (AV; Sv; t). Oy (Av; Tz; £)}
AgrgCM;N(Av; Bz; t)? =;- amin {{y.x(Sv; Tz; t)z;,lijf}o Cun (Av; Sv; t)? ’TILLH; Cu:n(Bz; Tz; )2}
+a2min{11£rg {u.n(Bz; Tz; t)',lijﬂlo Cu.n (Sv; Bz; t)};,lijﬂlo Cu.n (Av; Sv; t)'r]lijg) Cun(Av; Tz; t)}
{un(z; Bz; t)? =+ aymin{Qy,y(z; Bz; t)%;1; 1} + a,min{l.(z; Bz; t) ; 1. (. (2 Bz; £)}
Cu.n(z Bz; 2=z (o + a3).Sy.n(Z Bz; t)?
A contraction. Therefore {y.y(Bz; zt) = 1= Bz =z . Hence z is a common point for pair
(B;T) = Bz = z = Tz. Hence z is a common fixed point for4; B; S and T.
Uniqueness: Let u be another fixed point for4; B;Sand T i.e. Au = Bu = Su=Tu =u . Putting x = z &y = uin (2.31);
we have
Cun (Az; Bu; )2 =+ oy min {{oy.n (Sz; Tw; £)%5 {un (A2; Sz; 6)%5 {pn (Bu; Ty £)%}
+a,min{{y.y (Bu; Tu; t). {y.n (Sz; Bu; t); (v (Az; Sz t). (v (Az; Tu; £)}
Cuin (Az; Bu; )2 =+ aymin {{yn (A2 Tu; £)%5 1513
+a,min{1.{y.y(Az Bu; t); 1. {y.n (Az; Tu; t)}
Qun (Az; Bus £)% 210 (@ + @3). Qv (Az; Tus t)?
Cun(Zu; 02 =z (g + a3).Syn(Zu; )?
unzwt)=1=>z=u

Hence z is a unique common fixed point for 4; B; S and T.

REFERENCES

[1]. Zadeh (1965). Fuzzy sets. Information and Control, 8, 338-353.

[2]. Kramosil and Michalek (1975). Fuzzy metric and statistical metric spaces. Kybernetica, 11, 326-334.

[3]. George and Veeramani (1994). On some results in fuzzy metric spaces. Fuzzy Sets and Systems, 64, 395-399.
[4]. Abbas, Imdad and Gopal (2011). Proved weak contractions in fuzzy metric spaces. Iranian Journal of Fuzzy
Systems, 8(5), 141-148.

[5]. Altun (2010). Some fixed point theorems for single and multivalued mappings on ordered non Archimedean fuzzy
metric spaces. Iranian Journal of Fuzzy Systems, 7(1), 91-96.

[6]. Park (2004). Intuitionistic fuzzy metric spaces. Chaos Solitons Fractals, 22, 1039-1046.

[7]. Jungck (1976). Commuting maps and fixed points. Amer. Math. Monthly, 83, 261-263.

[8]. Jungck (1986). Compatible mappings and common fixed point. Internet Journal of Math. Math., Sci, 9, 771-779.
[9]. Aamri and Moutawakil (2002). Some new common fixed point theorems under strict contractive conditions. J. Math.
Anal. Appl., 270, 181-188.

[10]. Atanassov (1986). Intuitionistic fuzzy sets. Fuzzy Sets and Systems, 20, 87-96.

[11]. Saadati and Park (2006). On the intuitionistic topological spaces. Chaos Solitons Fractals, 27, 331-344.

[12]. Turkoglu, Alaca, Cho and Yildiz (2006). Common fixed point theorems in intuitionistic fuzzy metric spaces. J.
Apply. Math. Computing 22, 411-424.

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

[14]. Sedghi, Rao, Shobe (2008). A common fixed point theorem for six weakly compatible
mappings in M- fuzzy metric spaces. Iranian Journal of Fuzzy Systems, 5(2), 49-62.

[15]. Imdad and Ali (2012). Common fixed point theorems in modified intuitionistic fuzzy metric spaces. Iranian Journal
of Fuzzy Systems, 9(5), 77-92.

[16]. Jain, S., Jain, S. and Jain, L. B. (2010). Compatibility of type (P) in modified intuitionistic fuzzy metric space. The
Journal of Nonlinear Sciences and its Applications, 3(2), 96-109.

How to cite this article: Bharti Mishra, Arun Kumar Garg and Z.K. Ansari (2023). Common Fixed Point Theorems
for Two Pair of Weakly Compatible Mappings in Modified Intuitionistic Fuzzy Metric Space. International Journal on
Emerging Technologies, 14(1): 30-35.

Mishra et al.,, International Journal on Emerging Technologies 14(1): 30-35(2023) 35



