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1. INTRODUCTION AND PRELIMINARIES

The notion of fuzzy sets was initially investigated by Zadeh [15] in 1965. Since then,
to use this concept in topology and analysis, many authors have expansively developed
the theory of fuzzy sets and applications. Attanassov [2] introduced and studied the
concept of intuitionistic fuzzy sets as a generalization of fuzzy sets. In 2004, Park [10]
defined the notion of intuitionistic fuzzy metric space with the help of continuous t-norms
and continuous t-conorms as a generalization of fuzzy metric space due to George and
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Veeramani [3]. Mustafa and Sims [7] introduced a G-metric space and obtained some
fixed point theorems in it. Abbas et al. [1] established the notion of A- metric spaces, a
generalization of S- metric space [12]. Vishal Gupta and Ashima Kanwar [14] introduce

the V- fuzzy metric space. We introduce new generalized intuitionistic fuzzy metric spaces
and discuss their properties. We prove coupled common fixed point theorems for mixed
weakly monotone maps in partial ordered in generalized intuitionistic fuzzy metric spaces.

Definition 1.1. [1] Let X be a nonempty set.A function A : X™ — [0, +00] is called an
A-metric on X if for any z;,a € X, I =1,2,3,...,n, the following conditions hold:
(A—1) A(z1, 22,23, ..., 2,) >0,

(A—2) A(z1,22,23,...,2,) =0, if and only if 21 =23 =23 = .... =z, =0,

(A—=3) A(z1, 22,23, .., Tn) < A(z1, 21,21, o, (T1)n-1,a) + A(T2, T2, 2, ..., (X2)n_1, )
+oo+ AXpy Ty Ty vy (T )1, Q).

The pair (X, A) is called an A -metric space.

Example 1.2. [I] Let X = R Define the function 4 : X™ — [0, +-00] by
Az, 22,3, ..., xn) = 271 5,5 5]z — y;|. Then (X, A) is called the usual A-metric space.

Definition 1.3. [14] Let X be a nonempty set. A triple (X, V] x) is said to be a V- fuzzy
metric space (denoted by VF -space), where # is a continuous t-norm, and V is a fuzzy
set on X™ x (0, 00) satisfying the following conditions for all ¢,s > 0:

(VF -1)V(z,z,x,....,z,y,t) >0 for all x,y € X with x # y,

(VF = 2) V(z1,21,21,...,21,22,t) > V(x1,22,23, ..., Tn,t) for all x1,x9,23,....;2, € X
with xo # x3 # ... # Ty,

(VF =3) V(x1,22,25,...,Tn,t) = 1 if and only if 21 = 29 = 23 = ... = xp,

(VF — 4) V(z1,22,23, ..., Tn,t) = V(p(x1, 22,23, ...,Tpn),t) where, p is a permutation
function,

(VF =5) V(z1,22,23, ..., Tn_1,t + 8) > V(x1,22, 23, e, Tpn—1, L, 1) x V(I, 1,1, ... 1, 2, 8),
(VF —6) nh_)rrgo V(z1, 22,23, ..., Tn,t) =1,

(VF =7) V(z1,%2,23, ..., Tn, .) : (0,00) = [0,1] is continuous.

2. GENERALIZED INTUITIONISTIC FUuzzy METRIC SPACE

Definition 2.1. Let X be a nonempty set.A triple (X, V, W, x, ) is said to be a general-
ized intuitionistic fuzzy metric space (denoted by GIFM -space),where * is a continuous
t-norm, < is a continuous t-conorm and V, W are fuzzy sets on X" x (0, c0) satisfying the
following conditions, for every x1, 22, x3, ..., xn,l € X, t, 5 > 0,

(1) V(x1,x9,23,..ci T, t) + W(x1, 22,23, ..., Tpn,t) < 1,

(it) V(z,z,z,...,z,y,t) >0 for all z,y € X with x # y,

(tit)  V(x1,21,21,...,21,22,t) > V(x1, 22,23, ..., Tp,t) for all x1,29,25,....,2, € X
with zo # x3 # ... # Ty,

(i) V(x1,22,23,...,%n,t) =1 if and only if 1 = x5 =23 = ... = xp,

(v) V(x1,29,23,....Tn,t) = V(p(z1, 22,23, ..., Tpn), 1), where p is a permutation func-
tion,

(vi) V(x1,29,Z3,.cc;Xp_1,t+8) >V (x1,22, 23, ey Tn_1,1,t) x V(I 1,1, ..., 2, 5),

(vit) V(x1, 22,23, ..., Tn,.) : (0,00) — [0, 1] is continuous,

(viii) V is a non decreasing function on RY, nh_}n;o V(x1,xe, 3, ..., 2p,t) = 1 and
}i_r)r(l) V(z1, o, 23, ..., Tp,t) =0, for all z1,x9,23,...,2, € X,t >0,

(iz) W(z,z,z,...,z,y,t) <1foral z,y € X with x # y,
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(x)  W(x1,21,21,...,21,22,t) < W(x1,22,23,...,Tn,t) for all zq,29,23,...,2, € X
with zo # x3 # ... # Ty,

(xi) W(xy1,z2,23,....2,,t) =0 if and only if 21 = 29 = 23 = ... =z,

(zii) Wz, zo, 3, ..., 2, t) = W(p(z1, 22,23, ...,2T5),1), where p is a permutation
function,

(xiii) W(x1, 22,23, ., Tn1,t +8) < W (21,29, 23, ey Tp—1, L, O)YOW (L 11, .y 1, 2, 8),

(xiv) W(x1,22,23,....Tn,.): (0,00) = [0,1] is continuous,

(zv) W is a non increasing function on R, nh_)néo W (x1,xo, T3, ..., Ty, t) = 0, and

}in(l) W(xy, 22,23, ..., Ty, t) =1, for all 21,29, 23,...,2, € X,t > 0.
—

In this case, the pair (V, W) is called an generalized intuitionistic fuzzy metric spaces.

Example 2.2. Let (X,V) be a V - metric space. For all z1, 2,23, ...,x, € X and every
t > 0, consider (V, W) to be fuzzy sets on X™ x (0,00) define by V(z1, 22, Z3, ..., Zn,t) =
3 A(x1, 02,23, ..., Tn)
w t) =
t+ Az, %2, 23,0y Tny) (1,22, 23, ..., T, 1) t+ Az, 2, T3, e, Tny)
b = aband ab = min{a+b,1}. Then (X, V, W, x, {) is an generalized intuitionistic fuzzy
metric spaces.

and denote a *

Lemma 2.3. Let (X,V,W,x,{) be a generalized intuitionistic fuzzy metric space. Then
V(x1, 22,23, ..., Tn,t) is non-decreasing and W(x1, xa, X3, ..., Tn, t) non-increasing with re-
spect to t.

Proof. Since t > 0 and t 4+ s > ¢ for s > 0, by letting | = x,, is a condition (vi) and (xiii)
of a (V,W) are fuzzy metric space, we get

V(21, 22,23, ooy Tne1, Tny t + 8) = V (21, T2, T3y ey T 1, Ty ) * V(Ty Ty Ty ooy Ty Ty S)
and

W(fEl, L2, T3y .-y Tn—1,Tn, t+8) < W($1, L2, T3y .5 Tn—1,Tn, t)OW(xna Tn;Tny ooy Ly T,y 8)
This implies that

V(z1,xo, 23, ..., Tp—1,Tn, t + 5) > V(21,22, 23, .coy Tp—1, Tn, L)
and
W (21,22, %3, ey Tne1, Tpy t + 8) < W(21, 22, T3, ooy Tnn1, Ty, t).
So, V(z1, 22, x3, ..., Tn, t) is non-decreasing and W (xy, x2, 23, ..., T, t) non-increasing with

respect to t. |

Lemma 2.4. Let (X,V,W,x,$) be a generalized intuitionistic fuzzy metric space such
that
V(x1,xo, T3, .oy T, kt) > V(x1,22,23, ey Ty T)
and
W (x1,xo, T3, ..., T, kt) < W (21,29, X3, ..y Ty, t)
with k € (0,1). Then 1 = a2 =23 =... =1y,
Proof. By assumption,
V(x1,xo, 3, ..., Tp, kt) > V(x1,x2,23,....%,,t) and
W(x1,xo, T3, ..., xn, kt) < W(xy,zo, 23, ..., 2p,t) for t > 0. (2.1)
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Since kt < t and by Lemma 2.3, we have

V(x1,x9,x3, ..., Ty, t) and
W(x1, 22, T3, ..., T, t). (2.2)

V(x1,xe, X3, ..., Tp, kt)

<
W (x1,xo, T3, ..., Ty, kt) >

From (2.1), (2.2) and the definition of a generalized intuitionistic fuzzy metric space, we
get Ty =T = T3 = ... = Tp. |

Definition 2.5. Let (X, V,W, %, {) be a generalized intuitionistic fuzzy metric space. A
sequence {z,} is said to converge to a point x € X if V(z,, z,, %y, ...,z 2,t) — 1 and
Wz, zp, Ty ooy @pyx, t) = 0 as 7 — oo for all t > 0, that is, for each € > 0, there exists
n € N such that for all r > N, we have

V(zr, XpyTpy oy @py 2, t) > 1 — € and W(xp, T, Ty ooy Ty 2, 1) < €,

we write lim z, = z.
T—>00

Definition 2.6. Let (X,V,W,%,<{) be a generalized intuitionistic fuzzy metric space.
A sequence {z,} is said to a Cauchy sequence if V(z,,z,,2r,...,%r,24,t) — 1 and
W(Zy, Ty, Ty, .oy Ty, g, t) — 0 as 7,¢ — oo for all ¢ > 0, that is, for each ¢ > 0, there
exists ng € N such that for all r,q > ng, we have

V(Zp, Ty Tpy ooy Ty g, t) > 1 — € and Wy, T, Ty oo, Ty Ty t) < €.

Definition 2.7. The (V, W) fuzzy metric space (X, V, W, x, ) is said to be complete if
every Cauchy sequence in X is convergent.

Definition 2.8. Let (X, V, W, x,<) be a generalized intuitionistic fuzzy metric space.The
mappings P and @, where P: X x X — X and @) : X — X are said to be compatible
with respect to (V, W) if for all ¢ > 0,

Tll)ngo V(Q(P(mr,yr)),Q(P(a:T,yr)), ---,Q(P(xr,yr))aP(Q(xr)7Q(yr))7t) = 1’
T W(QP(r,yr)), QP (s yr))s s QP ), P(Q(wr), Q) 1) =0,
lim V(Q(P(yr,2)), QP (Y, 20)), s QP (Y 20)), PQy), Q) 1) = 1,

and
Jim WA(Q(P(yr, 1)), QP (yr, 1)), -, Q(P(Yr, 7)), P(Qyr), Q1)) t) = 0,

where {z,} and {y,} are sequences in X such that lim Q(z,) = lim P(z,,y,) = = and
T—>00 r—00

lim Q(y,) = lim P(y,,z,) =y for all z,y € X and t > 0.
r—>00 T—00

3. MAIN RESULTS

In this section, we explicitly prove fixed point theorems for coupled maps on partially
ordered generalized intuitionistic fuzzy metric space.

Theorem 3.1. Let (X, <) be a partially ordered set and (X,V,W,*,{) be a complete
generalized intuitionistic fuzzy metric space. Suppose that P : X x X — X and Q :
X x X — X are mappings such that

(3.1.1) P(X x X) C Q(X)
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(3.1.2) P has the mized Q - monotone property,
(3.1.3) there exist k € (0,1) such that

V(P(x,y),P(x,y),...,P(:c,y),P(u,v),kt) Z {V(Qm,Qz,anquvt)
*V(Q$7Qx77Q$7P($7y)at)
*V(Qanlu"'aQu7P(uaU)7t)}

W(P(z,y), P(2,y), ... P(x,y), P(u,0),kt) < {W(Qa, Qu, -, Qus Qust)
OW(Qq; Qa, ., Qu, P(,y), 1)
OW(Qu, Qus -y Qu, Pu,v), 1)}

forallz,y,u,v € X andt > 0 for which Q(x) < Q(u) and Q(y) > Q(v) or Q(x) > Q(u)
and Q(y) < Q(v),
(3.1.4) Q is continuous, and P and Q are compatible.

Also suppose that
(a) P is continuous or
(b) X has the following properties:
(¢) If {x,} is a non-decreasing sequence such that x, — x,thenx, < x for allT € N,
(i) If {yr} is a non-decreasing sequence such that y,. — y,theny, >y for allr € N,
If there exist xo,yo € X such that Q(xg) < P(xo,y0) and Q(yo) > P(yo, o), then P and
Q@ have a coupled coincidence point in X.

)

Proof. Let (xo,y0) be a given point in X x X such that Q(z¢) < P(x,y0) and Q(yo) >
P(yo,x0). Using (3.1.1), choose z1,y; such that

P(x0,y0) = Q(z1) and P(yo,z0) = Q(y1)- (3.1)
Construct two sequences {z,} and {y,} in X such that

P(zr,yr) = Q(xr4+1) and P(yr,x,) = Q(yr4+1) for allr > 0. (3.2)
Now we shall prove that

Q(zr) < Qzr41) and Q(yr) = Q(yr41) (3.3)

We use mathematical induction.
Step 1: Let r = 0. Since Q(x0) < P(zo,yo) and Q(yo) > P(yo,x0). Using condi-
tion (3.1), we have Q(x0) < Q(x1) and Q(yo) > Q(y1). So inequalities (3.3) hold for r = 0.

Step 2: Now suppose that (3.3) hold for some fixed s > 0. So we get Q(z5) < Q(xs+1)
and Q(ys) = Q(yst1)-

Step 3: Since P has the mixed @Q-monotone property, using (3.1.6) we have
Q(xr—&-l) = P(-'If'myr) < P(wr-i-lvyr) and Q(yr-i-l) = P(yrvxr) > P(yr+1axr> (34)

Also,
Q(zri2) = P(xr41,Yr41) = P(zri1,yr) and Q(Yr+2) = P(Yri1, Trg1) < P(yrs, 2r)
(3.5)
From (3.4 and (3.5) we get
Q(z;) < Q(zr41) and Q(yr) 2 Qyr41) (3.6)
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From the condition (3.1.3) and (3.2) we get the following inequalities;

{V(P(xrfhyr71)7P($r717yr71),--~,P($r717yr71),P(iﬂr,yr),kt)}

2 {V(erfla erfla “'7er71; ervt) * V(erfl,erfla (X3} erfla P(ffrfl,yrq),t)

*V(szera-'~,er7P(zr7yr)at)}7
V(meera--~7eranr+1,kt)
Z V(er—la Qx'f—h LEEE) er—h erat) * V(era erv LEEE) Qx'fa Qx'r-i-lyt)a

W(P@r—1,Yr-1), P(@r—1,Yr-1), s P(@r—1,Yr-1), P(x, yr), kt) }

< {W(er—lanr—la---aer—vaxmt)OW(er—lver—1>--~,er—lap(xr—layr—l)at)
OW(Qxr, Qpy ..., Qyy P(xr, yr), )}y

and

W(Q‘rra era teey Qx’m er+17 kt)
S W(erfh erfla vy erfla er, t)OW(QQJT, erv eeey Qwra erJrl, t)

Now, two cases arise.

Case 1: f V(Qz,—1,Qxr—1, ..., Qrr_1, Qry,t) < V(Qx), Qryy ..., QT Quaq, t), then
V(QxTvara"'anT7Qx7‘+17kt) 2 V(Qx'r—vamr—h"'7er—17Qm7‘7t)

t
2 V(erf%QfoQa'“,erf%erfla %)
t
Z V(Q$T*27Q$T*27"'7QxT*27QmT71) ﬁ)
t
Z V(Q$O7Qx0a"'7Qx07Q$1aF)
and
W(QxTWQ‘T?"a "'anT‘vQIT-i-lvkt) S W(er—lanr—la "'anr—vaxTat)
t
< W(Ql'rf% Qrr—2,..., Qrr_2,Qxr 1, E)
t
S W(er—2anr—2a "'anT—2an’r—17 ﬁ)

t
S W(QanQx07"'7Qx07Qxl7F)
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Then by simple induction, for all ¢ > 0 and r = 1,2, ..., 00, we have that

t
V(Qx’l‘a er7 seey era er+l7t) Z V(QZL’O, QSUO, ceey Q.’I}Q, Qxh F)

and
t
W(ery Qm’ra ceey Qx’ra er-i-lat) S W(Qx()a on, seey Qx()a Qxla F)

Thus, by condition (vi) and (xiii) of the definition of a generalized intuitionistic fuzzy
metric space, for any positive integer p and real number ¢ > 0, we have

V(meme~--7Q$Tanr+pat) Z {V(QxTanTv"'7QxTanT+17£)

t
KV (QTry1, QTri, .oy Qryr, QTrp2, Z;)

*... p times ...
t
*V(QTryp—1, QTrip—1, .0y QTryp_1, QTryp, ];)}

t
pt)

Y%

V(Q.’I}(), Qx()? ceey Q(EO, Qxh

*... p times ...

t
*V (Qzo, Qro, ..., QTo, QT1, IW)

W(Qar. Qoo Qe Qurig ) < {W(Q0r Qe Qo Q. )
OW(Qry1, Qrp g1y ey QTpy1, QT g2, %)
... p times ...
OW (Qrp 1, Qrsp 1y s Qs 15 Qi %)}
< W(Qzo, Qzo, ..., Qzo, Qz1, #)

... p times ...

t
OW(Qzo, Qo, ..., Qro, Q1, W)

Therefore, taking » — oo, by definition (viii) and (xv) we get
V(Qzr, Qar, ..., Qxr, QTrip, t) > 1% 1% ... 1(ptimes)
and

W(Qxr, Qey, ..., QTr, QTryp, t) <0 O 0O . O O(ptimes),
which implies that {Qz,} is a Cauchy sequence in X.

Case 2: If V(Q:L'T—la QxT—l? cey er—la Qxﬁ t) > V(me Qx?”’ ey era er+1a t)a then
V(erv era EES) er, Q:L'rJrla kt) 2 V(era era ey Qwra er+1, t)

and

W(QxT—h Q'rr—la ERE) er—la Qx’r'y t) < W(Qx’m Qx7'7 (XX} QZ‘TW QxT-‘rlv t)
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So,
W(er7 Qx’m seey era er+1a kt) S W(Qx’m me seey era Qx’l"+1a t)

By Lemma(2.4), we get Qx, = Qx,y1. Thus, there exists a positive integer m such
that » > m implies Qz, = Qx,,, for all r, which shows that {Qz,} is a convergent
sequence and so a Cauchy sequence in X.

Taking ¢ = y,,y = Ty, u = Yp—1,v = z,_1 in (3.1.3), we get

{V(P(y’f'7 xT)) P(y’f‘? 'r’f')v L)
P<yr,$r)7P(yr—1,$r—1)7kt)} Z {V(er,er,~-~7er>Qu,t)
*V(er7 Qy’r’? ceey Qy’f’, P(y”‘) xT)? t)
*V(er—la QyT'—17 (3 er—la P(yT—la IT—l)y t)}

and
{W(P(yr,zr), P(yr, @), ooy
P(y7”7x7‘)aP(yT'—laxT'—l)ykt)} S {W(eryQy’l“y"'veryQuyt)
QW(Qmeym-~-7er7P(yr,33r),t)
OW(erfl,erfh-~~7erfl,P(yrflamrfl)at)}

So, from equation (3.1.6) we have

V(eraQyTa ~~7eraer+1akt) > V(QyT*thT*h ~--1er717er7t)
*V(era era ey Qym er-‘rla t)

W(eraera "'7QyT7QyT+1akt) < W(QyT—laQyT—h"'7QyT—17QyTat)
QW(Qy’H era ey era er-&-la t)

In the same way, {Qy,} is a Cauchy sequence in X. Since X is a complete space, there
exist x,y € X such that

lim P(e,,y,) = lim Q(z,) =2, lim Py,,z,) = lim Qy,) =y (3.7)
By considering condition (3.1.4) and r — 0o we have

V(Q(P(xryr)), QUP (@, yr)), s QP (@, ), P(Q(2r), Q(yr), 1)) — 1,

W(Q(P(xr,yr)), Q(P(zr,yr)), -, QP (21, yr)), P(Q(2r), Q(yr), 1)) — 0,

and

V(Q(P(yhxr))»Q(P(yraxr))a -~-aQ(P(yr7xr))yp(Q(yr)vQ(zr)at)) -1,
W(Q(P(yra xr))a Q(P(ym xr))a R Q(P(yra Ir))a P(Q(yr)a Q(:C’r‘)7 t)) —0
as r — 00. By conditions (3.1.4) and (a), since P and () are continuous, we have
V(Q($), Q(.TJ), ) Q(Z‘), P(Z‘, y)’ t) =1, W(Q(x)a Q(x)7 3 Q(Z‘), P(.Z‘, y)v t) =0
and
V(Q(), R(y), -, Qy), Py, x),t) = 1, W(Q(y), Qy), -, Q(y), Py, ), t) = 0,

This implies that P(z,y) = Q(z) and P(y,z) = Q(y), and thus, we have proved that P
and @ have a coupled coincidence point in X.
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Now, suppose that condition (3.1.4) and (b) hold. Since @ is continuous and P, Q are
compatible mappings, we have

Tim P(Q(e,), Q) = lim Q(Plar.yr) = lim Q(Qar) = Q) (5:5)
and
rli{go P(Q(yr>7Q<xr)) = rlifgo Q(P(yrvxr)) = rll}Holo Q(er) = Q(y) (39)

By condition (vi) and (xiii) of a generalized intuitionistic fuzzy metric space, as r — oo,
we get

V(Qx,Qx,...,Qx, P(x,y),t) > {V(Qz,Qzx,...,Qx,Q(Qx,1+1),t — kt)
“V(Q(Quri1), Q(Qzr41), -,
Q(Qzri1), P(z,y), kt)}
= {V(Qz,Qz,...,Qz, Q(P(z,y,)), t — kt)
“V(Q(P(zr,yr)), Q(P(xr, yr))...
V(Q(P(zr, yr)), Pz, y), kt))}
V(Q(P(zr,yr)), QP (27, yr)).--
V(Q(P(zr,yr)), P(z,y), kt))and

Y

W(Qz,Qx,,Qz, P(x,y),t) < {W(Qz,Qu,...,Qu,Q(Qu,i1),t — kt)
OW(Q(Qzr+1), Q(QTr11), -,y
Q(Qxry1), P(z,y), kt)}
= {W(Qz,Qx, ..., Qz, Q(P(zr,yy)), t — kt)
OW(Q(P(zr,yr)), QUP(xr, yr))---
W(Q(P(zr,yr)), P(x,y), kt))}

< W(Q(P(xr,yr)), Q(P(r, yr))...
W(Q(P(zr,y,)), P(z,y), kt))
We get
V(Qz,Qx,...,Qx, P(x,y),t) > V(P(Qz,, Qy.), P(Qx,,Qyy), ...,
V(P(Qxr,Qyr), P(x,y), kt)) (3.10)
and

W(Qx7Qx7"'7Qx7P(I7y)7t) § W(P(QxT’QyT) (er,er),...,
W(P(Qzr, Qur), Pz,y),kt)) (3.1.14)  (3.11)

By using condition (3.1.3) and equations (3.8), (3.9), (3.10) and (3.11), we get
V(Qz,Qz,...,Qx, P(z,y),t) = {V(Q(Qz),Q(Qz,), ..., Q(Qz,), Qu, 1)
WV (Q(Qar), Q(Qr), ..., P(Qur, Qur),t)
«V(Qx, Qu, ..., Qx, P(x,y),t)}
> V(Qz,Qz,...,Qz, P(z,y),t)
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and

W(Qz,Qz, ..., Qx, P(z,y),t) < {W(Q(Qz,), Q(Qzr), ... Q(Qu,), Qu,1)
OW(Q(Qzr), Q(Qwr), ..., P(Qzr, Qyr ), t)
OW(Qz,Qz, ..., Qz, P(x,y), 1)}
S W(Qx7 Qx7"'7Qx7P(w7 y)7t)
By Lemma (2.4), we have P(z,y) = Q(z). Similarly, we get P(y,z) = Q(y). Hence, we
proved that P and @ have a coupled coincidence point in X. [ |
Example 3.1. Let (X, <) be a partially ordered set with X = [0,1],a * b = min{a, b}
and a{b = max{a,b}. Let P: X x X — X and @ : X — X be two mappings defined as

Pla.y) = x; if >y, Qx)n==2a

0 if x <y,

This implies that P satisfies the definition of the mixed ) - monotone property. Let
_ t
t+ Az, 22, 23, ...21)

V(x1, 22,23, ..., T, t)

and
_ t(l?l,,fﬁg,,l‘g,...l’n)
t+ Az, 2, T3, ...20)

where A(x1,xa, ..., 2, ) is the A- metric space defined as

W(x1,z2, 23, ..., Tp, 1)

Az, T2, .y Tp) = X1 — @2| + |22 — 23] + o0 + |THo1 — T0,

for all x1, 9, ...,z € X,t > 0.

Then (X, V,W,x,<$) be a complete generalized intuitionistic fuzzy metric space. We

1 1
take k = 1/2 and consider the sequences {z,}, {y,} in X defined by =, = o =g
r r

Since
lim P(z,,y,) = lim Q(x,) =0=w (say),
T—00

r—00

lim P(y,,x,) = Tll)rgo Qyr) =0 =" (say).

r—00
Also, P: X x X — X and Q : X — X are compatible mappings in X. From Theorem
(3.1) we have that Q(z) < Q(u) and Q(y) > Q(v). This implies z < u, y > v. If we
consider x > y, u > v, then we have

V(P(@,), P(2,y), s P(2,y), Pu,),1/2) = t/2+2|(i/_2y)_(u_v)
2

> t

T ot |u+t

= V(Q(u),Q(u),...,Q(u),P(u,v),t)

> {V(Q(=),Q(), ..., Qz), Q(u),t)
#V(Q(2), Q), ..., Qz), P(z,y),1)
«V(Q(u), Qu), ..., Q(u), P(u,v),t)}
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and

W (P(z,y), P(z,y),...., P(x,y), P(u,v),t/2)

If we consider < y, u > v, then we have

V(P(z,y), P(z,y), P(u,v),t/2)

Y

AVARLY

and

W(P(z,y), P(z,y), P(u,v),t/2)

IN I

VANVAN

2| (J?*y)g(ufv) |
t/2+2| (w—y);(u—v) |

_ lutol
Tt |lut]
= W(Q(u),Qu), ..., Qu), P(u,v),t)
< {W(Q(2), Q(x), .., Q(x), Q(u), 1)
OW(Q(x),Q(x), ..., Q(x), P(z,y),t)
OW(Q(u), Qw), ..., Q(u), P(u,v),)}.
t/2
t/2 4+ 2|(u —v)/2]
t
t+2\u— z
V(Q(x), Q(x), ..., Q(z), Q(u), t)
{V(Q(2),Q(x), ..., Q(x), Q(u), 1)
«V(Q(z),Q(x),...,Q(x), P(x,y),t)
#V(Q(u), Qu), .., Q(u), P(u,v), )}
2|(u —v)/2]
t/2+ 2|(u —v)/2]
2|u — x|
t+2u — z
W(Q(z), Q(x), ..., Qz), Q(u), 1)
W(Q(x), Q(), .., Qx), Q(u), 1)
OW(Q(x),Q(x), ..., Q(x), P(z,y),1)
OW(Q(u), Q(u), ..., Q(u), P(u,v), 1)}

If we consider = < y, u < v, then we get directly condition (3.1.3) of Theorem 3.1.
Therefore, all hypotheses of Theorem 3.1 hold. So we conclude that (w, w’) is a common

coupled fixed point of P and Q.
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