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COUPLED COINCIDENCE POINT RESULTS IN
PARTIALLY ORDERED JS-METRIC SPACES

Narawadee Phudolsitthiphat™ and Atit Wiriyapongsanon®

Abstract. In this paper, we establish a coupled coincidence point the-
orem for some contraction type mappings in partially ordered JS-metric
spaces which generalizes the result of Kadelburg et al. (Fixed Point The-
ory Appl. 2015:27,2015). We also prove a coupled coincidence point
theorem for a-Geraghty contraction type mappings in such spaces. Fi-
nally, suitable example is presented to support our main result.
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1. Introduction

One of the most significant results in the theory of fixed point is Banach
contraction principle [2] because it can be utilized in several branches of mathe-
matics. A large number of mathematicians have been generalizing, in many dif-
ferent ways, the Banach contraction principle. One of the interesting results was
given by Geraghty [B] in the setting of complete metric spaces by considering
an auxiliary function. Let F be the family of all functions £ : [0, +o0) — [0,1)
satisfying the condition

lim B(¢,) = 1 implies ILm t, =0 for all ¢, € [0, +00).

n—roo

Definition 1.1. [6] Let (X, d) be a metric space. A mapping f: X — X is
called Geraghty contraction if there exits § € F such that for all z,y € X,

d(fx, fy) < Bld(z,y))d(z, y).

The result of Geraghty has been attracting a number of authors [, 8, @, [0]. In
2013, Cho, Bae and Karapinar [4] defined the notion of a-Geraghty contraction
type mapping as follows:
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Definition 1.2. [d] Let (X,d) be a metric space and a : X x X — R. A
mapping f : X — X is called an a-Geraghty type contraction if there exits
B € F such that for all z,y € X,

a(z,y)d(fz, fy) < B(M(z,y))M(z,y),

where M(z,y) = max{d(z,y),d(z, fz),d(y, fy)}.

The coupled fixed point was put into use in 1987 by Guo and Lakshmikan-
tham [[@]. Later, Bhaskar and Lakshmikantham [B] defined the concept of mixed
monotone property and established the existence of a coupled fixed point un-
der the mixed monotone property and applied to a periodic boundary valued
problem. In 2008, Radenovié [T1] extended the results of Bhaskar and Laksh-
mikantham [3] by using monotone property. In 2015, Kadelburg et al. [d] have
studied some coupled coincidence point results for Geraghty-type contraction
mappings by using g-monotone property in complete partially ordered metric
spaces. Let © be the family of all functions 6 : [0, +00) x [0, +00) — [0,1)
satisfying the following conditions:

(01) 0(s,t) =06(t,s) for all s,t € [0, +00),

(f2) for any two sequences {s,} and {t,} of nonnegative real numbers,

lim 6(sp,t,) =1 implies lim s, = lim ¢, = 0.
n—00 n—00 n—00

Theorem 1.3. 0] Let (X,d, <) be a complete partially ordered metric space,

F:XxX— X andg: X — X. Suppose that the following conditions hold:
(i) F(X?) Cg(X),
(it) F has the g-monotone property,
(#i1) there exist xo,yo € X such that gro < F(xo,y0) and gyo = F(yo, o),
)

(iv) there exists 0 € © such that

d(F(z,y), F(u,v)) < 0(d(9z, gu), d(gy, gv)) max{d(gz, gu), d(gy, gv)},
for all x,y,u,v € X with gr =< gu and gy < gv or g = gu and gy = gv,
(v) g and F are compatible,

(vi) g is continuous and g(X) is closed,

(vit) (a) F is continuous or (b) if for an increasing sequence {x,} in X, x, —
x € X asn — oo, then x, < x for all n € N.

Then, g and F have a coupled coincidence point.

A new class of generalized metric spaces is introduced by Jleli and Samet [g]
(for short JS-metric spaces). The class of such metric spaces is larger than the
class of standard metric spaces, b-metric spaces and dislocated metric spaces.
They proved Banach contraction principle and Ciri¢’s fixed point theorem in
such spaces. We recall the definition of a JS-metric space.
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Definition 1.4. [8] A JS-metric on a set X is a mapping D : X x X — [0, +0o0]
satisfying the following conditions: there exists K > 0 such that for every
z,y € X:

(Dy) if D(z,y) =0 then x =y,
(D2) D(x,y) = D(y, ),

(D3) if {z,} is a sequence in X such that lim D(z,,z) = 0 then

n—oo

D(x,y) < K limsup D(zy,y).

n— oo

Then (X, D) is called a JS-metric space.

In such a space, convergence of sequences is defined in the usual way: a
sequence {z,} € X is said to D-converge to x € X if lim, o0 D(zp,x) = 0.
Also, a sequence is said to be Cauchy (or D-Cauchy) if limy, n— 00 D(Tn, Tntm)
= 0. The space (X, D) is said to be D-complete if every D-Cauchy sequence
has a limit. It is noted in [8] that the limit of D-convergent sequence is unique.

In this work, we prove some coupled coincidence point theorems for a-
Geraghty contraction type mappings in partially ordered JS-metric spaces.
Moreover, we give an example to illustrate the main result.

2. Preliminaries

In this section, we recall the useful notations. Let X be a nonempty
set, F: X x X - X and g : X — X. We say that an element (z,y) € X x X
is a coupled coincidence point of g and F' if

gr = F(z,y) and gy = F(y,z).
We say that g and F' are commuting if
9F (w,y) = F(ga,gy), for every a,y € X.

For a partial order <, Ex = {(z,y) € X x X : & < y} (see [§]). Now,
we denote the definition of <-g-monotone mapping which is necessary for our
main results.

Definition 2.1. Let (X, =) be a partially ordered set, F': X x X — X and
g : X — X. Then F has the <-g-monotone property if and only if for every
z,y € X,

z1,22 € X, (921, 972) € Ex = (F(21,y), F(z2,y)) € E<,

and
y1,y2 € X, (9y1,9y2) € E< = (F(x,y1), F(z,y2)) € E<.
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Definition 2.2. Let F: X x X — X,g: X — X and a : X? x X2 — [0, +00].
Then F and g are said to be a—admissible if

a((gz, g9y), (gu, gv)) = 1 implies a((F(z,y), F(y, ), (F(u,v), F(v,u))) 2 1
for all z,y,u,v € X.

Definition 2.3. Let F : X x X - X,g: X - X and o : X2 x X2 =
[0,4+00]. Then F and g are said to be triangular a—admissible if F' and g are
a—admissible and
a((97,9y), (gu, gv)) > 1 and a((gu, gv), (F(u,v), F(v,u))) > 1 imply
a((gz, gy), (F(u,v), F(v,u))) > 1
for all z,y,u,v € X.

3. Main results

Following Kadelburg et al. [d], let ©" be the family of all functions 6 :
[0, +00] x [0, 4+00] — [0, 1) which satisfy the conditions (f1) and (62) except the
value of 6§ may be infinite. Now, we present our first main result as follows.

Theorem 3.1. Let (X, D, =) be a complete partially ordered JS-metric space,
andlet F: X x X =5 X, g: X — X and a : X? x X% — [0,+00]. Suppose

that the following conditions hold:
(1) F(X?)Cg(X),
(i) F is <-g-monotone and D-continuous,

)
)
(ii1) g is D-continuous, and commutes with F,
(iv) g and F are triangular a-admissible,

)

there exists § € ©' such that

(v

a((gz, gy), (gu, gv))D(F(z,y), F(u,v))
< 0(D(gz, gu), D(gy, gv)) M ((gz, gu), (9y, gv)),

where

M((gz, gu), (9y, gv)) =max{D(gz, gu), D(gy, gv), D(gz, F(z,y)),
D(gy, F(y,z)), D(gu, F(u,v)), D(gv, F(v,u))},

for all z,y,u,v € X with (gz,gu) € E< and (gy, gv) € E<,
(vi) there exist xg,yo € X such that
(g:COa F(IL’(), yO))a (gyOa F(yOa ZO)) € Eja and

a((gzo, g¥0), (F(z0,v0), F'(y0,70))) > 1 and
a((gyo, 970), (F(yo0, o), F(x0,40))) > 1,
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(vit) if {zn}, {yn} are sequences such that

lim D(g9xp, g2ni1) =0 and lim D(gyn, gynt1) = 0,
n—o0

n—roo
then sup{D(gzo, 9rn), D(9y0, gyn) : n € N} < o0o.
Then, g and F' have a coupled coincidence point.

Proof. Let xg,%o be elements in X satisfying assumption (vi). Since F(X?) C
9(X), we can pick z1,y; € X such that gz1 = F(z0,y0) and gy1 = F(yo, zo)-
Since F(X?) C g(X) again, we can pick z2,y2 € X such that gzs = F(21,y1)
and gys = F(y1,21). Continue this procedure to obtain sequences {z,}, {yy}
in X such that

9Znt1 = F(2n,yn) and gyni+1 = F(yn, x,) for each n € N.

If gZno+1 = 9Tng and GYng+1 = GYn, for some ng € N, then (T,y,Yn,) is a
coupled coincidence point of ¢ and F. Therefore, in what follows, we will
assume that for each n € N,

9Tnt1 7 GLn OF GYni1 7 GYn-
By condition (vi),
(920, 971) € E< and (gyo, gy1) € E<.
Since F' is =-g-monotone,
(F'(z0,y0), F(x1,31)) € Ex and (F(yo,z0), F(y1, 1)) € Ex.

That is,
(91, gx2) € E< and (gy1, gy2) € E<.

Continuing this method, we get that
(92n, 9Tnt1) € E< and (gyn, gyn+1) € E< hold for all n € N.
By transitivity of <,
(9%n, 9Tnt+m) € E< and (gYn, 9Yn+m) € E< for all n,m € N.
By assumption (vi),
a((g9o, 9yo), (971, 9y1)) = (90, 9Y0), (F'(z0,Y0), F(y0, z0))) = 1.
Since F' and g are a-admissible, we obtain

a((gxlvgy1)7 (gxz,gyz)) = Oé((F(.’Eo,yo),F(yo,$o)), (F(l‘1,y1),F(y1,l‘1))) > 1

Thus, by mathematical induction, we have

a((9n, gYn), (9ZTnt1,9Yn+1)) = 1 for all n € N.
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Similarily,
((9¥Yn, 97n), (9Yn+1, 9Tn41)) = 1 for all n € N.

Since F' and ¢ are triangular a-admissible,

O‘((gmnagyn)a (gxn+mvgyn+m)) Z 1 and
a((gynagxn)a (gyn+mvgxn+m)) 2 1 for all n € N.

Now, we will show that

lim D(gap, grpni1) = 0 and lim D(gyn, gyn+1) = 0.

n—oo

By way of contradiction, suppose at least one of lim D(gz,, gZn11) # 0 or
n—oo

lim D(gyn, gyn+1) 7 0 holds. Then there exists £ > 0 for which we can obtain

n—oo

subsequence {ny} such that n; > k and

€ <max{D(gZn,, 9Tn;+1), D(GYnys GYny+1)}-

Consider

D(gxnmgxnk-i-l)

= D(F(xnkflvyﬂk71)7F(mnk7y’ﬂk>)

< a((9Zn, -1, 9Yni—1)s (9%ny, 9Yn, ) D(F (@ -1, Yni—1), F (T s Yny )

< O(D(9Tny—1,9%ny,)s D(9Yni—1, 9Yni ) M (9T ~15 9T 0y )5 (9Yng—159Yny,))
(3.

—
~—

and

D(9Yns> GYnj+1)

= D(F(ynk*17mnk71)’F(ynk7xnk))

< al(9Yni—159Tni—1)s (9Ynys 9Tns ) )D(EF (Yng—15 Ty —1), F(Yng s Tny))

< 0(D(9Yny—1, 9Yni)s D(9Tn,—1, 920, ) M ((9Yny—15 9Yns)s D(9Tny -1, 9Tn,,))-
(3.2)

Since 0(s,t) € [0,1) for all s,¢ € [0, +00],

M((g‘rnk717 gxnk)u (gynk-flvgynk)) = M((gynk717 gynk)7 D(gxnk717 gmnk))
= maX{D(gxnkflvgxnk)a ’D(gynkflvgynk)}
(3.3)

From (B), (B2) and (B3),

HlaX{'D(gl‘nk ) gx”k"rl)? D(gynk s gynk-',-l)}
< O(D(gZny—1,9%ny ), D(GYne—1, 9Yny,)) Max{ D(gZn, —1, 9Zn, ), D(GYnp—1, 9Yny. ) }-
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Continuing this process, we get that
max{D(gn, , 9Tns+1)s D(9Yns> GYnpt1)}

Nk
< T10(P(g2n,—i> 92n,+1-i), D(GYns—i» GYns+1—:)) max{D(gzo, gz1), D(gy0, gy1) }-
=1

We choose i;, such that

Q(D(gxnk*ik ) gl‘nk+17ik)7 D(gynk,% y 9Yni+1—iy, ))
= max {0(D(9n,—i, 9Tny+1-1), D(9Yny—is GYnp+1-i)) }-

1<i<ng

Define 7 := 11/131 SUP{0(D(9Try—ixs 9Tn+1—ir )s D(GYnp—ins GYni+1—in)) }-
—00

If n < 1, then
Jim max{D(gn,, gn, 1), D(gYnys 9Ynit1)} = 0,

which contradicts the assumption.
If n = 1, by passing to a subsequence, then we may assume that

0 0(D(g2n,—ixs 9ni+1-in ) D(9Yni—ins Y1) = 1.

—00

Since 6 € ©’, we have
lim D(gxnk_ik7gxnk+1—ik) =0and lim D(gynk—ikvgynk+l—ik) =0.
k— o0 k— o0

That is, there exists ky € N such that

[N e

€ :
D(gl"nko 77;k0 ) gmnk0+17ik0) < 5 and D(gyNkof’L‘kO 9 gynk0+1 - Zk?o) <
Thus, we have

€ < max{D(gTn,,: 9Tny,+1), D(9Ynr, » GYns,+1)}
iko

< [ 0(D(g2n,, -5 9Ty +1-5)s D(GYniy —is Yy +1-5))
j=1

max{D(gxnkO —igy s 9Tnp +1—ig, ), D(Qynko —iggr YYnp,+1—ix, )}
€

< a0
2
which is a contradiction. Therefore,
(3.4) lim D(gxn, grp+1) =0 and lim D(gyn, gyn+1) = 0.
n—o00 n—00
Next, we will show that {gz,} and {gy,} are D-Cauchy sequences. By

contradiction, suppose that at least one of {gx,} or {gy,} is not a D-Cauchy
sequences. Then there exists € > 0 for which we can obtain subsequences {ny},
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{my} such that ny, my > k and €’ < max{Dg(Zn,, 9Tns+ms)> D(GYnss GYnsp+ms)}-
Consider
D(gmnkvgxnwrmk)
= D(F(@ny—1, Yny—1)s F(Tnytmp—15 Yng+mp—1))
< ((9Tni—1, 9Yn—1); (9Tntmi—15 GYni-+mi—1))
D(F(Tng—1,Ynp—1), F(Tny—1,Yny—1))
< O(D(92ni—1, 9Tns+mi—1)), D(GYni—1, 9Yny+mi—1))
M((9Zny—15 9%y +mi—1)s (9Yng—15 GYny+my—1))

(3.5)
and
D(9Yni s 9Yny+my)
= D(F(ynk—lvxnk—l)aF(ynk+mk—1755nk+mk—1))
< O‘((Qynk—lagxnk—l)v (gynk+mk—lagxnk+mk—1))
D(F(ynk*17xnk*1)7F(ynk+mk*17xnk+mk*1))
< O0(D(gTny—1, 9% ny+m—1)s D(GYny—1, 9Yny+mi—1))
M((gxnk—l,gxnk—i-mk—l), (gynk—lygynk—i-’mk—l))-
(3.6)
From (B3),
M((9Zn,—1, 9% ny+m—1)s (9Yny—1> GYny+mi—1))
= M((gynk—la gynk+mk—1)7 (gznk—lvgxnk-l-mk—l))
= maX{D(gxnk—la gmn/ﬁ-’ﬂ%-l)v D(gynk—17gynk+mk—l)}-
(3.7)

From (B3), (BM) and (B=7),

max{D(g:z:nk ) gxnk“rmk)? D(gynk ) gynk-l—mk)}
< G(D(gxnk—la gl‘nk—&-mk—l)a D(gynk—lvgynk—i-mk—l))
maX{D(gxnk717gxnk+mk*1)7 D(Qynrh gynk+mk71)}-

Continuing this process, we get that
max{D(gTn, ,9Tny+my,)» P(9Yny > 9Ynp+my, )}
ni
S H Q(D(gxnrh g‘rnkerkfi)v D(gynkfiv gyn;ﬁ»mkfi))

i=1
max{D(gzo, 9Tm, ), D(9¥0, 9Yms) }-

We choose i, such that

O(D(9Tny—ixs 9Ty tmu—ix)> D(GYny—iy > Ynptmu—in))

= 11<11_E<1X {G(D(gxnk—iv gxnk"l‘mk—i)? D(gynk—i7 gynk+mk—i))}'

SISNg
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Deﬁne 77 = 11]1;1’1 Sup{e(D(gq’.’ﬂk*lk 9 gxnk+mk7ik )7 D(gynkflk ) gynkﬁ»mkfzk ))}
— 00

If n < 1, then kli,n;o max{D(gTn,, 9Tn,+ms)s P(9Yni> 9Ynp+ms )} = 0, which
contradicts the assumption.
If n = 1, by passing through a subsequence, then we may assume that

i O(D(9n, —in, 9Tnitmi—is)s P(GYns—ins GYnstmi—in)) = 1.

— 00

Since 0 € ©’ and (BA™), we have

lim D(gxnk—ikvg'rnk-‘rmk—ik) =0and lim D(gynk—’ik7gynk+mk—ik) =0.
k—o0 k—o0

Then there exists kg € N such that

!/

/
€
D(gxnkofiko7gxnk0+mk07ik0> < 5 and D(gynkofiko7gynk0+mk07ik0) < 5

Thus, we have

¢ < maX{D(gxnkO » 9T +my, )s D(gynko » 9Ynpg+mig )}

< H 0(D(9%n1y—is 9Tnig+mig—i)s D GYnig 5> WYnug +miug—i))
j=1
max{D(ga:nko —ikgr 9Tngg+mig —ikg ), Dg(ynko —ikg s IYnpg+mig —ing )}

53
which is a contradiction. Therefore, {gz, } and {gy,} are D-Cauchy sequences.

By completeness of (X, D), there exist some w,w’ € X such that

nh_}rr;o D(F(xn, yn),w) = nh_)rr;o D(gzn,w) =0 and
. AN 1 N
nh_)ngo D(F (Yn, Tpn),w') = nh_{réo D(gyn,w') = 0.

By the continuity of g,

nlingo D(g(F(wn,yn)),gw) =0 and lim D(g(F(yn,zn)),gw’) =0.

n— oo

By the continuity of F,
lim D(F(gzn, gyn), F(w,w’)) =0 and lim D(F(gyn,grn), F(w',w)) = 0.
n— 00 n— oo

Since g and F' commute and by the uniqueness of the limit, gw = F(w,w’) and
g(w') = F(w',w). Therefore, (w,w’) € X x X is a coupled coincidence point of
g and F. O

In our second main result, we obtain a coupled coincidence result for a-
Geraghty contraction type in JS-metric spaces. Let F’ be the family of all
functions £ : [0, +00] — [0, 1) satisfying the condition

lim B(t,) =1 implies lim ¢, =0 for all t, € [0,4o0].
n—oo

n— oo
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Theorem 3.2. Let (X, D, =) be a complete partially ordered JS-metric space,
andlet F: X x X =+ X, g: X — X and a : X? x X% — [0,+00]. Suppose
that the following conditions hold:

(i) F(X?) C g(X),
(#4) F is <-g-monotone,

)
)
(#i1) g is D-continuous, and commutes with F,
(iv) g and F are triangular a-admissible,

)

(v

there exists 8 € F' such that for all x,y,u,v € X satisfying (gz, gu) € E<
and (gy, gv) € E<,

a((gz, gy), (gu, gv))D(F(z,y), F(u,v))
< B(M((gx, gu), (9y, gv))) M ((gz, gu), (9y, gv)),
where

M((gz, gu), (9y, gv)) =max{D(gz, gu), D(gy, gv), D(gz, F(z,y)),
D(gy, F(y, r)), D(gu, F(u,v)), D(gv, F(v,u))},

(vi) there exist xg,yo € X such that

(gz0, F(70,90)), (9%0, F'(y0,70)) € E<,
a((gzo, g¥0), (F(zo0,v0), F'(y0,70))) > 1 and
a((9yo, 9z0), (F(yo,z0), F(z0,%0))) > 1,

(vii) if {zn}, {yn} are sequences such that

lim D(gn, grni1) = 0 and lim D(gyn, gyn+1) =0,

n—oo
then sup{D(gzxo, gn), D(g¥0, 9yn) : n € N} < o0,

(vii1) (a) F is D-continuous or (b) for {z,} and {y,} are sequences in X such

that
(9%n, 9Tn+1)s (9Yn, gYn+1) € Ex,
a((gxna gyn)v (gxn+1a gynJrl)) Z 13
a((gyn?gxn)v (gyn-i—hgxn-l—l)) Z 1 fOT‘ all N
and
lim D(gz,,w) =0 and lim D(gy,,w’) =0,
n— 00 n— 00
we have

(gxnagw)a (gynagw/) € Eja
a((9Tn, gyn), (9w, gw')) = 1,
a((9Yn, gn), (9w, gw)) > 1 for all N.
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Then g and F have a coupled coincidence point.

Proof. Using similar idea as in the proof of Theorem B, we can construct
Cauchy sequences {gz,,} and {gy,} in complete JS-metric space (X, D). Then
there exist w,w’ € X such that

ILm D(F(zpn,yn),w) = ILm D(gxn,w) =0 and
. AN 1 N _
nh_)rrolo D(F (Y, zp),w') = nh_)rrgo D(gyn,w') = 0.
By the continuity of g,
lim D(gF (2, yn), gw) = lim D(ggan, gw) = 0 and

lim D(gF (yn, xn), gw') = lim D(ggyn,gw') = 0.

If F' is D-continuous, it is easy to show that g and F' have a coupled coincidence
point. Otherwise, By assumption (v), (vii), we have

D(F (92, gyn), F(w,w"))

< a((99%n, 99Yn), (9w, g"))D(F (g2, gyn), F(w,w"))
< B(M (992, 9w), (99Yn: 9w'))) M ((992n, 9w); (99Yn, gw'))
(3.8)
and
’D(F(gymggcn),F(w',w))
< a((99Yn> 99n), (9w’ gw))D(F(gyn, gn), F (W', w))
< B(M((99Yn, gw'), (99Tn, gw))) M ((99Yn, 9'), (992n, gw)),
(3.9)
where

M((992n, gw), (99Yn, gw"))
= M((99Yn, 9v"), (992n; gw))
= max{D(ggn, gw), D(9gYn, 9w"), D(99%n, F (g, gYn)),
D(9gyn, F(gyn, 9n)), D(gw, F(w,w"), D(gw’, F (', w)}.
(3.10)

Suppose gw # F(w,w’) or gw’ # F(w',w), that is,
D := max{D(gw, F(w,w")), D(gw’, F(w',w))} > 0.
Letting n — oo in (BIM), we have

(3.11) lim M ((gg2n, gw), (99yn, gw")) = D.

n— oo



184 Narawadee Phudolsitthiphat, Atit Wiriyapongsanon
From (B83), (B19),

max{D(F (gn, gyn), F'(w,w")), D(F(gYn, gzn), F(w',w))}
M((992n, 9w), (99Yn, gw'))
< B(M((992n, gw), (99Yn, gw')))-

Taking limit on both sides of above inequalities, we have

lim B(M((992n, gw), (99Yn,gw"))) = 1.

n— oo

This implies lim M ((gg9xn, gw), (99Yn, gw’)) = 0 which contradicts equation
n— oo

(81M). Therefore, gw = F(w,w’) and g(w') = F(w',w), that is, (w,w’) € X x X
is a coupled coincidence point of g and F'. O

Example 3.3. Let X = [0, +00], D(z,y) = max{x,y} for all z,y € X. Define
mappings F': X x X — X and g: X — X by

TEY ey € [0, 400), 20, ifx € [0,+00),
F(z,y) = 6 qr = )
+00, otherwise, +00, otherwise.

A mapping a : X? x X? — [0, +00] is given by

1, ifz<yandu<w,

a((x»y)’ (u’ U)) = {

0, otherwise.

Let x <wand y <wv. If x > y or u > v, then it is obvious that the assumption
(v) of Theorem B holds. Otherwise,

Tz +y u+v}7u+v<2fu
6 6 ' 6 ~ 6

a((9z, gy), (gu, gv)) D(F(z,y), F'(u,v)) = max{

- %M((gw,gu)a (9y, gv))-

1
Thus, the assumption (v) of Theorem BT holds for 0(s,t) = 8 for all s,t €

[0,4+00]. We can easily check that all conditions of Theorem Bl hold. There-
fore, g and F have coupled coincidence point which is (0,0). However, we
cannot apply Theorem 3 to show the existence of a coupled coincidence point
for g and F'.

4. Backmatter

Conflict of Interest

No conflict of interest was declared by the authors.



Coupled coincidence point results in partially ordered JS-metric spaces 185

Authors’ contributions

Both authors have contributed equally to this paper. Both authors read and
approved the final manuscript.

Acknowledgements

The authors are grateful to thank the editors and referees for their valuable
comments. The first author was supported by Chiang Mai University.

References

[1]

Altun, I., Sadarangani, K., Generalized Geraghty type mappings on partial met-
ric spaces and fixed point results. Arab. J. Math. 2013 (2013), 247-253.

Banach, S., Sur les opérationes dans les ensembles abstraits et leur application
aux équation intégrales. Fundam. Math. 3 (1922), 133-18.

Bhaskar, T.G., Lakshmikantham, V., Fixed point theorems in partially ordered
metric spaces and applications. Nonlinear Anal. 65 (2006), 1379-1393.

Cho, S.H, Bae, J.S., Karapinar, E., Fixed point theorems for a-Geraghty con-
traction type maps in metric spaces. Fixed Point Theory Appl. 2013 (2013),
Article ID 329.

Duki¢, D., Kadelburg, Z., Radenovié, S., Fixed points of Geraghty-type map-
pings in various generalized metric spaces. Abstract and Applied Analysis. 2011
(2011), Article ID 561245.

Geraghty, M.A., On contractive mappings, Proc. Amer. Math. Soc. 40 (1973),
604-608.

Guo,D., Lakshmikantham, V., Coupled fixed points of nonlinear operators with
applications. Nonlinear Anal. 11 (1987), 623-632.

Jleli, M., Samet, B., A generalized metric space and related fixed point theorems.
Fixed Point Theory Appl. 2015 (2015), 61 page.

Kadelburg, Z., Kumam, P., Radenovié, S., Sintunavarat, W., Common coupled
fixed point theorems for Geraghty-type contraction mappings using monotone
property. Fixed Point Theory Appl. 2015 (2015), 27 pages.

Karapinar, E.,; A discussion on “a — 1-Geraghty contraction type mappings”.
Filomat. 28 (2014), 761-766.

Radenovié¢, S., Coupled fixed point theorems for monotone mappings in partially
ordered metric spaces. Kragujevac J. Math. 38 (2014), 249-257.

Received by the editors June 27, 2017
First published online July 21, 2017



	Introduction
	Preliminaries
	Main results
	Backmatter

