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ABSTRACT: In this paper, we obtain a coupled common fixed point theorem in modular spaces. We aso give an
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I. INTRODUCTION

The concept of amodular space was intiated by Nakano [5] and was redefined and generdized by Musielak and Orlicz
[7]. Sincethen, several fixed point and common fixed point theorems in the frame work of modular spaces have been
investigated. For more details see ([1] —[4], [6], [8], [10] —[20], [22] ). Bhaskar and Lakshmikantham [21] introduced
the concept of coupled fixed points and later several authors obtained coupled fixed point and coupled common fixed

point theoremsin various spaces. Recently Abbas et al. [9] introduced W -compatible mappingsin cone metric spaces.
In this paper, combining these concepts, we obtain a coupled common fixed point theorem for Jungck type mappingsin
modular spaces. We aso give an exampletoillustrate our main theorem.

Now we give some basic definitions on modular spaces.

Definition 1.1 Let X bean arbitrary real or complex vector space. A functional p : X — [0, ) iscalled modular if
for any X,y € X, thefollowing conditions hold:

(p,) p(¥)=0ifandonlyif X=0,

(p,) p(AX) =|A | p(X) for every scalar A with |1 |=1,

(ps) p(AX+ 1Y) < p(X)+ p(y) whenever A + =1 and 1,>0.
Notethat X , ={xe X : p(AX) - 0asA — O} iscalled amodular space.

Remark 1.2 Let X beamodular space. Then

(i) p(gjgp(x) foral Xe X,

Pr oof. p(;) = p(;m;o) < p(%)+ p(0) = p(x)» from (p3) and () -
(i) p(x+y) < p(2x)+ p(2y) fordl X,y e X,

Proot oG y) = p{ 3 20+ 5 29| < (20 pl2y): oM (P3).
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Definition 1.3Let X | beamodular space.
(i) Thesequence{X} in X  iscaled p -convergentto X € X  if andonlyif |im p(X, — x) = 0.

n—oo

(if) p-Cauchyif andonlyif lim p(x,—X,)=0.

n,m-—>o

(iii) A subset C of X iscalled p -closed if the O -limit of a p -convergent sequence of C isiill in C.
(iv) A subset C of X is called p -complete if any p -Cauchy sequence in C is 0 -convergent and its O -limit

belongsto C.
(V) p issaidtosatisfy the A, -condition if p(2X ) — O whenever p(X.) >0 asn— .

(vi) wesaythat p hasthe Fatou property if p(X—Yy) < !]Lrpoinfp(xn —y)foral y € X whenever

p(X,—X)>0an—ow.

Definition 1.4 Let X | beamodular space. Wesaythat T : X — X is p -continuousif p(Tx, —Tx) =0

whenever p(X, —X) >0 asn— .

Definition 1.5 Let X , beamodular spaceand F : X x X — X and g: X, — X . Thenthepair (F, Q) is

sadtobe p -compatibleif p(F(9x,,9y,) — 9(F (X, ¥,))) > 0 and p(F(Qy,, 9%,) — 9(F (¥, %;,))) > O
as N — oo whenever there exist sequences { X } and { y,} in X  suchthat [imF (X,,Y,) =limgx, =t and

limF(Y,,X,) =limgy, =t forsomet and t" in X .

Definition 1.6 Let X , beamodular spaceand F : X x X — X and g: X, — X . Thenthepair (F, Q) is
saidto be p - weakly compatibleif F(gx,gy) = g(F(X,y)) and F(gy,gx) = g(F(Y, X)) whenever there exist
x and Y in X suchthat F(X,y) =gx and F(y,X) =gy

Definition 1.7 Let X | beamodular spaceand F 1 X x X '— X . Then F issaidtobe p -continuous if
lim p(F (X, ¥a) = F (X%, ¥)) = 0=lim p(F (Y, X,) = F(y, X)) wheneverjim p(x, —X) =0=lim p(¥, - Y)-

n—o

Definition 1.8 ([9]) Let X be anonempty set. An element (X, y) € X x X iscalled

(i) acoupled coincidencepointof F: Xx X — X and g: X > X if gx=F(X,y) and gy = F (Y, X).

Giy a common coupled fixed point of F:XxX—=>X and g:X—> X if x=gx=F(x,y) and
y=agy=F(y,x).

Kaushik et al.[19]introduced the following o -admissible mapping concept which is a generalization of the concept
introduced by Mursaleen et a. [15].
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Definition 1.9 ([19])Let X beanonempty set and o : X*x X? —> R* beafunctionLet F: X x X — X |
g: X — X bemappings Then F and g aresaid to be o -admissibleif

a((gx, gy),(gu,gv)) > 1= a((F(x,y),F(y,X),(F(u,v),F(v,u)))>1 for dl X,y,u,ve X.
If g =1 (ldentity map),then the above definition is the concept of Mursaleen et al.[15].
We say that the pair (F,g) is triangular « -admissble if F and § ae o -admissble and if

a (X Y1) (%2, ¥2)) 2L a(Xz, ¥2), (Xa, ¥a) 2 1= o (X0 Y1), (X, ¥a)) 2L,V X0, %o, X, Vi, Vo Vs € X

Now we prove our main result.

Il. MAINRESULT

Theorem 2.1. Let Xp be a O -complete modular space, where O satisfiesthe A, -condition. Let

F: X, xX, > X, adg: X, — X bemappings satisfying

211). F(X,xX )< g(X)),

(21.2). a((gx, gy),(gu,9v)) p(F(x,y)—F(u,v)) <A M} foral X,y,uve X ,where 1 € (0,1) and

p(gx—gu), p(gy —gv), p(9x - F(X,Y)),
p(gy—F(y,X)),p(gu—F(u,v)), o(gv-F(v,u)),

M 2 = max 1{p(gX—F(U,V)J+p(gU—F(X,y)ﬂ,

2 2 2

1| (gy—F(vu) gv-F(y,x)
A5 25

(2.1.3). F and g are p -continuous,

(2.1.4). thepair (F,Q) is p -compatible,

(2.1.5) (@) a((9%, 9¥o), (F (X, Yo), F(¥o,%,))) = 1 and

(2.1.5) (0) ax((9Yo, 9%): (F (Yor %), F (%, ¥o))) = 1 for some Xy, Y, € X,
(2.1.6) thepair (F,Q) istriangular o -admissible.

Then F and g have a coupled coincidence pointin X x X .

Further if we assume that

(21.7) a((gx,gy).(gu, gv)) = 1,a((gy, 9x).(gv,gu)) 1
whenever (X, Y) and (U, V) are coupled coincidence pointsof F and g,
then F and J have a unique coupled common fixed point.

Proof. Let Xy, Y, € X, satisfying (2.1.5)(a) and (2.1.5)(b).From (2.1.1) , there exist sequences {x } and {y,} in
X, such that

%X, =F(X,,Y,), @Y, =F(Y,, %), n=012,: "
From (2.1.5)(a), we have
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a((9%, BYo), (F (X0, Vo), F(Yo, %)) 21
= a((9%, 9Yo). (9%, 9y;)) 21, from(1)
= a((F(Xo, Yo), F (Yo, %0)), (F (%4, Y1), F(¥1,%))) 21, from (2.1.6)
= a((9%, 9y;).(9%,, 9y,)) =1, from(1)
= a((F(X, ¥,), F (Y1, X)), (F(X,, ¥,), F(Y,, %,))) =1, from (2.1.6)

= a((9%;, 9Y,), (9%, 9Y;)) 21, from (1).
Continuing in this way, we have

a((an’ gyn)! (an+1’ gyn+1)) 2 1 v n.
Similarly from (2.1.5)(b), we can obtain

a((gyn ! an)! (gyn+1’ an+1)) 2 1 vn.

Let Rn = maX{p(an - an+1)!p(gyn - gyn+1)} .

Using (2), consider

p(gxn+l - an+2) = p(F (Xn' yn) -F (Xn+l' yn+l))
< a((gxn 1 gyn)!(gxn+l! gyn+l)) P(F (Xn 1 yn) - F (Xn+l' yn+l))
< A M :n+l'yn+l

where

p(an - an+1)' p(gyn - gyn+1)'p(gxn - an+1)1

p(gyn - gyn+1)1 p(gxn+1 - an+2)' p(gyml - gyn+2)'

M *n+1¥nil — max ;|:p( OXn — OXni2 ) + ,0( X1 — an+1)j|,

“n¥n 2 2

E Yo — Wiz WY1 = Wna
2[/)( >+l 2 )}

Consider

gxn - gxn+2 - gxn B gxn+1 + an+1 - gxn+2
g [ 2 j g [ 2 j

ﬁ p(gxn - an+1) + p(gxn+1 - gxn+2)’ from (p3)
ﬁ ZmaX {p(gxn - gxn+1)’ p(gxn+l - gxn+2)}

Similary

p[%j : 2max{p(gyn = W) (WY = gymz)}'

Thus M ::fylr;yml =max{R ,R .}.
(4)becomes p(9X,,; — X,,,) <A Max{R,, R} .

Similarly using(2.1.2) and (3),we havep(gy, ., — 9Y,.,) <A max{R,R. ..} -
Thus

Rn+1 < 2‘ maX{ Rn’ Rn+1}

If max{R,,R ..} =R, for some n then from (5), we have
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R,.1 <A R,,; whichinturnyieldsthat R,,; =0.

By proceeding asin the above we can show that R ., =0,R ,; =0,---
Thus{gx,} and {Qy,} areconstant Cauchy sequences.

Suppose max{R ,R ..} =R, foral n.

Then from (5), wehave R ., < A R, forall n.

Thus R, <A"R fordl n

—>0an—w.
Thus

p(gx, — gX,.,) = 0and p(gy, — gy,.,) = 0asn — .
Suppose either { g} or {gy,} isnot Cauchy.

(6)

Then there exists € > O for which we can find sub sequences { %1y} » { 9% 10} { Yyt and { QY iy} with

m(K) > n(k) >k such that for every k
MaX{ P(GXi) — i) P( DYy — Wi )} = €-

(")

Moreover, corresponding to N(K) , we can choose M(K) in such a way that it is the smallest integer with

m(k) > n(k) and satisfying (7). Then

max{ o (2( OXin(iy-1 — an(k)))v P Y m(y-1 — gyn(k)))} <é&.
From (7), we have

< maX{P(ng(k) - an(k))!p(gym(k) - gyn(k))}

_ max{/)(gxm(k) ~ g1 T Pngy-1 — an(k))!}
P(Wimg) = W2 + Wimgo-2 = W)
P(Z(gxm(k) - ng(k)fl)) + p(z(gxm(k)fl - an(k)))!

{p(Z(gym(k) = Wmgg-1)) + P2AWY -1 = Wngo))
< maX{P(Z(ng(k) - ng(k)fl))!p(z(gym(k) - gym(k)—l))}
+ M [P (2 Py~ P ). (2 W2~ W)
< maX{P(Z(ng(k) - ng(k)fl))!p(z(gym(k) - gym(k)fl)) }+ g, from(8).
From (6) and since O satisfiesthe A, -condition, we have
!(Lrg max{p(gxm(k) - gxn(k))’ p(QYm(k) - QYn(k))} =¢
Using (2) and triangular property of o , we have

a(( OXn(i)-11 gym(k)—l) ) (gxn(k)—l1 gyn(k)—l)) 1.

Now from (2.1.2), we have

}, from Remark 1.2(ii)
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p(gxm(k) - an(k))
= P(F(Xm(k)_l, ym(k)_l) - F(Xn(k)—l’ yn(k)—l))
< (P11 Wmy-2)1 (P10 WYno-1)) POF Kioy-10 Ygio-1) = F Keoy-19 Yngro-1))

X Y,
< 2 M nt-1¥n(k)-1
=4 %m(k)-1"Ym(k)-1 (10)

Where

p(gxm(k)—l - an(k)—l)!p(QYm(k)—l - QYn(k)—l)’
(K1 = Pingoy )1 DY mgy-1 — Wingry )»
p(gxn(k)—l = OxXn )!p(QYn(k)—l — Wy )

Xn(k)-1Yn(K)— 1 Kinig-1 ~ PKngo Kny-1 ~ iy
M n(k)lyn(k)lzmaxi ( + .
Xm(k)-1"Ym(k)-1 2 p 2 p 2

1 Wmtig-1 ~ Wnao W1~ W
e e |
Consider

p(ng(k)—l - an(k)—l) = p(ng(k)—l — Koy T Koy — an(k)—l)
< P2y 1 = P ) + P(2(9X 0 — FXgoy-2))» from Remark 1.2(ii)
<&+ p(2(9%, 4y — PKypr))» from(8)
Similarly (@Y1 = Wagy-) < € + P(2(DYnwy — Wngya))-

Consider

Kngy-1 — Pogy | _ Kingy-1 — Pinky T Wiy — iy
P =p

2 2
< P(Xingry-1 = Py ) + PPy = Py )» from (o)

Similarly

OXnky-1 — WX

(k)lz(k)] < p(gxn(k)—l - an(k)) + P(gxn(k) = Xk )'

gym -1 gyn
Y (k)lz(k)] < p(gym(k)—l - gym(k)) + P(gym(k) - gyn(k)) !

gyn -1 gym

(k)lz(k)] < p(gyn(k)—l - gyn(k)) + P(gyn(k) - gym(k)) ’

Thus (10) becomes

e+ p(z(gxn(k) - gxn(k)—l))i

&+ p( WYy — gyn(k)—l))i

p(gxm(k)—l = Xy )lp(gym(k)fl = WY )
P(IX1-1 — Pagio ) P(Wngiy-1 — Wngey )s
p(gxm(k) - an(k)) < A max |:p(gxm(k)1 - gxm(k) ) + P(gxm(k) - an(k)) :|
> ,

1| P(DY iy 1 — Womiio) T P( WYy = Wagiy)

2|:+ p(gyn(k)—l - gyn(k)) + p(gyn(k) = W) ):|

1
+ p(gxn(k)—l - gxn(k)) + p(gxn(k) - gxm(k))
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Similarly we have

€+ p(2(FXny — PKngo-1))s

&+ p(z(gyn(k) - gyn(k)_l)),

p(gxm(k)—l - ng(k))! p(gym(k)—l - gym(k))!

p(gxn(k)—l - an(k))a p(gyn(k)—l ~ W )

p(gym(k) - gyn(k)) <A max 1 p(gxm(k)—l - ng(k)) + p(gxm(k) - an(k))
2{" p(gxn(k)—l - an(k)) + p(gxn(k) = P ):I,

1 p(gym(k)—l - gym(k)) + p(gym(k) - gyn(k))

2|:+ p(gyn(k)—l - gyn(k)) + p(gyn(k) - gym(k)):l

Thus

&+ p(z(gxn(k) - an(k)—l))i

&+ p(z(gyn(k) - gyn(k)—l))i

p(ng(k)—l - ng(k))ip(gym(k)—l = WY )
p(gxn(k)—l = Xy )1p(gyn(k)—1 — WY )

1 p(ng(k)—l - ng(k)) + p(gxm(k) - an(k)) jl
EL‘ p(gxn(k)—l - an(k)) + p(gxn(k) - ng(k)) ’
1 p(gym(k)—l - gym(k)) + p(gym(k) - gyn(k))
EL (a1~ Wactg) + (DY) ~ Wi )}
Letting K — oo and using (6), (9) and A, -condition, we get

& < Ag . Itisacontradiction.

Hence {gX.} and {Qy,} are Cauchy sequences. Since X  is p -complete space, there exist X,y € X such that
gx, = X and ay,— Y.

Since the par (F,g) is p -compatible we have p(9(F(X,,Y,))—F(9x,0y,))—>0 and
P(A(F (¥ %)) = F (g, 9%,)) = 0.

Since F is p -continuous, we have p(F (gx,,ay,) - F(X,y¥)) >0 an— .
Now

X {p(gxm(k) — QX )

< A max
P(Y iy = W)

9x— F (9%, 9v,) , F(9%,,9y,) ~ F(x.y)
p(gfo(X,y)j:p 2 2
4 2
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< p(QX— F(gxn, gyn)j+ p(F(gxn, gynz)—F(x, y)j

< p(9x=g(F (X, ¥o)) + p(9(F (%, ¥o)) = F (9%, 9Y,)) + p(F (9%, 9y,) —F (X, Y)),
from (p,) and Remark1.2(i)
— 0asn —» «,sincegandFare p—continuous and (F,g) is p—compatible

Thus gx = F(X, ).

Similarly we can show that gy = F(y, X) .

Thus (X, Y) isacoupled coincidence pointof F and Q.

Claim: If (u,v) isanother coupled coincidence point of F and g, then gX=Qu and gy = QV.
By (2.1.7), we have a((9x, gy),(gu,gv)) >1.

Consider
p(gx—gu)= p(F(x y)-F(u,Vv))

<a((gx gy), (gu, gv)) p(F(x, y) - F(u,v))
p(gx—gu), p(gy—agv), p(9x—F (X ¥)),
p(gy—F(¥,X)), p(gu—F(u,v)), p(gv-F(v,u)),

< 2 max ;{p(gx—l;(u,v)j)rp(gu—;(x, yﬂ

1 (gy-F(v,u) gv—F(y. %)
ZH 2 j“’( 2 H
p(gx—gu), p(gy—9v),0,0,0,0,
1 gx—gu gu—gx
< A max Z{p( > j+p( > H
1 gy—gv gv—-gy
ZM 2 j“’( 2 H

= A max{ p(gx—gu), p(gy— gv)}, from Remark1.2(i)

Similarly

p(gy— gV) <A maX{p(gx_ gu),p(gy_ gv)}
Thus

max{ggg;: g\lg} < 2 max{ p(gx—gu), p(gy — gV)}

whichinturn yieldsthat X = gu and gy = gV . Hencethe claim.

Denote gX=pP and gy =(.

Then gp=9(gx) =g(F(x,y)) =F(gx,gy) =F(p,q) , since p -compatibility of (F,g) implies p -weakly
compatibility of (F, Q).

Similarly gq=F(q, p) . Thus (p,q) isacoupled coincidence pointof F and Q.

By the claim we have OX= (P and gy = dQ.

Thus P=0pP and q=d4.

Hence F(p,q)=gp=p ad F(q,p) =9q=g.

Hence (P, Q) isacoupled common fixed point of F and g.
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Suppose (p’,q’) isanother coupled common fixed point of F and g.
Then from (2.1.7), we have a((gp, 99),(gp’,9q’)) > 1.
p(p—p)=p(F(p,a)-F(p.q))

< a((gp.9a9).(gp’,99) p(F(p.a) - F(p".9))
p(p-p).p(a-9).p(P-p),
p(a-a),p(p'=p).p(A'-qd),

o 52 7]
e

=imax{p(p-p"),p(q—q")},from Remark 1.2(i)

Similarly
p(@-d)<Ama{p(p-p) p(Q-d)}.
Thus

max {p(p—p’),p(q-d)} <2 max{p(p-p).p(q- )}

whichinturnyieldsthat p=p',q=('.

Thus (p,q) isthe unique coupled common fixed pointof F and Q.

Now, we give an example to illustrate Theorem 2.1.

Example2.2Let X = I*, where p(X) =|| X | Z|Xi| for x e I*. DefineF : I"x1* — " and g: 1" = I'by

[ Xt X%ty [ X X = 1 = 1
F(x,y)=| 21 222 00...|,gx=| 2%, 22 ...|fordl X %o s el” and ' Yo, el.
(X Y) ( 12 12 j oXx (3, 3 0,0, J (Xl 2 ) y (y1 Yo )

. 3. 1.
Define o : X/f X X/f — R" as a((X,Y),(U,V)) == if X,y,u,Vel” with at least one of first two values of all x,y, u
and v is not zero and 0, otherwise 2

Let X= (X, %, ), Y = (Y Yar o) U= (U1’u21"')avz(V1’V2"")€|1-

Case(a): SUPPOSe 4t least one of first two values of all Xy, U and v is not zero.
Consider

a((ng gy)v(guv gV)) p(F(Xv y) - F(U,V))

_ 3,0 Y X%t Y go |tV B2 EYe g
2 12 12 12 12

- 3p(x1+y1—u1—v1 X+ Y, —U, —V, ,0,0,..}

2 12 ' 12

1 1
|:12X1 +Yi -y _Vl‘ +E‘X2 +Y,—U, _V2:|

IA

1 1
|:12QX1 —U1‘+‘y1 _Vl‘)"'ﬁqxz _uz‘ + ‘yz _Vz):|

1 1
’qxl —Uyf + [x, _UZ‘)+§QV1 —Vvi| + 1y, _VZ)}

Olw plw NIw

1
w
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= g[p(gx— gu) + p(gy - gv)]

< ;31 max{p(gx— gu), p(gy - gv)}

Case(b): suppose first two values of at least one of x, y, u and v are zero.

Then a((x,Y),(u,v)) =0.

Thus in both cases, (2.1.2) is satisfied with ; — 3.0ne can easily verify the remaining conditions.Clearly (0,0) isthe
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unique coupled common fixed point of F and g.
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1. CONCLUSION

By choosing o, F and g in Theorem 2.1, one can obtain several fixed point resultsin modular spaces.

REFERENCES

A.Razani and R.Moradi, “Common fixed point theorems of integral type in modular spaces’, Bulletin of the Iranian Mathematical Society, vol.35 (2),
pp. 11 — 24, 2009.

C.Mongkolkeha and P.Kumam, “Fixed point and common fixed point theorems for generalized weak contraction mappings of integral type in modular
spaces’, Int. J. Math. Sci., vol. 2011, 12 pages, 2011.

C.Mongkolkeha and P.Kumam, “Common fixed pointsfor generalized weak contraction mappingsin modular spaces’, Sci.Math.Jpn., vol. 75, pp. 69—
78, 2012.

C.Mongkolkeha and P.Kumam, “ Some Fixed point results for generalized weak contraction mappings in modular spaces’, Int. J. Anal., vol. 2013, 6
pages, 2013.

H.Nakano, “Modulared semi - ordered linear spaces’, Tokyo Math.Bookser, vol.1, Maruzen, Tokyo (1950).

I.Altun, M.Abbas and H.Simsek, “ A fixed point theorem on cone metric spaces with new type contractivity”, Banach JMath.Anal ., vol. 5 (2), pp. 15—
24, 2011.

JMuselak and W.Orlicz, “On modular spaces’, Stud.Math., vol.18, pp. 49 —56, 1959.

K.Kuakket and P.Kumam, “ Fixed points of asymptotic pointwise contractions in modular spaces’, Appl.Math.Lett., vol. 24 (11),pp. 1795 — 1798,
2011 .

M.Abbas, M.Alikhan and S.Radenovic, “Common coupled fixed point theorems in cone metric space for W - compatible mappings’, Applied
Mathematics and Computation, vol. 217 (1), pp. 195-202, 2010.

M.Abbas, SAli and P.Kumam, “Common fixed points in partially ordered modular function spaces’, Journal of inequalities and Applications, vol.
2014, 12 pages, 2014.

M.A.Khams, “Quasi contraction mapping in modular spaces without A2 - condition”, Fixed Point Theory and Applications, vol. 2008 , 6 pages,

2008.

M.A.Khams, W.K.Kozolowski and S.Reich, “ Fixed point theory in modular function spaces’, Nonlinear Anal., vol. 14, pp. 935— 953, 1990.
M.A.Kutbi and A.Latif, “ Fixed points of multivalued mappingsin modular function spaces’, Fixed Point Theory Appl., vol. 2009, 12 pages, 2009.
M.Beygmohammadi and A.Razani, “ Two fixed - point theorems for mappings satisfying a general contractive condition of integral type in the modular
space”, Int.J.Math. Math.Sci., vol. 2010, 10 pages, 2010.

M. Musdleen, S. A. Mohiuddine and R. P.Agarwal, * Coupled fixed point theoremsfor ¢ — |/ -contractive type mappingsin partially ordered metric

spaces’ ,Fixed Point Theory and Applications, vol. 2012,11 pages, 2012.
M.Ozturk, M.Abbas and E.Girgin, “Fixed points of mappings satisfying contractive condition of integral type in modular spaces endowed with a graph”,
Fixed Point Theory Appl., vol. 2014 (220) , 17 pages, 2014.

M.Ozturk, M.Abbas and E.Girgin, “Common fixed point results of a pair of generalized (1//, (p) - contraction mappings in modular spaces’, Fixed

Point Theory and Applications, vol. 2016, 19 pages, 2016.

M.Paknazar, M.Eshaghi, J.Cho and S.M.Vaezpour, “A pata - type fixed point theorem in modular spaces with application”, Fixed Point Theory Appl.,
vol. 2013 (239) , 10 pages, 2013.

P.Kaushik,S.Kumar and P.Kumam, * Coupled coincidence point theorems for ¢ — 1/ -contractive type mappings in patialy ordered metric

spaces’,Fixed Point Theory and Applications, vol. 2013,10 pages, 2013.

P.Kumam, “Fixed point theorems for nonexpans ve mappingsin modular spaces’, Arch.Math., val. 40, pp. 345 — 353, 2004.

T.G. Bhaskar and V. Lakshmikantham, “ Fixed point theoremsin partially ordered metric spaces and applications’, Nonlinear Analys's, vol. 65 (7), pp.
1379 — 1393, 2006.

T.L.Shateri, “Fixed point in modular spaces with new type contractivity”, International Journal of Applied mathematical research, vol. 3 (4), pp. 587
—591, 2014.

Copyright to IJIRSET DOI:10.15680/IJIRSET.2016.0509016 16022



