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Abstract. The aim of this paper is to present fixed point results of i,-contractive mappings in the
framework of modular spaces. We also introduce (G, 1,)-contractive mappings and obtain fixed point
results for such mappings. Some examples are presented to support the results proved herein.

1. Introduction

The concept of modular space was initiated by Nakano [24] and was redefined and generalized the
notion of modular space by Musielak and Orlicz [23]. In addition, the most important development of
these theory is due to Mazur and Orlicz, Luxemburg and Turpin ( see, [19], [18], [31]). The study of fixed
point theory in the context of modular function spaces was initiated by Khamsi [12] (see also [13]-[5]).
Kuaket and Kumam [14] and Mongkolkeha and Kumam [20-22], considered and proved some fixed point
and common fixed point results for generalized contraction mappings in modular spaces. Also, Kumam
[15] obtained some fixed point theorems for nonexpansive mappings in arbitrary modular spaces. Recently,
Kutbi and Latif [16] studied fixed points of multivalued mappings in modular function spaces. Recently,
Chen [9] defined y-contractive mappings in complete metric spaces. Later, Nasine et al. [25] exteding the
notion of Y-contractive mappings obtained common fixed point results in ordered metric spaces. Also,
Chandok and Dinu [8] obtained common fixed point results for weak )-contractive mappings in ordered
metric spaces.

In 2008, Jachymski [11] investigated a new approach in metric fixed point theory by replacing an order
structure with graph structure on a metric space. In this way, the results proved in ordered metric spaces
are generalized (see for detail [11] and the reference therein). Recently, Aghanians and Nourouzi [3] proved
the existence and uniqueness of fixed points for Banach and Kannan contractions defined on modular space
endowed with a graph. Also, Oztiirk et al. ([26]) obtained some fixed point results for mappings satisfying
contractive condition of integral type in modular spaces endowed with a graph. For further work in this
direction, we refer to (see, e.g., [1, 2, 27]).

The purpose of this paper is to introduce -contractive mappings and to obtain fixed point results for
such mappings in the setup of modular spaces. As an application of the results proved herein, we obtain
fixed point results in the framework of modular space endowed with a graph. The existence of fixed
points of mappings satisfying contractive condition of integral type is also obtained in such spaces. Some
examples are provided to validate the results presented herein.
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2. Preliminaries

Let (X, d) be a metric space and T : X — X a mapping. A point x in X is said to be a fixed point of T if
Tx = x and denote the set of fixed points of T by F(T). A self mapping T on X is called a Picard operator
(PO) if F(T) = {z} and for any initial approximation x in X, we have lim T"x = z.

n—oo

In the sequel the letters IR, R, and IN will denote the set of all real numbers, the set of all nonnegative
real numbers and the set of all positive integer numbers, respectively.
Let W be the collection of all mappings ¢ : R,®> — R, which satisfy the following conditions:

(C1) v is continuous;
(C2) ¢ is strictly increasing in all the arguments;
(C3) Fort € R, with t > 0, we have
Wt tt0,2t) < t, (5 52L0) <t 1 (0,0,tt0) <t
¥ (0,t,0,0,t) < t, ¥ (t0,0,t¢t) <t
Note that a mapping ¢ : R,”> — R, defined by

b b5
2'2

satisfies conditions (C1) — (C3). For more examples of such functions, we refer to [9].

Y (t1, by, t3, 4, t5) = kmax {fl,tz, ts, }, fork € (0,1)

Consistent with [23], some basic facts and notations needed in this paper are recalled as follows.
Definition 2.1. Let X be an arbitrary vector space. A functional p : X — [0, co] is called modular if for any
x, yin X, the following conditions hold:

(m1) p(x) = 0if and only if x = 0;
(m2) p(ax) = p(x) for every scalar a with |a| = 1;
(m3) p(ax + By) < p(x) + p(y) whenever o + f =1, and o, f > 0.

If (m3) is replaced with p(ax + By) < a’p(x) + f°p(y) whenever a® + f° = 1 and a, § > O,where s € (0,1], then
p is called s— convex modular. If s = 1, then we say that p is convex modular.

A trivial example of a modular functional is p(x) = V|x|, where p : R — [0, c0].

The modular functional p : X — [0, co] defines the following set

X, ={xeX; p(Ax) > 0as A — 0}

called a modular space. The modular p is not sub-additive in general and therefore does not behave as a
norm. One can associate to a modular an F— norm.
Modular space X, can be equipped with an F-norm defined by

llxll, = inf{a > 0: p(g) <al.
If p is convex modular, then
. x

Ixll, = inffa >0 : p(a) <1

defines a norm on the modular space X,, and is called the Luxemburg norm.
Define the p—ball, centered at x € X,, with radius r as

By(x,7) ={h € Xp: p(x—h) <r}.

Remark 2.2. [7] Followings are some consequences of condition (13):
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(r1) Fora, b € Rwith |a| < |b| we have p (ax) < p (bx) for all x € X;

n
(r;) Foray,...,a, € Ry with } a; = 1, we have

i=1
n
Y [Z aiX;

i=1

< 2 p (x;), for any x1, ..., x, € X.

i=1

A function modular is said to satisfy (a) A,—type condition if there exists K > 0 such that for any x € X,,, we
have p(2x) < Kp(x) (b) A;-condition if p (2x,) = 0 as n — oo, whenever p(x,) = 0 as n — oo.
Definition 2.3. A sequence {x,} in modular space X, is said to be:

(t1) p— convergent to x € X, if p(x, —x) > 0asn — oo
(t2) p— Cauchy if p(x, —x,,) = O0asn, m — oo.

X, is called p— complete if any p-Cauchy sequence is p-convergent. Note that p— convergent sequence
is not necessarily a p-Cauchy sequence as p does not satisfy the triangle inequality. In fact, one can show
that this will happen if and only if p satisfies the A,-condition.

We know that [6] the norm and modular convergence are also the same when we deal with the A,-type
condition. Throughout this paper, we assume that modular function p is convex and satisfies the A,-type
condition.

Proposition 2.4. [20] Let X, be a modular space. If a,b € R, with b > 4, then p (ax) < p (bx).

Proposition 2.5. [20] Suppose that X, is a modular space, p satisfies the Aj-condition and {x,},cNn is a
sequence in X,. If p (c (x, — x,-1)) — 0, then

p (al (xy, —x4-1)) = 0,as n — oo, where ¢, [, a € R, with ¢ > [ and % + % =1.

We define the notion of i ,-contractive mappings in the framework of modular space as follows:
Definition 2.6. Let X, be a modular space. A self mapping T on X,, is said to be {,-contractive mapping if
there exist nonnegative numbers /,c with | < ¢ such that

pe(Tx=Ty) < (161, 0= p 0 =T o5 0-T0) (5610 @

holds for any x, y € X,,, where ¢ € W.

We also state the following definitions and results from graph theory.

Let A = {(x,x) : x € X} denotes the diagonal of X x X, where X is any nonempty set equipped with a
metric d. Let G be a directed graph such that the set V(G) of its vertices coincides with X and E(G) be the set
of edges of the graph such that A C E(G). Further assume that G has no parallel edge and G is a weighted
graph in the sense that each edge (x, y) is assigned the weight d(x, y). Since d is a metric on X, the weight
assigned to each vertex x to vertex y need not be zero and whenever a zero weight is assigned to some edge
(%, y), it reduces to a (x, x) having weight 0. The graph G is identified by the pair (V(G), E(G)).

If x and y are vertices of G, then a path in G from x to y of length k € IN is a finite sequence {x,} of vertices
such that x = xp, ..., x¢ = y and (xj-1,x;) € E(G) fori € {1,2, ..., k}.

Recall that a graph G is connected if there is a path between any two vertices and it is weakly connected
if G is connected, where G denotes the undirected graph obtained from G by ignoring the direction of edges.
Denote by G™! the graph obtained from G by reversing the direction of edges. Thus,

E(G) ={(xy) e XxX:(y,x) e E(G)}.

It is more convenient to treat G as a directed graph for which the set of its edges is symmetric, under this
convention; we have that

E(G) = E(G) UE(G™).
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Let G, be the component of G consisting of all the edges and vertices which are contained in some path in
G beginning at x. In V(G), we define the relation R in the following way:

For x,y € V(G), we have xRy if and only if, there is a path in G from x to y. If G is such that E(G) is
symmetric, then for x € V(G), the equivalence class [x]¢ in V(G) defined by the relation R is V(Gy).

Definition 2.7. ( [11, Definition 2.1]) A mapping f : X — X is called a Banach G—contraction if and only if:
(a) There is an edge between x and y implies that there is an edge between f(x) and f(y) forany x,y € X,
that is, f preserves edges of G;
(b) There exists a in [0, 1) such that there is an edge between x and y implies

d(T(x), T(y)) < ad(x, y).

forall x, y € X. That is, T decreases weights of edges of G.
Let X, be a modular space endowed with a graph Gand T : X, — X, a mapping. Denote

Xr={xeX:(x,Tx) € E(G)}.

Forany x,y € V' C V(G), (x,y) € E’ C E(G), then (V’, E’) is called a subgraph of G.

Oztiirk et al. ([26] ) defined the notions of C,-graph and orbitally G,-continuity as follows:
Definition 2.8. Let {T"x} be a sequence, there exists C > 0 such that p (C(T"x — x*)) — 0 for x* € X,, and
(T”x, T”“x) € E(G) for all n € N. Then a graph G is called a C,-graph if there exists a subsequence {T" x}
of {T"x} such that (T"x, x*) € E(G) for p € N.
Definition 2.9. A mapping T : X, — X, is called orbitally G,-continuous if for all x,y € X, and any
sequence (1,)yeN of positive integers, and also there exists C > 0 such that

p(C(Tx—y)) >0, (T"x,T"x)€E(G) imply p(C(T(T"x)-T(y))) -0

aSp—)OO.

3. Fixed Points of ¢,-Contractive Mappings

In this section, we obtain several fixed point results in the setup of modular space. We start with the
following result.

Theorem 3.1. Let X, be a p-complete modular space and T : X, — X, a {p-contractive mapping. Then T
has a unique fixed point.

Proof. Let x be a given point in X. We construct a sequence {x,} such that x, = T"x, n = 1,2,3, .... Now we
show that the following statement hold:

p (c (T”x - T"”x)) <p (c (T”_lx - T”x)) ()

for all n > 1. Suppose that p (C (T“’lx - T”x)) <p (C (T”x - T””x)) for some n € IN. If follows from (1) and
Remark 2.2 that
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<y (p (c (T”x - T"”x)) P (c (T”x - T”“x)) P (c (T"x - T”“x)) ,
P (c (T”x - T“”x)) +p (c (T“x - T”“x)) , O) <p (c (T”x - T”“x))

a contradiction and hence we have p(c (T”x - T””x)) < p(c (T”‘lx - T”x)) foralln > 1. Set, L, =

p (c (T”x - T”‘lx)) . Thus, from (2), we have that {L,} is a nonincreasing sequence and bounded from below.
So convergent to some L > 0. Note that

Ln S ¢ (Ll’l/ LH/ Ln/ 2L71/ O) .

On taking limit as n — oo on both sides of above inequality, we have L < ¢ (L, L, L, 2L,0) . Now L > 0 further
implies that L < (L, L,L,2L,0) < L a contradiction. Hence,

p (c (T”x - T"”x)) — 0, as n — oo, 4)

Next, we show that {{T"x},c is a p-Cauchy sequence. If not, then there exist ¢ > 0 and two subsequences
{xm}, {xn} with my > n = k such that the following hold:

p((T"x —T"x)) > ¢, and p (c (T”k_lx - kax)) <e. (5)
Now, choose a € R, such that (—l: + 1 =1, then we have

p (L (THx — T™x)) < p (c(T™x — T™x))
< (o (1 (T~ 11) (1 (1~ ) U s~ ), o

bt 1) p 3 (- 7).

Also, we have
p (T = T™x)) = p (I(T"x = T 1x + T 1y — Tex))
= p(Lal (T"x = T x) + Lo (T 1y — Tex))
p(al (T™x = T 1x)) + p (c (T — T x))

<
<plal (T"kx - T"k‘lx)) +e.

(7)
Now by (4), (5), (7) and Proposition 2.5, we have
1}1_{?0 p (I(T"x — T™x)) = e. (8)
From inequality (6), we have
p (l (T"k’lx - T’”k’lx)) =p (l (T"ﬂx — T™x + TMx — T’”k’lx))
=p (%c(T“k‘lx - T’”’fx) + %al (T’”kx - ka‘lx)) 9)

IN

o (c (T”k‘lx - T’“kx)) +p (al (kax - T”’k‘lx))
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<e+p (ocl (kax - T’”k‘lx)).
Note that

p (é (T”k‘lx - T’"kx)) =p (é (T”k‘lx — T"x + Tx — T’”k))

P (%l (Tnk—lx _ Tnkx> + %l (Tnkx — ka)) (10)

(1(Tm 12 = Tx)) + p (1 (T"x = T™)).

IN
e)

Also,
o (é (T’”k‘lx - T"kx)) =p (é (ka‘lx — TMx + TMx — T”k))

=p (%l (ka—lx _ kax) + %l (T™ex — Tnk)) (11)

< p (1(T™ 1 = T™x)) + p (1 (T = T™)).
Using (8), (9), (10) and (11), and arranging the (6), we obtain that
p (I (T"x — T™x)) < p (c (T™x — T™x))

<y (P (l (Tnk—lx - ka—lx)) 0 (l (T"k—lx _ T"’fx)) ,p (L(T"1x — Tx)),
Y (% (Tnk—lx _ kax)) P (% (ka—lx _ T”kx)))
<y (6 +p (al (kax _ Tmrlx)) ,p (l (Tnk—lx _ T”kx)) ) (12)

p (l (ka‘lx - T’”’fx)) P (Z (T”k‘lx - T”’fx)) + p (L(T™x — T™x)),

p (l (T”’k‘lx - T’"kx)) +p (I(TMx - T’”kx))) )

On taking limit as k — oo, (4), (8) and Proposition 2.5 give ¢ < 1(¢,0,0,¢,¢) < €, a contradiction.
Thus {IT"x},en is p-Cauchy sequence. Since X, is a p-complete, there exists a point z in X, such that
p((T"x—2z)) - 0asn — oo.

Suppose that Tz # z, thatis, p (c(z — Tz)) > 0. Thus

p (c(T"x - Tz))

<p(p((T 1 =2)) p (T2 = Tx)) p (- T2)),

p(3(Tx=T2)) p (3 2~ T')) )
<9 (p(1(T1x =2)), p (1(T"'x - T'%)), p (1z - T2)),

P (l (T”‘lx - T”x)) +p((T'x - T2)), p (é (z - T”x)))
for all n € N. Taking limit as n — oo, we get that
plc(z—Tz) <¢(0,0,p(l(z-Tz2),p((z—Tz2),0) < p((z—Tz) < p(c(z—Tz) (14)

a contradiction. Hence, Tz = z.
Uniqueness can be obtained easily, so we omit it.
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4. Fixed Points of (G, t,bp)-Contractive Mappings

We define the (G, l/)p)—contractive mappings as follows:
Definition 4.1. Let X, be a modular space endowed with a graph G. A self mapping T on X, is called
(G, lpp)-contractive mapping if

i. T preserves edges of G;

ii. there exist nonnegative numbers J, c with I < c such that

P(Tx=T9) < (o= ), 0= T, p 0w =T0), p( 610 p 5 = 1)
holds for all (x, y) € E(G), where ¢ € W.

Remark 4.2. Let X, be a modular space endowed with a graph Gand T : X, — X, a (G, ¢P)—contractive
mapping. If there exists xo € X,, such that Txq € [xo]¢, then following statements hold:

i. Tisbotha (G‘l, ybp)—contractive mapping and (G, t,bp)—contractive mapping,
ii. [xo]g is T—invariant and T, is a (Gxo, wl,)—contractive mapping.

Theorem 4.3. Let X, be p-complete modular space endowed with a graph Gand T : X, — X,. If following
statements hold:

i. Gis weakly connected and C,—graph;
ii. Tisa (G, gl)p)—contractive mapping;
iii. X7 is nonempty.

Then T is a PO.
Proof. If x € X7, then Tx € [x]s and (T"x, T”“x) € E(G) for all n € IN. Note that

p (c (T”x - T"”x)) <p (c (T”_lx - T”x)) . (15)
holds all n € IN. Indeed, from Definition 4.1, Remark 2.2 and (3), we have
P (c (T”x - T"”x)) <p (c (T”_lx - T”x)) . (16)

Seth, = p (c (T”x - T””x)). Following arguments similar to those in the proof of Theorem 3.1, we obtain
that

p (c (T”x - T"”x)) -0, n—o oo, (17)

and {[T"x} is p-Cauchy sequence. By p-completeness of X, there exists x* € X, such that p ([ (T"x — x*)) —
0 as n— coand (T”x, T”“x) € E(G) foralln € N and G is a C,-graph, then there exists subsequence {T" x}
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such that (T"x, x*) € E(G) for each p € IN. Also, (T"x,x*) € E(G) for each p € N. From Definition 4.1, and
Remark 2.2, we have

o (c (T”V“x - Tx*))

< (p (I(T"x —x%)), p (l (T”Px T+ x )) ,p((x*=TxY),

p (5 (Mrx=Tx)), p(5 (¥ -~ T"')))
<P (pU(Trx =), p(I(Tx = T*1x)), p(L(x' = Tx)),

pI(Tx—x))+p(l(x = Tx%)),p (% (x* - T”V“x))).

Taking limit as n — oo, we get
ple@—-Tx)<¢(0,0,p((x" —Tx")),p((x* —Tx")),0)

<y (0,0,p(cx*—Tx)),p(cx —Tx*)),0) < p(c(x*—Tx"),

which implies that p (c (x* — Tx*)) = 0, that is, x* = Tx".

To prove the uniqueness, we proceed as follows: Let y* € X, — {x"} be a fixed point of T. As G is a C,-graph,
there exists a subsequence {T"x} of {T"x} such that (T"x,x*) € E(G) and (T™x, y*) € E(G) for each p € IN.
Since G is weakly connected, so we have (x*, y*) € E (G) Thus,

ple -y)=p(Tx-Ty) <¢ (el -y)), pl& =Tx)),p((y - Ty)),
p(3C=Ty)),p(3 (v - Tx)))
<Pl =y), pl =Tx)),p(y - TyY)),

px =y +ply —Ty)), p(l(y —x)) +p((x" = Tx))),

SO

Pl =y <v(lE-y)),0,0p(x -y),plEx -y)) <plE -y)) <plc -y)),

a contradiction and the result follows.

In Theorem 4.3, if we replace the condition that G is a C,-graph with orbitally G,-continuity of T, then we

have the following theorem.

Theorem 4.4. Let X, be a p-complete modular space endowed with a graph G,and T : X, —» X a (G, %))-

contractive and orbitally G,-continuous mapping. If Xt is nonempty and the graph G is weakly connected,

then T is a PO.

Proof. Let x € Xr. From Theorem 4.3, it follows that {{T"x} is a p-Cauchy sequence in X,,. By p-completeness

of X, there exists x* € X, such that p (I(T"x — x*)) — 0. As (T”x, T”“x) € E(G) foralln € N and T is orbitally

G,-continuous, so we have p (I(T (T"x) — T (x"))) — 0,as n — co. Thatis, Tx" = x*". Assume that y" is another

fixed point of T. Following arguments similar to those in the proof of Theorem 4.3, we obtain that x* = y".
Define @ = {¢ : R, — R, : ¢ is a Lebesgue integral mapping which is summable, nonnegative and

€

satisfies f @(t)dt > 0, for each € > 0}.
0
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Corollary 4.5. Let X, be p-complete modular space endowed with a graph G and T : X, — X,,. Suppose
that:

i. G is weakly connected and C,—graph;

ii. there exist nonnegative numbers [, c with [ < ¢ such that

p(c(Tx=Ty)) WV (p(1(x-y))pU=Tx),p(1I(y=Ty)).p(4 (x=Tv)).p(4 (v-Tx)))
f @ (t)dt Sf @ (t)dt

forall (x,y) € E (G), Y €Wand @ € ;
iii. X7 is nonempty.

Then T is a PO.
Corollary 4.6. Let X, be p-complete modular space endowed with a graph G and T : X, — X,,. Suppose
that:

i. Gis weakly connected;

ii. there exist nonnegative numbers J, c with I < c¢ such that

p(c(Tx-Ty)) $(p(I(x=y)),pU=T),p(I(y=Ty)).p(5 (x=Ty)),.p(4 (y-Tx)))
f @(t)dtSI @ (t)dt

forall (x,y) € E (G), veWand ¢ € O;
iii. X7 is nonempty;
iv. T is orbitally G,-continuous.

Then T is a PO.
Corollary 4.7. Let X, be p-complete modular spaceand T : X, — X,. Suppose that there exist nonnegative
numbers I, ¢ with I < ¢ such that

o(e(T-Ty) (1) p0=T0),p(1(r-To)) (4 (=T (4 (5-T))
fo (p(t)dtsfo o (1) dt

holds forall x, y € X,, where 1) € W and ¢ € ®. Then T has a unique fixed point.
Example 4.8. Let X, = [0,1] and p (x) = |x| for all x € X,,. Consider

EG)={(xy) : xyel01]}.

Define the mapping ¢ : R,” — R, by

Y (t1, by, t3, b4, t5) = %max {tl, tr, t3, %4, %5} ,
Define T : X, — X, as Tx = 7.

Note that G is weakly connected and C,-graph, Xr is nonempty and T is both a (G, ¢y)-contractive
mapping and a §,-contractive mapping with ¢ = 1,/ = 1. In addition, T is orbitally G,-continuous. Thus,
all the conditions of Theorem 3.1, Theorem 4.3, and Theorem 4.4 are satisfied. Moreover x = 0 is a unique
fixed point of T.
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Example 4.9. Let X, = {0,1,2,3} and p (x) = |x| for all x € X,,. Consider

E(G)=1(0,0),(0,1),(1,1),(1,3),(2,2),(0,3),(2,3),(3,3)}.

Define T : X, — X, by

1}
3}

] 0, xe{0,
Tx‘{ 1, xe 2,

A mapping ¢ : R,> — R, is defined by

2 ty t
Y (t1, ta, t3, 14, t5) = 3 max {tl,fz, t3, 54, 55}

Clearly, G is weakly connected and C,-graph, Xr is nonempty and T is orbitally G,-continuous and (G, ¢,)-
contractive mapping with ¢ = 4, I = 3. Note that T is not {,-contractive mapping. Indeed, we have

pe(T1-T2) <y (p((1-2),p((1-TN),pU2-T2), p(;(1-T2),p(}@-TD)).

4 < 2 is obtained, an absurd statement. Hence all the conditions of Theorem 4.3 and Theorems 4.4 are
satisfied. However, Theorem 3.1 is not applicable in this case.

Remark 4.10. Recently, Paknazar et al. [28] gave an existence of solution of integral equations in Musielak-
Orlicz modular spaces. Hajji and Hanebaly [10] also applied their fixed point result to obtain the solution of
perturbed integral equations in modular function spaces ( see also [30] ). Our results can also be employed
to solve such integral equations in the framework of modular function space endowed with a graph.

References

(1]
(2]
13
[4]
(5]
(6]
[7]
(8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]

[16]

M. Abbas, T. Nazir and H. Aydi, Fixed points of generalized graphic contraction mappings in partial metric space endowed with
a graph, J. Adv. Math. Stud. 6 (2013) 130-139.

M. Abbas, T. Nazir, Common fixed point of a power graphic contraction pair in partial metric spaces endowed with a graph,
Fixed Point Theory Appl. 2013, 2013:20, 8 pages.

A. Aghanians, K. Nourouzi, Fixed points for Banach and Kannan contractions in modular space with a graph, Int. J. Nonlinear
Anal. Appl. 5 (2014) 50-59.

M. Arshad, A. Azam, M. Abbas, and A. Shoaib, Fixed point results of dominated mappings on a closed ball in ordered partial
metric spaces without continuity, U.P.B. Sci. Bull., Series A, 76:2 (2014), 123-134.

T.D. Benavides, M. A. Khamsi, and S. Samadi, Uniformly Lipschitzian mappings in modular function spaces, Nonlinear Analysis.
46 (2001a) 267-278.

T.D. Benavides, Fixed point theorems for uniformly Lipschitzian mappings and asymptotically regular mappings, Nonlinear
Anal. 32 (1998) 15-27.

M. Beygmohammadi, 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. Volume 2010, Article ID317107, 10 pages.

S. Chandok, S. Dinu, Common Fixed Points for Weak 1)-Contractive Mappings in Ordered Metric Spaces with Applications,
Abstract and Applied Analysis. Volume 2013, Article ID 879084, 7 pages.

C.-M. Chen, Fixed point theorems for i)-contractive mappings in ordered metric spaces, Journal of Applied Mathematics. Volume
2012, Article ID 756453, 10 pages.

A. Hajji, E. Hanebaly, Perturbed integral equations in modular function spaces, Qualitative Theory of Differential Equations. 20
(2003) 1-7.

J. Jachymski, The contraction principle for mappings on a metric space endowed with a graph, Proc. Amer. Math. Soc. 136 (2008)
1359-1373.

M. A. Khamsi, W. K. Kozlowski and S. Reich, Fixed point theory in modular function spaces, Nonlinear Anal. 14 (1990) 935-953.
M. A. Khamsi, A convexity property in modular function spaces, Math. Japonica. 44 (1996) 269-279.

K. Kuaket, P. Kumam, Fixed points of asymptotic pointwise contractions in modular spaces, Applied Mathematic Letters. 24:11
(2011) 1795-1798.

P. Kumam, Fixed point theorem for non-expansive mappings in modular spaces, Archivum Mathematicum. (Brno) Tomus, 40
(2004) 345-353.

M. A. Kutbi, A. Latif, Fixed points of multivalued mappings in modular function spaces, Fixed Point Theory and Applications.
Volume 2009, Article ID 786357, 12 pages.



[17]

[18]
[19]

[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]

[31]

M. Oztiirk, M. Abbas, E. Girgin / Filomat 30:14 (2016), 3817-3827 3827

M.A. Kutbi, M. Arshad, ]J. Ahmad, and A. Azam, Genaralized Common Fixed Point Results with Applications, Abstract and
Applied Analysis. 2014 (2014), Article ID 363925.

WA]. Luxemburg, Banach function spaces. Thesis, Delft Inst. of Techn. Asser. The Netherlands (1955).

S. Mazur, W. Orlicz, On some classes of linear spaces, Studia Math. 17 (1958) 97-119. Reprinted in Wladyslaw Orlicz collected
papers, pp.981-1003, PWN, Warszawa, 1988.

C. Mongkolkeha, P. Kumam, Fixed Point and Common Fixed Point Theorems for Generalized Weak Contraction Mappings of
Integral Type in Modular Spaces, Int ] Math Math Sci. 2011(2011) Article ID 705943, 12 pages.

C. Mongkolkeha and P. Kumam, Common fixed points for generalized weak contraction mappings in modular spaces, Scientiae.
Mathematicae. Japonicae. Online e-2012 117-127.

C.Mongkolkeha, P. Kumam, Some fixed point results for generalized weak contraction mappings in modular spaces, International
Journal of Analysis. 2013(2013) Article ID 247378, 6 pages.

T. Musielak and W. Orlicz, On Modular spaces, Studia Math. 18 (1959) 49-65.

H. Nakano, Modulared Semi-Ordered Linear Spaces, In Tokyo Math Book Ser. 1 Maruzen Tokyo (1950).

H. K. Nashine, Z. Golubovi'c and Z. Kadelburg, Modified 1-contractive mappings in ordered metric spaces and applications,
Fixed Point Theory and Appl. 2012 2012:23 doi:10.1186/1687-1812-2012-23.

M. Oztiirk, 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 and Applications, 2014 2014:220, doi:10.1186/1687-1812-2014-220.

M. Orztiirk, E. Girgin, On some fixed-point theorems for i-contraction on metric space involving a graph, Journal of Inequalities
and Applications. 2014 (2014):39 doi: 10.1186/1029-242X-2014-39.

M. Paknazar, M. Eshaghi, Y. J. Cho and S. M. Vaezpour, A Pata-type fixed point theorem in modular spaces with application,
Fixed Point Theory and Applications. 2013 2013:239.

A. Shoaib, M. Arshad, and A. Azam, Fixed points of a pair of locally contractive mappings in ordered partial metric spaces,
Matematichki Vesnik 67, 1 (2015), 26-38.

A. A. Taleb, E. Hanebaly, A fixed point theorem and its application to integral equations in modular function spaces, Proc Am
Math Soc. 127 (1999) 2335-2342.

Ph. Turpin, Fubini inequalities and bounded multiplier property in generalized modular spaces, Comment, Math Tomus specialis
in homorem Ladislai Orlicz I. (1978) 331-353.



