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Abstract

In this paper, introduced a new accelerated iterative algorithm in (A, p) -quasi firmly nonexpansive multi-valued
mappings in modular function spaces and present some results for convergence to a fixed point in this mapping, we use
faster convergence theorem to comparison our iteration with some other iterations and introduced numerical example.
As an application, we have referred to previous work by other researchers.
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1 Introduction

For nearly a century, there have been tremendous into the existence of fixed points and it is applications depending
on contraction mapping, (quasi) non expansive mapping, etc. as indicated in the sources below and others, see [9] [12].
In this context, results have been given in the standard spaces within previous research. As known, the modular
function spaces are extensions of Riesz, Orlicz and Lebesgue where the basic concept of modular space introduced
by Nakano [I6] and corresponding modular linear spaces were constructed by Musielak and Orlicz [I5]. Later, many
researcher provided various studies in several fields, including approximating fixed point, see [I, 17]. Abed and
AbdulSada studied two common fixed point about the dual of modular function space in p- nonexpansive mapping,
and prove some results in weak and strong converge [2], Khan extend the idea A-firmly nonexpansive mapping from
Banach spaces to (A, p)-firmly nonexpansive in modular function spaces, and introduced iterative scheme [I3]. The
(A, p)- quasi firmly nonexpansive mapping in modular spaces introduced by Panwar and discussed some results for
fixed point in these mapping [11]. The concept of normalized duality mapping discussed by Abed and Abduljabbar,
in addition to approximating fixed point for convex modular spaces [3]. Finally Okeke, Bishop and Khan [I8] proved
some interesting theorems for p-quasi-nonexpansive mappings using the Picard-Krasnoselskii hybrid iterative processes
and applied these results to solve the following problem in differential equations by using the same technique in [12],
Theorem 5.28:

Let p € R consider the following initial value problem w : [0, A] — E where C € E,, v (0) = fandv' (t)+([ —T) =
0, where fe E, A>0,and T : E — FE, pg is p- quasi nonexpansive mapping and it solved throughout the following
theorem.
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Theorem 1.1 ([18] Theorem 27 ). Let p € R be separable, and E C E, be nonempty, convex, p- bounded, p-
closed set with Vitali property, T : E — p,(E) be a multivalued mapping such that ppT is p- quasi nonexpansive
mapping, let one fixed f € E, define sequence of function u, : [0, A] — E by the following inductive formula

Uuop (t) = f

U1 (8) = €71 f + [) €T (uy (s)) ds
then for every t € [0, A] there exists u(t) € C such that p(u, (t) —u(t)) — 0 and the function w : [0, A] — E is
solation to initial value problem, moreover

p(f —un () < K"FH(A)6,(E).

Now, let T:E — 2P and E nonempty convex subset of L, sequence, here, we introduced the sequence {f,} by
the following algorithm.

fiek
hy, = (]— - ﬁn)fn + ﬁnun
gn = Un (1.1)

In = (1 - an) In + apwy
fnr1=mp,neN

where {a, }and {8,} in (0,1), u, € PY(f,), vn € P)(h,), w, € P(g,) and m, € P! (J ),

This paper concludes three convergence main results, comparison result and illustrative example to comparison between
algorithm [I.1] and the following two well-known [I.2] and

fn+1 EP/;Tgn

gn=(1-=2NX) fn+)\P;‘F(Un) neN (1.2)
where {\} C (0,1), v, € PI(f,) [I7].
foeD

fot1 = (1 —ap)u, + anv,, n € N

where {a,, }and {f,} in (0,1) , u, € PpT(fn), Uy € PpT(gn) [6].

2 Preliminearies

This section is included with the basis required. Let €2 be a nonempty set and ¥ be a nontrivial o-algebra of
subsets of L, .let p be a nontrivial ring subsets of {2, which means that p is closed with respect to forming finite
union, and countable intersections and differences, Assume further that EN A € p for any F € p and A € X, let us
assume that there exists an increasing sequence of sets K,, € p such that Q = |J K,,. Throughout this paper, E :=
the linear space of all simple functions with supports from p, M, := we denote the space of all extended measurable
functions, 14 := the characteristic function of the set A [17].

f:Q — [—00,00] such that there exists a sequence {g,} C E, |gn| < |fland g, (w) — f for all w € Q, By 14 we
denote the characteristic function of the set A [5,10].

Definition 2.1 ([I7]). Let p : Mo, — [0, 00] be a nontrivial, convex, and even function. We say that p is a regular
convex function pseudo modular if:

(a) p(0)=0

(b) p is monotone, that is, | f(w)| < |g(w)]| for all w € © implies p(f) < p(g), where f,g € M

(c) pis orthogonally sub additive , that is, p (f1,,5) < p(f1.) +p(f1,) for any A, B € ¥ such that AN B nonempty
, where f € M.

(d) p has the Fatou property: |f,(w)| 1 |f(w)| for all w € Q implies p(fy) T p(f),where f € M.

(e) p is order continuous in F , that is, g, € F and |g,(w)| | 0 implies p(g,) | 0.
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we define M = {f € M : |f (w)| < 0o, p— a.e}, where each f € M is actually an equivalence class of functions
equal p — a.e. rather than an individual function.

Definition 2.2 ([10]). Let p: M — [0, c0] possesses the following properties

1. p(0)=0iff, f=0, p—a.e
2. p(af) = p(f), for every scalar a.
3. plaz+ By) < p(x) +p(y) for every o, > 0 with a + 3 = 1.

p is called a convex modular.
Definition 2.3 ([13]). If p is convex modular in X, then is called modular function spaces

Ly={feM: p(Af) —0as A — 0}

The modular spaces L, can be equipped with an F-norm define by

111, =intla>0 s p (L) <)

If p is convex modular F-norm is define

171, =intla >0+ p (L) <
F-norm is called Luxemburg norm.

Also w}e define L) = {f € L,, p(f,.) is order continuous} and define the liner space E, = {f € L, : Af € L} for every
A>0

Definition 2.4 ([2,[3]). Let p € R

1. We say that {f,}is p-convergent to f if p(f, — f) — 0

2. A sequence {f,} is p-Cauchy sequence if p(f, — fm) — 0 as n,m — c©

3. A set B C L, is called p-closed if for any f, € L, the convergence p (f, — f) — Oand f belongs to B.

4. A set B C L, is called p-bounded if p- diameter is finite. p- diameter define as $, (B) =sup{p(f —g),f € B,g €
B} < .

5. A set B C L, is called strongly p-bounded if there exists 5 > 1 such that M, (B) =sup{p(8(f —g)),f € B.g €
B} < o0.

6. A set B C L, is called p-compact if every f, € B, there exists a subsequence {f,, } and f in B p(f,, — f) = 0.
7. Aset B C L, is called p — a.e, closed if every f, € B, whichp — a.e, converges to some f, then f in B.

8. A set B C L, is called p — a.e, -compact if every f, € B, there exists a subsequence {f,,} p — a.e -converges
to some f in B.

9. Let fin L, and B C L, , the p-distance between f and B is defined as
disty (f, B) = inf {p(f — g),g € B}.

Definition 2.5 ([9]). Let {a,}.-, and {b,} -, by two iterative scheme sequence converging to the same fixed point

s, and let lim,,__, o Z%Z::j)) = L, then

1. if L =0 then {a,},., converges faster than {b,} ~ to fixed point s.
2. if 1 < L < oo then {a,},—, and {b,}, -, have the same rate of

Definition 2.6 ([13]). Let p € % then p has Agz-condition if sup,~, p (2fn, Dr) — 0 as k — oo and Dy, — &,
and sup, > p (fu, Di) — 0 }

p is regular convex function modular if p (f) = 0 then f = 0, a — e the class of all nonzero regular convex function in
modular €2 is denoted by R
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Note that, L, = E, if p is satisfied A-condition and convex.
Note that, modular converge and F-norm converge are equivalent if and only if p is satisfied As-condition

Definition 2.7 ([1I1]). Let p be a nonzero regular convex function modular defined on Q let r > 0, € > 0 define
D(r.e)={(f.9): f.g€ Lp, pf<r, pf —g=er}

Let & (r,e) = inf {1 - %p(%) : (f,9) € D(r, 6)} if D(r,e) # @ and & (r,e) = 1,If D (r,e) = &, said to be p satisfy
(UC1) if for every r> 0, € > 0 & (r,€) > 0 then D (r,e) # @.

Definition 2.8 ([13]). E C L, ,let T : E — 2Fsaid to be satisfy condition (I) if there exists no decreasing function
@ :[0,00) — [0,00) with @ (0) = 0, @&(r) > 0 for all r € [0,00] such that p(f —Tf) > @(dist, (f, Fp (t))) for all
fekE.

Definition 2.9 ([14, [7]). A set E C L, is called p- proximinal if for each f € L, there exists an element g in E
such that

o (f = g) = dist, (£, E) = inf{ p(f — ) : h in E}
P,(E):= the family of nonempty p-proximinal, p-bounded subsets of E

C) (E) :=the family of nonempty p-closed, p-bounded subsets of E

H,(.,.):= p- Hausdorff distance on Cp(E), where

H, (A, B) = max { supje 4 dist, (f,B), supyep dist, (g,4)} A,B € Cp(Ly)
and dist, (f,B)=inf{ p(f—"h):hin B}

Lemma 2.10 ([11]). Let p € R satisfy (UUC1) and let {¢,,} in (0,1) be bounded away from 0 and 1, if there exists
m > 0 such that

lim sup,,_,oop (fn) <m, limsup, ., p(gn) <m

And limy, o0 p (tn fro + (1 — t5) gn) = m, then lim,,_op (fr — gn) =0

Lemma 2.11 ([14]). Let pe R and satisfy A, B € P,(L,) for each fin A there exists g in B such that p(f — g) <
H,(A,B).

Definition 2.12 ([14]). Let 7' : E — 2 is multivalued mapping said to be p- quasi nonexpansive mapping if for
s € F,(T) is the set of fixed point of T in modular spaces

Hy (Tf,s) <p(f—s)
said to be p-contraction mapping if there exists constant 0 < k < 1
Hy(Tf =Tg) <kp(f —9)

for all f,g in E.

Definition 2.13 ([18]). Let T : E — 2% be a multivalued mapping, a sequence {f,} in E is said to be Fajer
monotone if p(fr41 —3) < p(fn — s) for all s fixed point.

3 Convergence Results

Begin this section with the following definition and useful Lemma.

Definition 3.1. Let C L, , let T : E — 2F is multivalued mapping said to be said to be (), p)- quasi firmly
nonexpansive mapping if for A in (0,1) and s € F,,(T) is the set of fixed point of 7' in modular spaces

H,(Tf,s) <pl1=A)(f—s)+A(u—s)] whereue Tf
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Lemma 3.2. Every(\, p)- quasi firmly nonexpansive mapping is p- quasi nonexpansive mapping
Proof . H, (Tf,s) <p[1—-X)(f—s)+A(u—s)],ueTf
By convexity of p, Lemma and Definitions we get
Hy (Tf,5) <(L=Xp(f—s)+Ap(u—1s)
<(L=X)p(f — ) + M, (T, 5)

Hence H, (T'f,s) < p(f —s) O

Theorem 3.3. Let p € R satisfy (UUC1) and As-condition , let E be nonempty p-bounded, p-closed and convex
ECL,and T : E — 2% be (), p)- quasi firmly nonexpansive multivalued mapping, let {f,} in E define by
then {f,} is Fajer monotone

Proof . s € F,(T), by convexity of p, Definitions Lemmas implies that

p(frt1 —s) = p(my —s) < Hp(P;T (Jn) s (5) < p(Jn — ) (3.1)
And p(Jn—3) < p((1 —ap) gn + apwy,) —s)
(1= an) plg, = 5) + anp(wn — s))
(1= an) p(g,, = 8) + anHy(Py (gn) . (5))

ININ N

p
Similarity, p(gn—s)=p
Similarity, p(h, —s) =p
B
p

(fn—5) (3.4)
By and Definition {fn} is Fajer monotone OJ

Theorem 3.4. Let p € R satisfy (UUC1) and As-condition , let E be nonempty p-bounded, p-closed and convex
E CL,and T : E — 2F be (), p)- quasi firmly nonexpansive multivalued mapping, let {f,} in E define by
then lim,, . p(fn — ) exists for all s is fixed point.

Proof . By and 80, p (fnt1 —s) < p(fn — s) this prove is complet. O

Theorem 3.5. Let p € R satisfy (UUC1) and As-condition , let E be nonempty p-bounded, p-closed and convex
ECLy,and T: E — 2¥ be (), p)- quasi firmly nonexpansive multivalued mapping, let {f,} in E define bythen

lim, o dist,p (fn, Pg(fn)) =0
Proof . By Theorem [3.4| lim,,_,~ p (fn, — s) exists

Let lim p(fn—s)=%k, wherek>0 (3.5)

n——>0o0

By B-2] [3-3] and [3-4] the following hold

phn—38)<p(fn—38) = limp_oop(hy,—3) <k (3.6)
im p(gn —s) <k (3.7)
nli_)m()op(Jn —s)<k (3.8)
plon = s) < Hy(B) (hy), P} () < plhy — 5) < p(fn — 5)
i p(on—s) < L p(fu—s) <k (3.9)
p(un —s) < Hy (B (fa) Py (5)) < p(fu—s),

then lim p(u, —s) <k (3.10)

n—o0o
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p(wn - 5) < Hp(P;? (gn) s PpT (5)) < p(gn - 5) < p(fn - 5)

i —s) <
then nlﬁ}noo plw, —s) <k

p(my, — ) < Hy(Py (Jn), Py (5)) < p(Jn = 5) < p(fu — 5)

p

i —5) <
then nlﬁ}noo p(my, —s) <k

Let lim o, =«

S0,

1830
then,
hence,
By and

then, k& < p(gn —

By B.7 and 3.15]

Since,

S0,

By [B.6] and then

By [.19}

n—o0

(3.11)

(3.12)

p(far1 —s) = p(mp —s) < H, (Pg (Jn), P, ( ) < p(Jn —5) < plapw, + (1 — an) gn — )
).

< Olnp(wn - 8) + (1 - an) ( —-$

lim_int p(fusr —s) € lim_inflanp(un - )+ (- an) g, )

n—>oo

k< lim infonp(w, — s) (1 —a)k=ak<a lim infp(w, — s)
n—oQ n—=o0

k< lim infp(w, — s)
n—>oo

lim p(w, —s)=k

n—>o0

plwn — 5) < Hy(P) (gn), By () < plgn — 5)

lim p(g,—3)=k

n—>oo
p(gn =) = p(vn —s),50, lim p(v, —s) =k
T T . .
plvn — ) < Hy(B, (hn), B, (s)) < plhy — 5) = nhl)noop(vn —5) < n@mp(hn - 5)

E< lim p(h,—s)

n—>oo

lim p(h, —s)=k

n—»oo

lim p(hn—s)zk:>nli_n>100p(ﬁnun+(1—6n)fn—s):k

n—=o0

im _p(Bn(u, —s) + (1= 6n)(f, —s) =k

n—o0

By and Lemma

lim p(fn —un) =0.

n—:oQo

(3.13)

(3.14)

(3.15)

(3.16)

(3.17)

(3.18)

(3.19)

(3.20)

Then u,, € Pg(fn). Since dist,p (fn,PpT(fn)) < limy,—oo p (frn — Up), lim, o dist,p (fn,PpT(fn)) = 0. This

completes the proof. [

Theorem 3.6. Let p € R satisfy (UUC1) and As-condition , let E be nonempty p-bounded, p-closed, p-compact and
convex E C Lyand T : B — 2 be (), p)- quasi firmly nonexpansive multivalued mapping, and 7T satisfied condition
(1), let {fn} in E define by then f,, converge to fixed point s of T.

Proof . By Theorem [3.4]lim,,—,o p (f — ) exists for all s is fixed point, if lim,, o p (fn — 5) = 0, nothing to prove,
iflim, oo p(fn—8)=k, k>0
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Since p (fnt1—5) < p(fn—5),

dist,, (fuz1, Fp(T)) < dist,, (f, Fy(T)) .

So lim,, o dist, (fr, Fp(T)) exists, by applying condition (I) and Theorem [3.5

i ity (.7 (T) < T distyp (£, PE(F,)) =0
Since @ (0) = 0, we have
lim_dist, (fa, Fp(T)) = 0.
By TheoremlimnﬁmO p (fn — 8) exists, then lim,,_,o, p (f,, — Fp(T)) exists and s € F,(T). Suppose that f,,, is
a subsequence of f,, and uy, is a sequence in F,(T'). Then p(fp, —ur) < ﬁ, because liminf,,__, ., dist, (f,, Fp(T)) = 0.
So

1
p(f7l+1 - uk) S p(fn - Uk) S 27
Thus,
1 1 1
p (U = ur) < p(Wrs = farr) + p(far1r = un) < g + o5 < g

This implies that
p (k41 —ug) — 0

as k — oo. Hence, uy is a p-Cauchy in F, (T'). Since Ay condition implies that p-cauchy<=> p-converge. So, wuy is
p-converges to Fy, (T), then p (ur, —s) — 0. Now, we havw

p(frx = 8) < p(far —ur) +p(ug = 5).

Hence, f,, converges to fixed point s in F,(T). O

4 Faster Convergence Results

In this section, we will prove that the iterative scheme in equation is faster than iterative schemes in and
[[-3] in contraction mapping, and prove the iterative scheme in [I.2]is faster than iterative scheme in [[.3] through the
following theorem.

Theorem 4.1. Let p € R satisfy (UUCL1), let E be nonempty p-bounded, p-closed and convex £ C L, and T : E —
2 be contraction multivalued mapping, let a,, and 3, in (0,1), consider iterative scheme, defined by and
respectively then

1. the iterative scheme in [I.1] converges to fixed point s faster than [T.2] and [I.3]
2. the iterative scheme in [I.2) converges to fixed point s faster than

Proof . Firstly the iterative scheme in [L.1
By convexity of p, Lemma [2.11] and Definition
p(far1—58) = p(mn —s) < Hy(P) (Jn), Py (s)) < Kp(Jn —5)
< k(1 —an) plg,, — 8) + anHy(P) (9n), P (s))
= k((1 = an) + kan)p(gn — 5))
< k((1 = o) + kan)Hy(PF (hy,), P (s)))
k(k (1= o) + k2an)p((1 = Bn) fr + Brtin — 5))
k(k (1= an) + k) (1= Bn) p(f,, = 8) + BuHp(P) (f), Py (5)))
k(k (1= an) (1= Bn) + K2an (1= B) + k2 (1 — o) Bn + K2 anBn)p(fu — 5))

assume o, = 3, =

VAN VAN VAN

p(fn—8) < Kk (1= 7)2 4+ 262y (1 — ) + k392" p(fo — 9)) (4.1)
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By the same way, the iterative scheme in[I.2] and assume A, =~

p(forr =) <K' (1 =) + k)" p(fo — s) (4.2)
By the same way, the iterative scheme in[1.3| and assume «,, = 3, =y
p(fasr —5) <K' [(1=7%) + k2% p(fo — 9) (4.3)

1. By and lim,, oo ‘;)((];?;Li‘?)ii:l = 0 then converges to fixed point s faster than

and by and lim,, oo 28}‘:2 ZZ = 0 then converges to fixed point s faster than
2. By }.2land lim, o0 25;”:3 22 = 0 then [1.2| converges to fixed point s faster than

O
The results of the above theorem will be confirmed by the following example

Example 4.2. The set of real number R by the space p (f) = |f]|, p is satisfy (UUC1) and As-condition, E = [0, 2]
define T : E — E a mapping, @ : [0,00) — [0,00), & (r) = £ and

8
_ 1 iffE[O,l] -
Tf_{ﬁrg if fell,2’ Fy(T) ={1}.

h.'lI‘o prove p(f —Tf) > @(dist,(f, F, (T)) for all f in B. If f € [0,1], then p (f —Tf) = p(f —1) = |f — 1| = f—1,
o & (disty (. Fy (7)) = 2(disty (F, (1) = ol (f ~ 1)) = L5
If f € [1,2], then p(f — T'f) =p<f— %) = 3543 while
B(disty(f, Fy (1)) = 2(disty (7, {11) = olp (f ~ 1) = =1

Now, prove T'is (X, p)-quasi firmly nonexpansive mapping. If f € [0,1], then p (Tf —s) =p(1 —s) =p ((1 —s)) =

p(3(1—5)+ 1 (1—s)), T is (X p)-quasi nonexpansive mapping when A = 1.

It f € 1,2, then p(Tf —s) = p (L2 = =2) = [4(f =) < B =) < p3 (T =)+ LU -9), T s
(X, p)-quasi nonexpansive mapping when A = 1.

We will comparison the numerical results of first, second and third equations, as shown in the tables [T} 2]

Table 1: shown fy in andwhere an = Bn = An = 0.5, with f1 =2
step  fn in|L.1] frn in|1.2] frn in|L.3|
2 2 2

1

2 1.024414063  1.15625 1.203125

3 1.000596046  1.024414063  1.041259765
4 1.000014552  1.003814697  1.00838089
5 1.000000355 1.000596046  1.001702368
6 1.000000008  1.000093137  1.000345793
7 1 1.000014552 1.000070239
8 1 1.000002274  1.000014267
9 1 1.000000355 1.000002897
10 1 1.000000055 1.000000588
11 1 1.000000008  1.000000119
12 1 1.000000001 1.000000024
13 1 1 1.000000004
14 1 1 1

5 Conclusion

In this paper, the concept of (A, p)-quasi firmly multivalued nonexpansive mappings were introduced in modular
function spaces and some results to approximate the fixed points of these mappings on a faster iterative algorithm
were proved. Through Example it was noted that Tables|l|and [2| show that {f,} p-converges to 1, the fixed point
of T on 6th iteration and 7th iteration. {f,} p-converges faster to 1 if ay,, 3, and A, near the fixed point. As an
application, it is possible to adopt Theorem and algorithm 15 which was considered in [I8] as a special case of
algorithm 1.
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Table 2: shown fy, in[L.1} [I.2| and [1.3| where oy, = Bn, = Ap, = 0.9, with f1 = 2

step  fn in

1 2 2 2

2 1.006601563  1.08125 1.098125

3 1.00004358 1.0006601563  1.009628515
4 1.000000288  1.000536377 1.000944798
5 1.000000002  1.000043580 1.000092708
6 1 1.000003541 1.000009097
e 1 1.0000002880  1.000000892
8 1 1.0000000023  1.000000087
9 1 1.000000002 1.000000008
10 1 1 1.0000000001
11 1 1 1

References

[1]

2]

[17]

[18]

S.S. Abed and M.F. Abdul Jabber, Approzimating fixed points in modular spaces , Karbala Int. J. Modern Sci. 6
(2020), 121-128.

S.S. Abed and K.E. Abdul Sada, Fized point and best approximation theorems in modular spaces, Int. J. Pure
Appl. Math. 120 (2018), 541-546.

S.S. Abed and M.F. Abdul Jabbar, Some results on normalized duality mappings and approximating fized points
in convex real modular spaces, Baghdad J. Sci. 18 (1 2021), 1218-1225.

M.F. Abduljabbar and S.S. Abed, The convergence of iteration scheme to fized points in modular spaces, Iraqi
J. Sci. 60(2019), 2196-2201.

R.P. Agarwal, D.O. Regan and D.R. Sahu, Fized point theory for Lipschitzian - type mappings with applications,
Springer, USA, 2009.

R.P. Agarwal, D.O. Regan and D.R. Sahu, Iterative construction of fized point nearly asymptotically nonexpansive
mapping, J. Nonlinear Convex Anal. 8 (2007), 61-79.

S.S. Al-Bundi, Iterated function system in @-metric spaces, BSPM J. 2022 (2022), 1-10.

V. Berinde, [lterative approzimation of fixed points, Editor Ephemerides, Springer Link, Lecture Notes in Mathe-
matics (LNM, volume 1912), 2002.

V. Karakaya, Y. Atalan, K. Dogan and N.E.H. Bouzara, Convergence analysis for a new faster iteration method,
Istanbul Commerce Univ. J. Sci. 15 (2016), 35-53.

M. A. Khamsi, W. M. Kozlowski and S. Reich, Fized point theory in modular function spaces, Nonlinear Anal.:
Theory Meth. Appl. 14 (1990), 935-953.

A. Panwar, Approzimating fized point of (A, p)- quasi firmly nonexpansive mappings, J. Phys. 1849 (2021), 12-20.

M.A. Khamsi and W.M. Kozlowski, Fized point theory in modular function spaces, Springer Cham, Heidelberg
New York Dordrecht London, 2014.

S.H. Khan, Approzimating fized point of (A, p)- firmly nonexpansive mappings in modular function spaces, arXiv
e-prints (2018): arXiv-1802. 1802-00681.

R. Morwal and A. Panwar, Common fized point results for three multivalued p-nonexpansive mapping by using
three steps iterative scheme, Commun. Math. Appl. 11 (2020), 199-214.

J. Musielak and W. Orlicz, On modular spaces, Stud. Math. 18 (1959), no. 1, 49-65.

H. Nakano, Modular Semi-ordered Spaces, Tokyo Mathematical Book Series, Maruzen Co. Ltd, Tokyo, Japan,
1950.

G.A. Okeke and S.H. Khan, Approximation of fixed point of multivalued p —quasi-contractive mappings in modular
function spaces, Arab J. Math. 26 (2020), 75-93.

G.A. Okeke, S.A. Bishop and S.H. Khan, Iterative approximation of fized point of multivalued p- quasi nonexpan-
sive mapping in modular function spaces with application, J. Funct. Spaces 2018 (2018), 9 pages.



	Introduction
	Preliminearies
	 Convergence Results
	Faster Convergence Results
	 Conclusion

