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Abstract Let F be a uniformly smooth and uniformly convex real Banach space and C be a
nonempty, closed and convex subset of E. In this paper, it is shown that {z,} obtained from
Batsari’s[21] CQ algorithm with relatively nonexpansive maps converges strongly to a point Z which
is also a common fixed point of some finite relatively nonexpansive mappings and solves a system of
equilibrium problems in E. The result obtained improves some existing results in the literature.
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1 Introduction

Let E be a real Banach space and E* be its dual Space. Let C' be a nonempty, closed and convex subset
of E. Let {fi} for k € I' be a family of bifunctions from C' x C to R, where R is the set of real numbers
and [ is an arbitrary index set. The equilibrium problems are to find Z € C such that,

fe(@,y) >0, Vye Cand ke I. (1)

If I is a singletone then, problem (1) becomes the following equilibrium problem of finding & € C' such
that,
f(&,y) >0, Vy € C. (2)

The solution set of (1) and (2) are denoted by EP(f;) and EP(f) respectively.
Note: For solving the equilibrium problems (1) we assume that, Vk € I" the bi-function fj satisfies the
following conditions:

(A1) fr(z,z)=0, VzeC.
(A2) fi is monotone, i.e fr(z,y) + fr(y,z) <0, for any =,y € C.
(A3) For each z,y,z € C,
hmsup fk(tz + (1 - t).’[?, y) < fk($7y)~

t—0

(A4) fi(x,-) is convex and lower semicontinous for each x € C.

Let X, Y be sets such that X C Y, consider amap S: X =Y, aset F(S)={z¢€ X : Sz =2z} is called
the fixed point set of S.
A mapping S : C — F is called nonexpansive if

15z =Syl < llz —yll, Vz,yeC.

Let E be a real Banach space and E* be its dual, for all x € F and z* € E* we denote the value of 2* at
x by (z,x*). So, the duality mapping J on E is defined by

J(x) = {z" € B* : (z,2") = ||z]* = 2"}, Vae P

A Banach space F is said to be strictly convex if w < 1Vz,y € E with ||z|| = |jy]| =1 and = # y.

A Banach space F is said to be uniformly convex if for each € € (0,2] there exists § > 0 such that
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7Hr—5y\| <1-6,Vz,y € E with ||z|| =||y[| =1 and ||z — y|| > «.
A Banach space F is said to be smooth if the limit

ety ]
t—0 t
exists Vz,y € S(F) where S(E) = {z € E: ||z|| = 1}. Also, the space E is said to be uniformly smooth if
the above limit exists uniformly for z,y € S(E).
The following definition can be found in [11]. Let E be a smooth, strictly convex and reflexive Banach
space, let C' be a nonempty, closed and convex subset of E, define a function ¢ : £ x E — R by

o(z,y) = HxHQ —2(z, Jy) + Hy”Q’ Vr,y e E.
It is obvious from the definition of ¢(z,y) that,
(lzll = lly)? < p(z,y) < (el + yl)?, ¥,y € C. 3)

Let E be a smooth, strictly convex and reflexive Banach space, C be a nonempty, closed and convex
subset of E, S : C — C be a mapping and F'(S) be the set of fixed points of S. A point p € C' is said
to be an asymptotic fixed point of S[15] if there exists a sequence {x,} C C such that z, — p and
| — Sz — 0. The set of all asymptotic fixed points of S is denoted by F(S).

A mapping S : C' — C is said to be relatively nonexpansive[15] if

1. F(S) #0.
2. F(S) = F(S).
3. o(p,Sy) < 9(p,y), YyeC,peF(S).

From Alber[17], the generalized projection 1o from E onto C is defined by
IIo(z) = argmin ¢(y,x), Vo € E.
yel

A Banach space F is said to have a Kadec-Klee property[15] if for every sequence {z,} in E, z, —
z and ||z, || = ||z|| = ||zn — ]| = 0 as n — oo.

Remark : The following basic property is true: We can find in Cioranescu [7] that, if F is uniformly
smooth Banach space, then J is uniformly continuous on each bounded subset of E.

The problem (1) is very general in the sense that, it includes as special cases: optimization problems,
variational inequalities, mini-max problems, Nash equilibrium problem in noncooperative games and
others; see for example [4,11]. Various methods have been proposed to solve problem (1).

In 1953 Mann[18] introduced a well known classical iterative process to approximate a fixed point of a
nonexpansive mapping. The iterative process is defined as

Tpg1 = QnTp + (1 —apn)T(zn) n >0, (4)
where initial element ¢ is taken in C' arbitrarily and the sequence {ay, }52, in [0,1] satisfies

1. lim, s @y, = 0.
2. > oy = o0
But, Mann’s iterative process has only weak convergence, even in a Hilbert space. Therefore, many
authors try to modify Mann’s iterative process in order to have strong convergence, the so called hybrid
projection iterative method is one of such modifications.
The hybrid projection iterative algorithm(HPIA) was introduced initially by Haugazeau[19] in 1968.
For over 40 years, HPIA has received rapid developments.
In 2006, Nakajo et al.[19] proposed the following modification of Mann’s iterative scheme for a
nonexpansive mapping 7' in a real Hilbert space H:

xg € C' chosen arbitrarily,

Yn = QpTp + (1 - an)T‘rnv

Cn={2€C:lyn — 2| < |lzn — 2Il}, (5)
Qn={2€C:{(xy—2z0—x,) >0},

Tni1 = Po,nq, (o),
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where C is a closed, convex subset of H, Pc, g, denotes the metric projection from H onto a nonempty,
closed and convex subset C,, N @, of H. They proved that, if the sequence {«,} is bounded above by
one then, the sequence {x,} generated by (5) converges strongly to Pp(r)(z0), where, F/(T) is the fixed
point set of T.

In 2009, Takahashi and Zembayashi[15] proposed the following modificaion of Mann’s iterative scheme
for relatively nonexpansive mapping S, in a real uniformly convex and uniformly smooth Banach space E:

g =1z € C,

Yn = J HanJz, + (1 — ay)JSxy,),

un € C such that f(unay) + $<y — Uy, JUup — Jyn> >0, Yyedl, 6
H, = {z € C: 6(z,un) < 0(5 )}, ©
W,={z¢€C:{(x, —2zJx— Jx,) >0},

Tny1 = Ug,nw,T,

where J is the duality mapping on F and f is a bifunction from C x C to R satisfying conditions (A1)-(A4).
They proved that, if liminf,_,.(1 —ay,) > 0 and {r,} C [a,00) for some a > 0 then, the sequence {z,}
generated by (6) converges strongly to IIp(s)nep(s), Where IIp(s)npp(f) is the generalized projection of
E onto F(S)N EP(f).

Duan and Zhao[8] studied a new hybrid methods for equilibrium problems and strictly pseudocontrac-
tions.

In 2010 P. Duan[9] proposed the following iterative scheme for some finite family of strictly pseudo-
contraction mappings and systems of equilibrium problems in a real Hilbert space H:

w, =T TIY! T T,

A = NI+ (1 Ay)As,

Yn = QpIp + (1 - an)Ai\Lnuna (7)
Crn={2€C:|lyn — 2| < [lzn — 2|I},

Qn=4{2€C:{x,— 221 —x,) >0},

Tpt+1 = Pcnm Q.T1,

where {a,} C [0,a], {M\} C [I,b] for some a,l € [0,1), b € [I,1) and {ry,} C (0,00) satisfying
liminf, o 7%, > 0 for all k € {1,2,..., M}. Then, she proved that, the sequence {xz,} generated by (7)
converges strongly to Pozy, where £2 = NI, F(S;) N (N¥_, EP(f;)). She also proved a strong convergence
using cyclic algorithm in the same journal article.

Recently in 2014, U.Y. Batsari[21] proposed the following iterative scheme for some finite family of
¢-nonexpansive mappings and systems of equilibrium problems in a real Banach space E:

Yn = 3 Hnjon + (1 — an) JAN Tn),

Up = Tf%nTrfﬂI:ﬁn~-T7f22,nT7ff,nyn,

Cn={2€C:9(z,un) < 0(z,2n)}, (8)
Qn={2€C:(xy,— 2z ja1 — jz,) >0},

Tn+1 = chm QnT1,

for every n € N, where j € J and J is the duality mapping on E, {a;, } C [0, a] such that lim inf,, o v, (1—
ay,) > 0 for some a € [0,1), {A\,} C [0,1), and {rg,n} C (0,00) satistying liminf,,_, 7%,> 0 for all k
€{1,2,3,--- , M} then, {z,} generated by (8) converges strongly to IIox;.

In this paper, motivated by [15] and [21], a strong convergence theorem for approximating common
fixed points for finite family of relatively nonexpansive maps and common solution of finite family of
equilibrium problems in a uniformly convex and uniformly smooth real Banach space F is studied; which
is an improvement to [15] that consider only one relatively nonexpansive map and one equilibrium problem.
Also, the importance of relatively nonexpansive maps especially the resolvent of maximal monotone

operators inspires the researcher to substitute ¢-nonexpansive maps with relatively nonexpansive maps as
used in [21].

Copyright © 2017 Isaac Scientific Publishing AAN



22 Advances in Analysis, Vol. 2, No. 1, January 2017

2 Preliminaries

We shall make use of the following results.

Lemma 2.1 [17]. Let C be a nonempty, closed and convex subset of a smooth, strictly convex and
reflexive Banach space E then,

é(z, oy) + d(Icy,y) < o(z,y), YreCand y€E.

Lemma 2.2 [11]. Let E be a smooth and uniformly convex Banach space, let {z,,} and {y,} be sequences
in E such that either {x,} or {y,} is bounded, if lim, o, ¢(2yn,y,) = 0 then, lim, , ||z, — yn|| = 0.

Lemma 2.3 [6]. Let E be a uniformly convex Banach space and r > 0 then, there exists a strictly
increasing, continuous and convex function g : [0,2r] — R such that, g(0) = 0 and

[tz + (1 = )yl|* < tllz]]* + (1 = t)[lyl]* = t(1 = t)g([lx — y]),
for all x,y € B, and t € [0,1], where B, ={z € E: ||z|| <r}.

Lemma 2.4 [15]. Let C be a nonempty, closed and convex subset of a uniformly smooth, strictly convex
and reflexive Banach space E. Let f be a bifunction from C x C to R satisfying (A1)-(A4). For r > 0
define a function T;. : E — C by

1
T.(x) = {zGC:f(z,y)—l—;(y—z,Jz—Jx) >0, YyeCl,

for all x € E then, the following holds

1. T, is single valued.
2. T, is firmly nonexpansive type, i.e for all x,y € E

(Trx — Ty, JTrx — JTry) < (Trx — Ty, Jx — Jy) .

3. F(T,) = EP(f).

4. EP(f) is closed and convex.

5. T, is relatively nonexpansive.
Now, in view of the above lemma define the maps ngjn E—=C forke{l, 2, ---M} by Tﬂ;ﬁn (x) =
{z € C: fulzy) + Tk1n<y —z,Jz—Jzxy >0, Yy € C} Ve € E, n € N and {rr,} C (0,00). Let

Ok =T T T TS then,

1. Ifthe ML, EP(fy) wehave ©kh=h, Vke {1, 2, ---M}.
2. OM is relatively nonexpansive hence, ¢(h,OMz) < ¢(h,x), Yh € F(OM) and x € C.

Lemma 2.5 [15]. Let C be a nonempty, closed and convex subset of a smooth, strictly convex and
reflexive Banach space E, for x € E and q € F(T,) we have

¢(q, Trx) + o(Tr, ) < P(q, ).

Lemma 2.6 [17]. Let C be a nonempty, closed and convex subset of a smooth, strictly convex and
reflexive Banach space E, let x € E and z € C then,

z=Hex <= (y—z,Jo—Jz) <0, Vy € C.

Also, for z,y € E
d(z,y) =0 < z=y

Lemma 2.7. Let E be a real Banach Space. Given a Natural number N, assume for each 1 <i < N,
S; is a well defined mapping from a subset of E to E. Let A,, = Zf\il agn)Si and A) = M\, I+ (1—)\,)A,,
where {ozz(-")}ﬁil is a sequence of positive real numbers such that Zf\;l O‘En) =1Vn € N, suppose {S;}¥,
has a common fixed point VN € N then, ﬂfvzl F(S;) = F(A,) = F(A)M), ¥\, €(0,1).
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Proof. To prove the lemma, it is enough to show that the result holds for N = 2. Now, let N = 2,

First Claim: (7_, F(S;) C F(A,).
Let x € ﬂle F(S;) then x = S;z for i = 1,2. So,
Apx = ( 51 + a Sg)

= Slx + a( )ng
(n) (n) .

=0 T+ ag
= (0" + ay")a
=z

Thus, N°_, F(S;) C F(A,)
Conversely, let @ € F(A,) then,
0=z — A,
= |lz = (a{"” S12 + af" Soa)|
=i +a ”>> — (0" S1z + afV Sy)|
= [[(a{z — a{" $12) — (a8 Soz — 0§ x)]|
(n)
2

> [llafz — a{" $13]| - lla§" Soz — a

this implies that,

0= ‘agn)Haz — Siz|| — ol
which means that,
0= agn)Hx - Siz|| — a2 )||ng —z|, ¥YneN,
from which we have
oz — S1z|| = ™|z — Syz||, ¥n € N.
That is x = S1z and x = Ssz. So, = € ﬂ?:l F(S;) and thus, F(A,)
Mz F(Si) = F(An).

Second Claim: F(A4,,) = F(A)).
Let x € F(A,) then,

Advg = Nz 4 (1= \p)Apz
=M+ 1=z

:x’

which means, F(A,) C F(A)M).
Conversely, let z € F(AM),
0= flo — Al
=z — Az + (1 = X)) An2)]|
=[[(1=An)z — (1 = An) Anz||
=(1-X\p)||z — Anz|.

Therefore, A,x = z and so, F(A)") C F(A,). Hence, F(A,) = F(A)").
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3 Main Result

Let E be a uniformly smooth and uniformly convex real Banach space. Let C be a nonempty, closed and
convex subset of E. Let f, for k € {1,2,3,..M}, be a bifunction from C x C to R which satisfies conditions
(A1)-(A4) and fr(z,y) < fry1(z,y) Va,y € C. Let V = {;S; : C — C| i = 1,2,---Nand «o; €
(0,1]} be a convex set of relatively nonexpansive maps and contain identity map I. Assume that,
2 =nN,F(S;) N (N, EP(fi)) # 0. Assume also that {n{™}N | is a finite sequence of positive numbers

such that Z’Nln(") =1 for all n € N and inf,>; 775 ") S 0 for all i, 1 <i < N. Let the mapping A ™ be
defined by

AN = AT+ (1— Zn“‘)s
Given z1€C, let {x,}, {u,} and {y,} be sequences which are generated by the following algorithm:

Yn = (anjzn + (1 - O‘n)jA)\n n)s

= TJAZJ,LTJNAIJ ll'n' T7f22nTr1nynv
Cn ={z€C: ¢(z,un) < ¢(2,75)},
Qn={2€C:(xy—z,jr1 — jr,) >0},

Tpy1 = lc,n @, %1,

for every n € N, where j € J and J is the duality mapping on E, {a,,} C [0, a] such that liminf,, . o, (1—
ap) > 0 for some a € [0,1), {\,} C [0,1), and {ry,n} C (0,00) satisfying liminf,,_, 74> 0 for all k
€{1,2,3,--- , M} then, {z,} converges strongly to IIox.

Proof. Let us denote OF = Tfk T,fk" e ~T7f2?nT7!cl{n for alln € Nand k € {1,2,3,--- M}, then u, =
oMy,

We start by showing that {z,} is well defined.

To prove this, it is enough to show C, N @, is nonempty, closed and convex subset of F Vn € N.
Clearly C,,, @,, are closed and @Q,, is convex. Also,

B(z,un) < G(2,20) <= |unll® = [2all® — 2(2, jun — jzn) <O0.

This implies that, C,, is convex. So, C,, N Q,, is closed and convex.
Next, we show that C,, N Q,, # 0.
We are to show 2 C C\, N Qp. As 2 =NN,F(S;) N (MM, EP(Fy)) # 0. Let p € £2 then,

é(p, un) = ¢(p, QMyn)
o(p, yn)
= ¢(p,j (anjrn + (1 — an)jAN @)
= lIpll* = 2(p, anjizn + (1 = @n)jAN @n) + lanjzn + (1 — an)jAx )|
< Ipl1? = 200 (p, jn) = 2(1 = @) (p, JAN Tn) + anll@n|® + (1 — ) [ AN 2|
=« (;5(;0, xn) + (1 - an)‘b@a A?\Vﬂxn)
< é(p, ).

Therefore, p € C),, and this implies that 2 C C, for all n € N. Next, we show by induction that,
NcC,NQ,.

From @1=C we have 2 C C; N Q7. Suppose that, 2 C Cx N Qf for some k € N then, there exists
Trt+1 € Qr N Cf such that,

IN

Tit1 = 1g,nc,T1-

But, from the definition of z;; we have

(Tha1 — 2,J21 — jopg1) 2 0, Vz € Q. N C.
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Since, 2 C Qi N Cy then, Vz € 2 we have
<’Ik+1 - Z7jm1 *j$k+1> Z 07
which implies that, z € Q41 from the definition of @,, in the algorithm given above. So, we have

2¢C Qk-i-l)

for 2 Cc C,,Vn € N we write
2 C Qk+1 N Cya,

which means that, 2 C @, N C,, for all n € N. Hence, {z,} is well defined.
From the definition of Q),,, we have x,, = Ilg, z;. Using lemma 2.1 we have

(b(mmxl) = QS(Hanlﬂxl)
< ¢(p,£81) - ¢(pa HQ'n,xl)
§¢(p,$1), VPEQCQTL

Thus, {¢(zn,21)} is bounded. Therefore, {z,} and {S;x,} are bounded for all 1 < ¢ < N. Since
Tnt1 =g, nc,z1 € @, NC, and x, = Ilg, x; from the definition of I1g, we have

¢($n7$1) < ¢($n+1,$1), Vn € N.

Thus, {¢(zn, 1)} is nondecreasing. Therefore, its limit exists. From z,, = IIg, 1 and lemma 2.1 we also
have

(b(xn—i-lvxn) = ¢(mn+17 Hanl)
< O(@ng1, 1) — 0(Ilg, w1, 21)
d(Tnt1,21) — O(zn, 1), YRneEN

This means that, lim,, o ¢(Zp41,2n) = 0. From x,, 41 = IIg, ¢, z1 € Cp, we have

A(Tpy1,Un) < A(Tpy1, Tn), vn € N.

Therefore,

lim @(zp41,un) = 0.

n—roo

Since limy, ;00 ¢(Tpnt1, Un) = limy, 00 (Tpt1, n) = 0, with E uniformly convex and smooth, from lemma
2.2 we have

nh_flgo Znt1 — znll = nll,n;o [Zn41 — unll = 0.
So, it follows that
lim |2, — u,| = 0.
n—oo
Since J is norm-to-norm uniformly continuous on bounded sets and lim,,_, ||z, — u,|| = 0, we have
lim |[jz, — ju,|| =0.
n— o0

Let r = sup,,en{||znl], [|[Sizn ||} for 1 < i < N. Since E is a uniformly smooth Banach space, we know that,
E* is a uniformly convex Banach space. Therefore, from lemma 2.3, there exists a continuous, strictly
increasing and convex function g, with g(0) = 0 such that,

low™ + (1 = a)y*|I* < afla™|* + (1 = )lly"[1* — (1 — a)g(l=™ = y7I)),
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for z*,y* € B¥ and « € [0, 1]. So, for p € 2 we have

d(p, un) = d(p, O} yn)

o(p, yn)

= &(p,J 1(anjxn +(1— an)jAj\V"xn)

= [Ipll* = 2(p, anjzn + (1 = an)jAN Tn) + [omjan + (1 — an)jAN 2|

< lpll* = 200 (p, jzn) — 2(1 — ) (P, JAN Tn) + tn || 2] + (1 — ) | AN 20|
—an (1 = an)g(|ljzn — GAN @)

= @ d(p, wn) + (1 — @) B(p, AN @n) — an (1 — an)g(||jzn — jAN T )

< O(p,wn) — an(l = an)g(lljzn — JAN T4 ).

Therefore, we have

IN

an(1 = an)g(|ljzn — ]A?Vnzn”) < ¢(p,zn) — O(p, un), Vn e N.
Since
0 S ¢(p> xn) - ¢(pa un)

= ”xn”2 = 2(p, jTn — jun) — Hun||2

< llall® = lunl®| + 2| (P, jzn — jun)]

< | llaall = lunll [l + lunll) + 2llpll 720 = junll

< len = unll([lznll + llunl) + 2lpll 720 — juall;
for {z,}, {u,} being bounded and lim, o ||jZn — jun| = limpy oo ||2n — un|| = 0, we have

Jim @(p, zn) = ¢(p, un) = 0.
From liminf,, . ap(1 — a,) > 0, we have

lim g(||jz, — jAN2.]) =0

n—oo
From the property of g, we have
lim |jz, — jAN .| =0.
As J~1 is uniformly norm-to-norm continuous on bounded sets, we have

: An
nh_}rr;@ |lzn — AN x| = 0.

Since {x,} is bounded then, there exists a subsequence {z,;} of {z,} such that x,; — & and together
with the fact of Ay* € V we have & € F(Ay') VN € N. But, F(Ay') =N, F(S;).

Next we show & € EP(fx) Vk € {1,2,...M}. Now, from u,, = ©My,, lemma 2.5 and ¢(p, y,) < ¢(p, Tn)
we have

P (Un, Yyn) = ¢(@ Yns> Yn)
< 60, yn) — (0,05 yn)
< é(p,zn) — 6(p, O} yn)
= ¢(p, vn) — ¢(p; un)-

So, we have
lim ¢(un,yn) = 0.
n—oo

Since FE is uniformly convex and smooth, we have from lemma 2.2 that

lim [y, — g = 0. (9)
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Using ||zn, — un|| = 0 and (9) we have ynr — & and uny, — 2. For J norm-to-norm uniformly continuous
on bounded sets and (9) we have

n—oo
From 74, € (0,00) Vk € {1, 2,--- M} with n, M € N we have

”jun _jynll —

lim 0. (10)
n—oo TM,’IL
From u,, = OMy,,, we have
1 . .
far(un,y) + (Y = un, Jun — jyn) 20, Vy € C,
T"M,n

from which we have

f]v](unjay)+ <y*unjajunj7jynj>207

TM,nj
and from (A2) we have

1

T M,nj

(Y = Unjs Jtng = JYni) = —Fr1(Unj, y)
> fr (Y ung)-
Letting j — oo, we have from (10) and (A4) that
fu(y,2) <0, VyeC.
Since, fr(z,y) < fr+1(z,y) Yo,y € E then
fe(y,2) <0, VyeCandke{l,?2 .M}

For0 <t <landye€ C,let ys = ty+ (1 —t)&. Since y € C and & € C we have y; € C and
fe(ye, @) <0 VE € {1,2,..M}. So, from (Al) and (A4) we have

0= fe(ye, ye)
<tfiulye,y) + (1 —8) fi(ye, &)
<tfi(ys,y), Vke{1,2,..M}.

Dividing by ¢ and letting t — 0, together with (A3) we have
fe(@,y) >0, YyeC and Yk € {1,2,...M}.

Therefore, € EP(f;) Vk € {1,2,...M}, which implies that # € N}, EP(fy). Hence, & € £2.
Let h = IIpx; from x,,11 = l¢,ng,®1 and h € 2 C C,, N Q,, we have

¢(Tnt1,71) < (h, z1).
Since a norm is weakly lower semi-continuous, we have
¢(&,21) = [[2]* - 2(&, ) + [l ||

<liminf([|z,;]|* = 2(2ng, j1) + |21]1%)
j—o0

— lim inf ¢(2n;, 71)
J]—00

< limsup ¢(xn;, x1)

j—o0

< ¢(h,$1)

Copyright © 2017 Isaac Scientific Publishing AAN



28 Advances in Analysis, Vol. 2, No. 1, January 2017

From the definition of T, we have & = h. Hence, lim;_, o0 ¢(zn;, 1) = ¢(h, x1) therefore,
0= hm d)(l'nj,xl) - ¢(hax1)
j—o0o
= lim (||lzn;l|* = [|Al* = 2(zn; — b, J21))
j—o0o
= lim (|2 * — [|BIf).
Jj—o0

Since E has the Kadec-Klee property, we have that x,,; = h = IIgx1, hence {z,} converges strongly to
Hox. |

4 Conclusion

Nonlinear operators are of vital importance in the study/discussion of fixed point theory. It is clear that,
the result obtained in this research improves the work in [15] by using a linear combination of relatively
nonexpansive mappings compared to the single relatively nonexpansive map used in [15]. Also, establishing
a result with different classes of nonlinear operators rather than only one class is an achievement; as the
application of the result can now have wider coverage. Although, the research conducted adopt almost
all the procedures and technique used in [21] with some little adjustments where necessary but, the
mappings used in [21] were substituted with relatively nonexpansive mappings due to their application
importance especially in resolvent of a maximal monotone operators as can be seen in [22] and therein.
Future research can be conducted by using a linear combination of both the relatively nonexpansive and
¢-nonexpansive mappings in a single algorithm or just using mappings of more application importance.
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