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Abstract

Recently, Boikanyo [O. A. Boikanyo, Appl. Math. Comput., 265 (2015), 844-853] constructed an
algorithm for demicontractive operators and obtained the strong convergence theorem for the split common
fixed point problem. In this paper, we mainly consider the viscosity iteration algorithm of the algorithm
Boikanyo to approximate the split common fixed point problem, and we get the generated sequence strongly
converges to a solution of this problem. The main results in this paper extend and improve some results of
Boikanyo [O. A. Boikanyo, Appl. Math. Comput., 265 (2015), 844-853] and Cui and Wang [H. H. Cui, F.
H. Wang, Fixed Point Theory Appl., 2014 (2014), 8 pages|. The research highlights of this paper are novel
algorithms and strong convergence results. (©2016 All rights reserved.
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1. Introduction

In 1994, Censor and Elfving [6] proposed the split feasibility problem (SFP), which is to find a point
x € C, such that Ax € Q,

where C' is a nonempty closed convex subset of a Hilbert space Hi, ) is a nonempty closed convex subset
of a Hilbert space Hs, and A : Hy — Hs is a bounded linear operator.
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To solve this problem, Censor and Elfving [6] introduced the original algorithm in the finite-dimensional
space R™ in 1994,
Tp+l = A_poPA(C)Ax?’M (11)

where C' and ) are nonempty closed convex subsets of R", the bounded linear operator A of R™ isan xn
matrix and Py is the orthogonal projection onto the sets onto Q.

But this algorithm involves the computation of the inverse A~! (assuming the existence of the
inverse of A) and thus it does not become popular.

In order to overcome the disadvantage of this algorithm, Byrne [2 3] introduced the following algorithm:

Tnt1 = Po(an —vA'(I = Po)Azy), n >0,

where 0 < v < 2/p with p being the spectral radius of the operator A*A and Pc, Pg denote the orthogonal
projection onto the sets C, @), respectively.

However, the step size of the C'Q) algorithm is fixed and related to spectral radius of the operator A*A,
and the orthogonal projection onto the sets C' and @) is not easily calculated usually.

Based on the applications of the SFP in intensity-modulated radiation therapy, signal processing, and
image reconstruction, the SFP has received more and more attention and how to approximate the solutions
of the SFP are studied extensively by so many scholars, see [4], 5] [7, 10, [12], T6HIS, 20, 2], 24-27].

In 2009, Censor and Segal [8] proposed the split common fixed point problem (SCFP), which is to find
a point

x € Fiz(U), such that Ax € Fix(T), (1.2)

where U : Hy — Hy and T : Hy — Ho, and Fiz(U) and Fiz(T) denote the fixed point sets of U and T'.
It is obvious to see the SCFP is a particular case of SFP and closely related to SFP.
For solving this problem, the original algorithm for directed operator was introduced by Censor and

Elfving [§] in the following,
Tni1 = U(en — pA™(I = T)Azy), n 20,

where the step size p satisfies 0 < p < W, and they proved that the sequence {z, } weakly converges to a
solution of the SCFP ([1.2) if the SCFP consists. But the disadvantage of this algorithm is the choice of the
step size p, which depends on the norm of operator A. Then, some authors do some improvement studies.
But the improvement mainly focuses on the extension of the operator, such as

In 2010, Moudafi [I5] extended to demicontractive mappings.

In 2011, he [I4] also extended to quasi-nonexpansive operators.

In 2011, Wang and Xu [20] extended to finitely many directed operators.

The detailed relation of the directed operator, quasi-nonexpansive operator and demicontractive operator
can see Section [3] Also there are some other researchers studied the fixed point theory and its applications
[28].

Until 2014, Cui and Wang [9] proposed the following algorithm, and they proved the sequence {z,}
converges weakly to a solution of the SCFP (1.2,

Tnt1 = Ux(xn — pnA*(I —T)Azy), n >0, (1.3)

where the step size p, is chosen in the following way,

2||A*(I-T)Azn,|? °

(DT Arall® g2 P Agey), (1.4)
Pn = |
0, otherwise.

The step size of this algorithm p,, does not depend on the the norm of operator A and searches automatic.
In 2015, Boikanyo [1] extended the main results of Cui and Wang [9] and constructed the following
Halpern’s type algorithm for demicontractive operators that converges strongly to a solution of the SCFP

@:2).

Tn+l = QpU + (1 - Oén)U)\(xn - pnA*(I - T)Axn)a n > 0, (1'5)
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and the step size p, is chosen as ((1.4)).
Motivated by Boikanyo [I] and Xu [23], in this paper, we construct the viscosity algorithms of (1.5]) for
demicontractive operators to approximate the solution of the SCFP (]1.2)),

Tnt1 = Anf(xn) + (1 — an)Ux(xy — pnA*(I — T)Ax,), n >0, (1.6)

and the step size p, is also chosen as (|1.4]).
And we prove the sequence {x,} generated by the (1.6]) strongly converges to a solution & of the SCFP
(1.2)), and the Z solves the following variational inequality:

(@—f(@),z—2) <0, Vzebl,

where S denotes the set of all solutions of the SCFP ([1.2)).

2. Preliminaries

Throughout this paper, we use x,, — x to indicate that {x, } converges weakly to x. Similarly, z,, — =
symbolizes the sequence {x,} converges strongly to x. N indicates the set of natural numbers.
Some concepts and lemmas will be useful in proving our main results as follows:
Let H be a Hilbert space endowed with the inner product (-,-) and norm || - ||. Then the following
inequality holds
lz+yl* < llz|* + 2(y,x +y), Vz,yeH. (2.1)

Definition 2.1. An operator T : H — H is said to be:

(i) nonexpansive if
[Te =Tyl <[l — 2|, VzeH,;

(ii) quasi-nonexpansive if
Tz —z|| < ||z —=z||, VYxeH, Vze Fix(T);

(iii) directed if
(z—=Tx,x —Tz) <0, Vzx,yeH, Vze Fiz(T); (2.2)
(iv) 7—demicontractive with 7 < 1 if
1Tz — 2||> < ||z — 2| + 7|z — Tz|?, Vz,y€ H, Vze Fiz(T).
It is easy to obtain is equivalent to
|z — Tz||* + ||z — Tz||®* — |z — 2> <0, Vax,yc H, Vzec Fiz(T).

Remark 2.2. The classes of k-demicontrative operators, directed operators, quasi-nonexpansive operators
and nonexpansive operators are closely related. By Definition [2.1] we easily obtain the following conclusion.

(i) The nonexpansive operator is quasi-nonexpansive operator.
(ii) The quasi-nonexpansive operator is 0—demicontrative operator.
(iii) The directed operator is —1—demicontrative operator.

Definition 2.3. Let T': H — H be an operator, then I — T is said to be demiclosed at zero, if for any {x,}
in H, the following implication holds

Ty =T T
=z ="Tz.
(I-T)x, =0
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Note that the nonexpansive mappings are demiclosed at zero [11].

Definition 2.4. Let C be a nonempty closed convex subset of a Hilbert space H, the metric (nearest point)
projection Po from H to C' is defined as follows.
Given x € H, Pox is the only point in C with the property

|z — Pox| = inf{[lz —y| - y € C}.

Lemma 2.5 ([19]). Let C be a nonempty closed convex subset of a Hilbert space H, Pc is a nonexpansive
mapping from H onto C and is characterized as follows.
Given x € H, there holds the inequality

(x — Pox,x — Pox) <0, VYyeC.
Lemma 2.6 ([22]). Assume {a,} is a sequence of nonnegative real numbers such that
any1 < (1 —yp)an +6p, n>0,
where {yn} is a sequence in (0,1) and {0,} is a sequence in R such that

(1) 2021 ym = o0;
(ii) limsup %L <0 or Y o2 |6n] < oo.

n—oo

Then lim a, = 0.
n—oo

Lemma 2.7 ([9]). Let A: Hy — Hy be a bounded linear operator and T : Hy — Hs a T—demicontractive
operator with T < 1. If A= Fix(T) #, then

(a) I —T)Az — 0+ A*(I —T)Ax — 0, Vx € H;.
(b) In addition, for = € A~ Fix(T)

1—7)? [l - T)Az|*

TV 2 < |l — 212 —
|z — pA*(I = T) Az — 2||* < ||lz — 2| 1 A1 - T)Az|2’

where € Hy, Az # T(Ax) and

_ L7 | =T)Ax|?
T2 A (I —T)Ax]?

p:

Lemma 2.8 (Maingé [13]). Let U : Hy — H; be a k—demicontractive operator with k < 1. Denote
Un:=1—=NI+ AU for A€ (0,1 —k). Then for any x € Hy and z € Fiz(U),

lUxx — 2:||2 <z — zH2 — A1 =k =Xz - U:c||2. (2.4)

3. Main results

Algorithm 3.1. Choose an initial guess zo € Hj, arbitrarily. Let f be a fixed contraction on Fiz(U) with
coefficient o, A € (0,1 — 7). Assume that the n-th iterate z, has been constructed. Then the (n + 1)-th
iterate via the following formula

Tng1 = Anf(xn) + (1 — an)Ux(zy — pnA*(I — T)Ax,), n >0, (3.1)

where A* is the adjoint of bounded linear operator A and the step size p,, is chosen in the following way.

2||A*(I-T)Axn|? *

U DWI-DAwal? gy 2 P(Ag),
. | (3.2)
0, otherwise.
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Theorem 3.2. Assume the SCFP (1.2) is consistent (S # 0). If o, € (0,1) satisfies 1i_>m an, = 0 and
n oo
>0 oy, = oo, then the sequence {x,} generated by explicit algorithm (3.1)) converges strongly to a point

n=0
z €8, and the & = Psf(Z), i.e., T satisfies the following variational inequality:

(#— f(2),z—2) <0, Vzeb. (3.3)
Proof. The proof is divided into three steps.
Step 1. We show that the sequence {x,} is bounded.
Denote yy, := xp, — ppA*(I — T)Ax,, take z € S, it follows from that
[2n1 =zl = [len(f(zn) = 2) + (1 — ) (Uxyn — 2|
< ol f(zn) = F(2)I + (1 = an) |Uxyn — 2l + anl[ f(2) — 2] (3.4)
< aap|lzn — 2] + (1 — an)[[Usyn — 2] + anl[ f(2) — 2]
o If p, # 0, from and , we can get
1Uxgn — 2% < lyn — 217 = AL = X = k) |y — Uyal®
= llan — pnA*(I = T)Awn — 2> = AL = A = k) yn — Uyal|?
o~ (L= I =T e, |
4 ||A*(I —T)Ax,|?
=M1 = A= K)llyn = Uyall*

Thus, we get
1Uxyn — 2| < [lan — 2] (3.5)

By applying (3.5)) to (3.4]), we obtain
[2nt1 — 2l < aapllzn — 2l + (1 = an)|lzn — 2] + anl| f(2) — 2|
<1 - (1~ a)alllzn — 2l + anllf(2) — 2| 56

1
< max{|lzn — 2, == If(z) = 2|}

By induction, we get
1
e — 2l < max{llao — 21|, ——[17(z) [} (37)
Thus, the sequence {z,} is bounded, so is {f(zy)}.
o If p, =0, then y,, = x,. From (2.4, we can get
[Uxzn — 2[| < llzn — 2] (3.8)
By applying the inequality (3.8)) to (3.4)), the process is similar to (3.6]), we can get (3.7)), i.e., the sequence
{z,} is bounded, so is {f(x,)}.
Step 2. We show that the following inequality holds.
For a solution Z of the variational inequality (3.3)),
|zn41 = 2 < (1= )z — &)1 + 200 (f (wn) = & Tnt1 — ). (3.9)
o If p, =0, from (2.1)) and (2.4)), we have
241 = &> < (1 = an)[|Unen = 2]° + 200 (f (20) = 2, Tnt1 — 2)
< (1= an)an — 22 = AL~ k= A)jan — Uz} (3.10)
+ 200 (f(zn) — T, Tpt1 — T).
So,
|Zn+1 — ipHQ < (1= ay)llzn - i"HQ + 200 (f(2n) — &, Tpt1 — ).
Thus, the inequality (3.9) is obtained.
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o If p, # 0, from (2.1)) and (2.3)), we have

2041 = &]* < (1= ) [Uxgn — &[> + 200 (f (2n) — & 241 — &)
(1= 17 I = D)z

4 ||A*(I —T)Ax,|?
Al —an)X =k = N)lyn — Uyn||2

+ 204n<f(xn) - i‘7$n+1 - i‘>

< (1= ap)[llen — 2|* — (3.11)

So,
01 = &1 < (1= an)llzn — 2(° + 200 (f (2n) = &, T0s1 — ).

Thus, the inequality (3.9) is obtained.

Step 3. We show that =, — 2.

This step of proof is divided into two cases. Denote s, := ||z, — Z[|%.
Case 1. Assume that there is a positive integer ng such that the sequence {s,} is decreasing for all n > ny,
then the sequence {s,} is convergent by the monotonic bounded principle. First, we show that

limsup(f(z) — &, 2, — ) <O0. (3.12)

n—o0

o If p, =0, from (3.10) and the boundedness of {x, } and {f(x,)}, we get

M1 =k =Nz — Uzp® < 85— Snp1 + an K,

where K is a nonnegative real constant such that K > sup, cy{2(f(zn) — 2, Tpn+1 — &) }.
Since the sequence {s,} is convergent, then

|z, — Uxy|| =0, as n — oo. (3.13)
From , the following holds clearly
(I —T)Az,|| — 0, as n — oo. (3.14)
Based on the boundedness of {z,}, there exists a subsequence {z,, } of {z,} and x,, — ¢ such that
hﬁsolipum) — T, oy — ) = khﬁrgo(f(fc) — T, T, — T)
= (f(&) =&, q—1).
From and the demiclosedness of I — U at zero, we have
q € Fiz(U). (3.15)
Since A is bounded linear operator, then A is of weak continuity. Thus
T, — q= Ax,, — Aq, as k — oo.
From and the demiclosedness of I — T at zero, then
Aq € Fix(T). (3.16)
So, g € S by and . Hence, it follows from that

limsup(f(2) — &, 2 — &) = (f(&) — &, — &) <O0.

n—oo
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o If p, # 0, from (3.11)) and the boundedness of {x,} and {f(x,)}, we get
1—7)% ||(I - T)Az,|*
A1 =k = N)|lyn — Uyyl? ( < $n—$n nL,
where L is a nonnegative real constant such that L > sup,,cn{2(f(zpn) — &, 2p41 — ) }.
So, we have
0 <AL=k = Allyn = Uynll* < sn = sn41 + anL,
e (1= |1~ 1) Az, |
1—7 I —-T)Ax
0< = < n - °on nL
ST AT DAz, ST T
It follows from {s,} is convergent that,
| — Uyn| — 0, as n — oo, (3.17)
(1 = T)Azy|?
— 0, as n — oo. (3.18)
[A*(I = T) Azy||
Moreover,
I(L = T)Azn||
(I = T)Azn|| = Al - =7
A
(L = T)Azn||
= [l A[l - [[(I = T) Azy||
[ANI(I = T) Ay ||
(L = T)Azn||
<||A|| - ||(I —T)Ax,,
< A 10 = D) A e g
[A*(I = T') Azy||
Hence,
(I —T)Az,| — 0, as n — oco. (3.19)
So,
[#n = ynll = pnl|A™(I = T') Azy||
1—7 ||(I =T)Az,|? N (3.20)
= n .
2 ||A*(I = T)Az,]| ’
For z,, — ¢, then y,, — ¢ from (3.20)).
From (3.17)) and the demiclosedness of I — U at zero, we have
q € Fiz(U). (3.21)
From (3.19)) and the demiclosedness of I — T at zero, we have
Aq € Fix(T). (3.22)

So, ¢ € S by (B21) and (3:22).

Hence, it follows from the variational inequality (3.3)) that

n—oo
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Second, we show that
|Znt1 — znl] =0 as n — oo. (3.23)
For x € Hy, we get Uxx —x = A(Ux — x) by Uy := (1 — X\)I + \U.
e If p,, =0, then
[Zn41 — Znll < anllf(zn) — znll + (1 — an) |z — Unzy|
< apllf(zn) — znll + AMzn — Uzy||.
By (3.13)) and the assumption nlLHgO ayn =0, (3.23)) is obtained.
e If p, # 0, then
[Zn41 — Tull < anllf(zn) — znll + (1 — an)l|zn — Unynll
< anl[f(@n) = 2nll + lzn = ynll + lyn — Usynll
= || f(@n) — znll + |2 = ynll + Alyn — Uynl.
Combining (3.17)) and (3.20)), implies that (3.23) holds.
Third, we show that x,, — Z. By combining (3.12]) and (3.23)), we get
limsup(f(z) — &, xpy1 — ) < 0. (3.24)

n—oo

By applying Lemma to the (3.9), and with the assumption of {a,,} and (3.24)), z,, — & can be easily

concluded.

Case 2. Assume that there is not a positive integer ng such that the sequence {s,} is decreasing for all

n > no, that is to say, there is a subsequence {sg,} of {si} such that sg, < si,41 for all i € N.

By applying Lemma we can define a nondecreasing sequence {my} C N such that m; — oo as

k — oo and
Sy, é Smyp+1-

First, we show that
limsup(f(z) — &, 2, — ) < 0.

n—o0

o If p,,, =0, from (3.10)), (3.25) and the boundedness of {z,} and {f(zy)}, we get

M1 —k— )\)mek - Uka||2 < Smy, — Smy+1 + oy K
< am, K,

where K is a nonnegative real constant such that K > sup,,, cn{2(f(zm,) — %, Tm,+1 — 2)}. So
|Zm, — Uxm, | — 0, as k — occ.
From , then the following holds clearly.
(I —T)Azp, || — 0, as k — oc.

(3.25)

(3.26)

(3.27)

Based on the boundedness of {z, }, there exists a subsequence {z,,, 1)} of {zm,} and z,,, ;) — ¢ such

that

limsup(f(2) — &, zm,, — &) = Im (f(2) — T, Ty, 1) — 2)
koo =00

= (f(&) —&,q—12).
So, we have g € S by using the similar proofs in Case 1. Hence, it follows from (3.3)) that

11msup<f(£) - i‘azﬂmk o ”%> = <f(i‘) —T,q— :%> <0.

n—o0
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o If p,,, # 0, from (3.11)) and the boundedness of {z,, } and {f(zm, )}, we get

(1-7)% It = T) Az, |*
4 JJA*(I = T)Az,|?
where L is a nonnegative real constant such that L > sup,cn{2(f(zm,) — &, Tm,+1 — )}

It follows from ([3.25]) that

0< A1 -k~ )‘)Hy?nk - UymkHQ < Smy — Smy+1 + Qi L

M1 =& = Nyme — Uym, > + < Smy = Smypt1 + Oy Ly

S Oéka,
and
(1-7) [|(I = T)Azpy,|*
< mg ~ °m m L
0= A (T = T) Ay, | = o~ Sttt T+
< am,L.
Thus,
Hymk - Uymk” — 07 as k — 0, (328)
I(I = T) Az, |I”
k .
[ (T = T Az, 0 ® 7
Moreover,
(I = T)Azy, ||
(I = T)Azy, || = ||A] - .
* 1Al
(I = T)Axy, ||
= [[All - |(I = T)Azyp, || .
AN = T) Az, |
|( = T)Azp, ||
< Al I( = T) Az, | 71 -
AR = T) Az, ||
_ HAH H(I_T)Axmk”Z .
[A*(I = T) Az, |
Hence,
(I —T)Azp,| — 0, as k — oo.
So that

mek — Ymy, H = pmkHA*(I - T)Axmk”
L7 (I = T) Az, | (329)
= — 0, as k — oo.
2 AT = 1) Awn, |

For x,,, — ¢, then y,,, — ¢ from (3.29).
So, we have g € S by using the similar proofs in Case 1. Hence, it follows from ({3.3|) that

lim sup(f (#) — &, m, — &) = (f(2) ~ &,q — &) <0

k—o00

Second, we show that
|Zmp+1 — Zm, |l = 0 as k — oo. (3.30)

For z € Hy, we get Uz —x = AN(Ux —x) by Uy :== (1 = \)I + \U.
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o If py, =0, then

mek+1 - xmk” < amk”f($mk) - xmk” + (1 - O‘mk)mek - kamk”

< amka(xmk) - xmk” + >\H$mk - UxmkH

By the assumption h_)m ay, = 0, the boundedness of {z,,} and {f(x,)}, and (3.27), the (3.30) is obtained.
n—oo
o If p,, # 0, then

mek-i-l - xmkH < O‘mka(xmk) - xmk” + (1 - amk)Hmmk - U)\ymkH
< amk”f(xmk) - xmk” + ”xmk - ymk” + Hymk - U)\ymkH
= am || f (@my) = oy | + @y, — Y |+ Allymy, = Uy, [|-

Combining (3.28) and (3.29)), implies that (3.30]) holds.

Third, we show that z, — & as n — co. From (3.26)) and (3.30), we get

limsup(f(z) — , zm4+1 — ) < 0. (3.31)

n—o0

Based on the inequality s,,, < sp,, 41 for all £ € N and (3.9), we get

Ay Smp+1 + (1 — @y ) (Smpt1 — Smy,) < 200, (f(2) — T, Typ+1 — T)-
So,
Ay Smp+1 < 20, (f(2) — &, 41 — ),
that is,
St  2F(F) = &,y — 3).
Take the limit £k — oo, by using , we obtain

Smu+1 — 0 as k — oo.

Thus,
s — 0 as k— oo,
because sj < sy, +1. The proof is completed. O

Remark 3.3. The main result of Theorem [3.2|is an extension of Theorem 4.1 of [I]. If we take f(z,) = u in
(3.1]), where w € H; is arbitrary but fixed, this special case will be Theorem 4.1 of [1J.

4. Some special cases

In this section, we consider some special cases of Theorem [3.2] base on the relations of k-demicontrative
operators, directed operators, quasi-nonexpansive operators. The details can be seen in Remark Then,
the following corollaries are obtained easily.

e Case 1: Let U : Hy — Hy and T : Hy — Hy be quasi-nonexpansive operators, I — U and I — T be
demiclosed at zero.

Corollary 4.1. Assume the SCFP (1.2) is consistent (S # 0). If o, € (0,1) satisfies h_)m an = 0 and
n o0
Yooy 0 =00. Let {xn} be given by the explicit algorithm (3.1)), and in the algorithm (3.1)), A € (0,1) and
|(I-T) Az ||?
o = L TATT Az ATn # T(A2n),
0, otherwise.

Then the sequence {x,} converges strongly to a point & € S, and the & = Psf(Z), i.e., & satisfies the
following variational inequality (3.3)).
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e Case 2: Let U : HH — Hy and T : Hy — H> be directed operators, I — U and I — T be demiclosed at

Z€ero.

Corollary 4.2. Assume the SCFP (1.2)) is consistent (S # 0). If ap, € (0,1) satisfies lim a, = 0 and
n—r 00

Yool o0 =00. Let {xn} be given by the explicit algorithm (3.1)), and in the algorithm (3.1)), A € (0,2) and

H(I_T)A n”2
oy = ATz Atn # T(Awy)
0, otherwise.

Then the sequence {x,} converges strongly to a point & € S, and the & = Psf(Z), i.e., T satisfies the
following variational inequality (3.3)).

e Case 3: Let U : Hi — H; be a directed operator, T': Hy — Hy a quasi-nonexpansive operator, I — U
and I — T be demiclosed at zero.
Corollary 4.3. Assume the SCFP (1.2) is consistent (S # 0). If o, € (0,1) satisfies h_)m an = 0 and
23 oo
Yoo 0 =00. Let {x,} be given by the explicit algorithm (3.1)), and in the algorithm (3.1)), A € (0,1) and

(I=T) Az, |
Py = {mw—m Azy # T(Awn),

0, otherwise.

Then the sequence {x,} converges strongly to a point & € S, and the & = Psf(Z), i.e., & satisfies the
following variational inequality (3.3)).

e Case 4: Let U : H — Hj be a directed operator, T': Hy — Ho a T—demicontractive operator, I — U and
I — T be demiclosed at zero.

Corollary 4.4. Assume the SCFP (1.2)) is consistent (S # 0). If ap, € (0,1) satisfies lim o, = 0 and
n—oo

Yoty Qn = 00, then the sequence {x,} generated by explicit algorithm (3.1)) converges strongly to a point
z €8S, and the & = Psf(Z), i.e., T satisfies the following variational inequality (3.3)).

e Case 5: Let U : Hy — Hj be a quasi-nonexpansive operator, T': Hy — Hy a T—demicontractive operator,
I —U and I — T be demiclosed at zero.

Corollary 4.5. Assume the SCFP (1.2]) is consistent (S # 0). If a,, € (0,1) satisfies ILm an = 0 and

Yool 0 = 00, then the sequence {x,} generated by explicit algorithm (B.1) converges strongly to a point
z €8, and the & = Psf(Z), i.e., T satisfies the following variational inequality (3.3)).

5. Conclusions

In this paper, we proposed a novel explicit viscosity iteration algorithm and we proved the sequence
{z,} converges strongly to a solution of the split common fixed point problems (|1.2)). This main result is
an extension of Theorem 4.1 of [I]. The research highlights of this paper are novel explicit algorithms and
strong convergence results. The research of this aspect for SCFP can further continue.
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