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1. INTRODUCTION

The first instance of the split inverse problems, which was introduced by Censor and
Elfving [1] in 1994, is the so-called split feasibility problem (SFP). The number of research
works on the SFP has been continuously increasing (see [2—8] and the references therein)
because its model can be applied in other mathematical problems and many real-world
problems, such as in constrained least-squares problems, in linear programming problems,
in intensity-modulated therapy, in signal/image restoration, in pattern recognition, in
data prediction, etc., see [1, 4, 9—12] for instance. The SFP is a problem of finding a point
of a closed convex subset of one space, whose image under a bounded linear transformation
belongs to a closed convex subset of the image space.

Specifically, we suppose that X and ) are two real Hilbert spaces and hence the SFP
is formulated as finding a point

x € C such that Az € Q, (1.1)
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where C' C X and Q C )Y are nonempty closed convex subsets and and A : X — ) is

bounded linear operator. Byrne [2] employed a projected Landweber method [13] called
the CQ-algorithm for solving the SFP (1.1) as follows: Choosing z* € X,
gt = P (2% +yA* (Po — I) Az¥), k€N, (1.2)

where v € (0, W), Pc and Pg are metric projections onto C' and Q, respectively, I
denotes the identity mapping and A* stands for the adjoint operator of A. In the case
that ||A]| in the SFP (1.1) is difficult to calculate, Lépez et al. [1] presented an alternative
way to select the stepsize
k. )k | (Po — 1) Az*|
| A (Pg — 1) Axk|*

(1.3)

where A\* € (0,2), for replacing the parameter v in (1.2). One can see that the stepsize
7% (1.3) does not depend on ||A|| (indeed, it depends on z*). The CQ-algorithm (1.2)
with the stepsizes selected as (1.3) is called a self-adaptive CQ-algorithm.

A natural generalization of the SFP is to extand from one closed convex subset to a
finite family of such subsets or/and from one bounded linear operator to a finite family
of such linear tranformations. Another generalization is to extand from closed convex
subsets (emphasized only metric projections) to fixed point sets of any mappings. In
this paper, we pay attention to a general form of the above mentions, called the general
split common fized point problem (GSCFPP), which was introduced by Gibali [14]. The
GSCEFPP is formulated as finding a point

x € ﬂ Fix (S;) such that Ajz € Fix(T;), Vje{l,2,...,n}, (1.4)
i=1

where S; : X - X (i = 1,2,...,m)and T; : Y — Y (j = 1,2,...,n) are mappings
with nonempty fixed point sets Fix (S;) and Fix (T}), respectively and A; : X — Y
(j =1,2,...,n) are bounded linear operators. Note that if A; = A for all j, then (1.4)
is called the well-known split common fized point problem (SCFPP) [15]. Especially, if
S; = Pg, and T; := Pg,, where C; and Q; are closed convex subsets of & and J,
respectively, then (1.4) is reduced to the constrained multiple-sets split feasibility problem
(CMSSCFP) [16] and if further A; = A for all j, the problem becomes the multiple-sets
split feasibility problem (MSSFP) [10]. Recently, these problems have been widely studied
by many authors, see [0, 8, 17-27] for instance (also see [3] for application in compressed
sensing with using two different bounded linear operators). By making use of the product
space technique, Censor and Segal [15] presented a parallel algorithm for the SCFPP
for two finite families of directed mappings. Gibali [14] also used the same technique for
formulating a parallel algorithm for the GSCFPP for two finite families of demicontractive
mappings.

The aim of this paper is to formulate some algorithms for the GSCFPP for two finite
families of some nonlinear mappings and prove their strong convergence results in a sim-
ple way by using a technique different from that in [14] and [15]. In Section 3, we present
viscosity approximation methods in two cases of stepsize selection—one depends on oper-
ator norms ||A,|| and the other is selected in the adaptive way similar to (1.3)—for solving
the GSCFPP (1.4) for classes of attracting quasi-nonexpansive mappings and demicon-
tractive mappings, respectively. We obtain strong convergence theorems of our proposed
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methods by using the Landweber technique and some properties of the attracting quasi-
nonexpansiveness, which are provided in Section 2. Finally, in Section 4, we give some
consequences of the main results for the constrained multiple-sets split feasibility problem
and the split common null point problem.

2. ATTRACTING QUASI-NONEXPANSIVENESS AND LANDWEBER-TYPE
OPERATORS

This section reviews and collects the concepts and some properties of attracting quasi-
nonexpansive mappings and Landweber-type operators that will be useful tools for de-
signing our iterative methods and proving their convergence results for the GSCFPP in
Section 3.

Throughout the section, we assume that X and ) are real Hilbert spaces equipped
with their inner products (-, -) and the induced norms ||-||. Let S : X — X be a mapping.
An element z € X is called a fized point of S if z = Sz. Denote by Fix(S) the set of all
fixed points of S. The mapping

Sg = I+6(S71),
where § > 0, is called a S-relazation of S. Note that Fix (S3) = Fix(S) for 5 # 0. We say
that S satisfies the demi-closedness (DC) principle if for any sequence {z*} C X, there
holds the following implication:

¥ =~z and (S—1D)2* -0 = =z € Fix(S),
where the notations — and — stand for weak and strong convergence, respectively. A
mapping S with the nonexpansiveness always satisfies the DC principle (see [28, Lemma
2]). Obviously, if S satisfies the DC principle, then Sg also satisfies the DC principle for
B#0.

Definition 2.1. A mapping S : X — X having a fixed point is said to be attracting
quasi-nonexpansive (AQNE) if there exists p > 0 such that

ISz — 2||* < ||z — 2||* — p||Sz — z||?, Va € X,Vz € Fix(9). (2.1)

S satisfying (2.1) is also said to be p-attracting quasi-nonezpansive (p-AQNE) (see [29]).
If p =1, then we call S a directed mapping.

The notion of mappings satisfying (2.1) was first introduced by Bruck [30] in metric
spaces and it is referred to [31-33] for the other names (also see [15, 34, 35] in the case
that p = 1). Note that the class of AQNE mappings generalizes the so-called classes of
firmly nonexpansive mappings and metric projections. There is an AQNE mapping which
is not firmly nonexpansive, see Example 2.2.8 in [32]. The following is a characterization
of AQNE mappings as follows.

Proposition 2.2. A mapping S : X — X is p-AQNE, where p > 0 if and only if
2
|Sz —2||* < ——(Sx —x,2 —), Va€ X, VzeFix(S).

1+p
We give a relationship between an AQNE mapping and its relaxation that is a slight
generalization of Theorem 2.1.39 in [32] for the directed mapping case.

Proposition 2.3. Let S : X — X be a mapping having a fived point and let p > 0,
B € (0,14 p). Then, S is p-AQNE if and only if Sg is (%)—AQNE.
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Proof. Let z € X and z € Fix(S) = Fix (Sg). Consider the following expressions:

l+p—p
50 =l = o =3l + (FEE=2 ) 50— ol

= |l +B(Sz —z) = 2|° — |z — 2> + B(L + p — )| Sz — «||?
= Iz = 2) + B(Sz = 2)|* = |l& — 2]|* = 8|Sz — =[|* + B(1 + p) || Sz — |
=2{zx — 2, B(Sz — 2)) + B(1 + p)||Sz — «||?

2
=81+ St —z|? - —— (Sx—x,z—x) ).
1+ ) (15— alP - 2 )
Since (14 p) > 0, the assertion follows readily from the above expressions together with
Proposition 2.2 and Definition 2.1. [

The next proposition shows that the class of AQNE mappings respects the covex
combination and the composition.

Proposition 2.4 ([22, 32]). Let {S;: X — X}, be a finite family of p;-AQNE map-
pings, where p; >0 such that (-, Fix (S;) # 0. Suppose that S := 1", w;S;, where
w; >0and " w; =1 and S := S, Sm_1...51. Then:

(i) ([31]) Fix(S) = Fix (8') = ;L Fix ().

(ii) The mapping S is p-AQNE, where p = (Y /" | 1 )_1— 1.

i=1 14p;
(iii) The mapping S’ is p'-AQNE, where p' = (2211 i)_l.
(iv) If every S; satisfies the DC principle, then both S and S’ also satisfy the DC
principle.
Now let us focus on the notion of a Landweber-type operator [23] which is more general
than the classical Landweber operator [2, 13] for solving the linear equations and the split

feasibility problem.

Definition 2.5 ([23]). Let A : X — ) be a bounded linear operator with ||A| > 0 and
T:Y—)Yan AQNE mapping. An operator V : X — X defined by

V.=1+

HAHzA*(T nA (2.2)

is called a Landweber-type operator related to T'.

Define W : X — X by

IT-DA e : :

x, otherwise.

(2.3)

Note that W is an extrapolation of the Landweber-type operator V' defined by (2.2), see
[23] for more details. Some important properties of a Landweber-type operator and its
extrapolation are shown below.

Proposition 2.6 ([22, 23]). Let A: X — Y be a bounded linear operator with || Al > 0
and T : Y — Y a p-AQNE mapping, where p > 0 such that im(A) NFix(T) # 0. Further,
let V be a Landweber-type operator defined by (2.2) and W an extrapolation of V' defined
by (2.3). Then:
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(i) Fix(V) = Fix(W) = A~Y(Fix(T)).
(ii) The operators V. and W are p-AQNE.
(i) If T satisfies the DC principle, then both V' and W also satisfy the DC principle.

We end this section with a strong convergence result for finding a fixed point of an
AQNE mapping under the wviscosity approximation scheme [36]. Recall that a mapping
F: X — X is called a contraction with respect to C' C X if there exists o € [0,1) such
that ||[Fx — Fy|| < oz — y| for all z € & and for all y € C.

Theorem 2.7 ([24, 37]). Let S : X — X be an AQNE mapping satisfying the DC
principle. Let F': X — X be a contraction with respect to Fix(S). Suppose that {xk}zo:l
is a sequence in X generated iteratively by ' € X and

2*H = oFFak 4 (1 - oS82k, keN,

where {a¥}2° | is a real sequence in (0,1) such that o* — 0 and Y ;2 , a* = co. Then,
{ak}22 | converges strongly to a point z € Fix(S), where z is the unique fived point of a
contraction Prix(s)F.

In fact, Theorem 2.7 holds for a strongly quasi-nonexpansive mapping S (see [37, Corollary
3.5]); however, it was proved that every AQNE mapping is strongly quasi-nonexpansive
(see [25, Proposition 2.6]).

3. STRONG CONVERGENCE RESULTS FOR THE GSCFPP

To solve the GSCFPP, we first introduce an iteration formula based on the viscosity
approximation and prove two strong convergence theorems of the proposed formula with
choosing two different types of stepsizes which depend (or not) on operator norms for
two finite families of AQNE mappings. Subsequently, we modify our proposed formula to
extend the results to the larger class of demiconteactive mappings.

In the sequel, we suppose that

e X and ) are two real Hilbert spaces,

o {S;: X > X}, and {T; : Y — y}gzl are two families of nonlinear mappings,

o {Aj: X — Y}, is a family of bounded linear operators with [|A;|| > 0 and
accompanying their adjoint operators A7,

e the solution set of the GSCFPP (1.4), denoted by T, is nonempty.

3.1. ATTRACTING QUASI-NONEXPANSIVE MAPPINGS

Let us take a look at the following viscosity iteration formula: Let F': X — X be a
contraction with respect to I'. Pick a starting point ! € X arbitrarily. For k € N, let

1 & 1< .
" = oFFak 4 (1 - aP) ~ > S| 2"+ - D ARAL (T - 1) Ajat |, (3.1)
i=1 j=1
where {’yjk}i‘;l (j =1,2,...,n) are sequences of positive real numbers and {a*}2° , is a

sequence of real numbers in (0,1).
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Theorem 3.1. If S; (i = 1,2,...,m) are p;-AQNE mappings, where p; > 0 and Tj
(j = L,2,...,n) are p;-AQNE mappings, where p; > 0 such that both satisfy the DC
principle, then any sequence {x*}3° | generated by (3.1), where the parameter sequences
{fyj’-“}zo:l (j =1,2,...,n) are chosen as:

1+ p;
k._ J
i (VR .

converges strongly to a point * € T, provided that o* — 0 and oy akf = 0.

Proof. Let V; be a Landweber-type operator related to T, that is,

1 *
14
By Proposition 2.6(ii)&(iii), we obtain that V; is 5,-AQNE and satisfies the DC principle.
Let A; = v;[|4;]> € (0,1 + p;). By Proposition 2.3, the \;-relaxation of V},
(‘/})Aj =1

+WA§ (T — 1) A; =1+, A5 (T; — 1) 45,

is 7;,-~AQNE, where 7; = Hﬁj\'f)‘j and also satisfies the DC principle. Set
J

n

. 1
S::E;Si and V::Ez(‘/j))‘i'

j=1

By Proposition 2.4(ii)&(iv), S and V are AQNE with coefficients p = m (> ;" 2 )71 -1

i=1 Thp;
and p = n( Py ﬁ)_l— 1, respectively and both satisfy the DC principle. By Proposi-
tion 2.4(iii)&(iv), we have SV is (p’fﬁ)—AQNE and satisfies the DC principle. Using Pro-

position 2.4(i) and Proposition 2.6(i) yields

0 AT = Fix(S:) n () A7 (Fix (1))

i=1 j=1

= Fix(S) N Fix(V):
= Fix(SV).

Let {2*}22, be a sequence in X defined by (3.1). Now its iteration formula becomes
P = oF Pk (1 — ak) SVz*, keN.

As k — oo, we conclude from Theorem 2.7 that 2* — z* € T, where z* is the unique
fixed point of PrF. [
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Theorem 3.2. If S; (i = 1,2,...,m) are p;-AQNE mappings, where p; > 0 and Tj
(j = L,2,...,n) are p;-AQNE mappings, where p; > 0 such that both satisfy the DC
principle, then any sequence {z*}%2, generated by (3.1), where the stepsize sequences
{fyj 2, (1=1,2,...,n) are selected as:
|(T;—DA;2|?
k- \A*( j—D)A k||
1, otherwise,

if Ajz* ¢ Fix (Ty),

and X; € (0,14 p;), (3.3)

converges strongly to a point * € T, provided that o* — 0 and Sy ok = 0.

Proof. Let W; : X — X be an extrapolation of the Landweber-type operator defined by

I(Ti=DAzl® 4« . .
x+—A — 1) Az, if Ajz ¢ Fix (T}),
W,x = |45 (1;—1) Az (T — 1) 4; j ¢ Fix (T})

z, otherwise.
By Proposition 2.6(ii)&(iii), we obtain that W is p;-AQNE and satisfies the DC principle.
Using Proposition 2.3, the relaxation (W})y, defined by

T+ N MA*( —I)Ajz, if Ajz ¢ Fix(T}),

x, otherwise,

is 7;,-~AQNE, where 7; = Hﬁj\'f)‘j and also satisfies the DC principle. Set
J

= %isl and W := %Z(Wj)AJ"

i=1 =1

By Proposition 2.4(ii)&(iv), S and W are AQNE with coefficients p = m (31" 1J:p1 )_1 -1

and p = n( Z?Zl H%) -1, respectively and both satisfy the DC principle. By Propo-
sition 2.4(iii)&(iv), we have SW is ( ) AQNE and satisfies the DC principle. By using
Proposition 2.4(i) and Proposition 2.6(i), one can show that Fix(SW) = I'. Now the
iteration formula (3.1) can be in the form:

P = oF Rk + (1 — ak) SWazF, keN.

These together with employing Theorem 2.7 yield 2% — 2* € T. [

Remark 3.3. It is worth noting on Theorems 3.1 and 3.2 that:

(i) The stepsize 75 defined in (3.2) requires to compute the norm of A;. Mean-
while, that defined in (3.3) does not depend on any operator norms. It seems
that the iteration (3.1) with the stepsizes (3.2) is simple and convenient for use
if we know ||A;|| for all j; however, we should pay attention to the choice of the
stepsizes (3.3) in the case that |4, is difficult to estimate for some j.

(if) If p; = 1 = p;, then we obtain two strong convergence results for the GSCFPP
for the class of directed mappings.

(iii) The limit z* of {*} has the form as: z* = PrFx*. In particular, if ' = 0 is
constant, then z* is the minimum norm solution of (1.4).
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3.2. DEMICONTRACTIVE MAPPINGS

Recall that a mapping S : X — & having a fixed point is said to be demicontractive
([38, 39]) if there exists u € [0, 1) such that

Sz — 2||? < ||z — 2| + u||Sz — =||?, Va € X,Vz € Fix(S). (3.4)

A mapping S satisfying (3.4) with p = 0 is said to be quasi-nonexpansive.
The following is a relationship between a demicontractive mapping and its relaxation.

Proposition 3.4 ([25]). Let S : X — X be a mapping having a fized point and p € [0,1),
B€(0,1—p). Then, S is p-demicontractive if and only if Sg is (1 b= *8) -AQNE.

Using the above useful property, we slightly modify the iteration (3.1) and obtain con-
vergence results for the GSCFPP for the class of demicontractive mappings by Theorems
3.1 and 3.2.

Let F: X — X be a contraction with respect to I'. Pick a starting point 2! € X
arbitrarily. For k£ € N, let

ot = oFFak 4+ (1 — ak) e

. FAY(T; — 1) Aja* :
— Sp, [ 2+ = Z 5], (3.5)

i

where {’yj—“}g‘;l (j =1,2,...,n) are sequences of positive real numbers, 8; (1 =1,2,...,m)
are positive real numbers and {a*}£2, is a sequence of real numbers in (0, 1).
Corollary 3.5. IfS; (i = 1,2,...,m) are u;-demicontractive mappings, where 0 < p; <1

and T; (j = 1,2,...,n) are [ij-demicontractive mappings, where 0 < yi; < 1 such that
both satisfy the DC principle, then any sequence {x*}52, generated by (3.5), where the

parameter sequences {7] 12, (1=1,2,...,n) are chosen as:
1— i
k J
7 114,12
converges strongly to a point x* € T (i.e., x* = PrFa*), provided that f; € (0,1 — u;);

af =0 and Y3, of = .

Proof. Let \; = ;|| 4[> € (0,1 — ,LZJ) By Proposition 3.4, both (S;)s, and (7)), are

AQNE with coefficients p; = 1= “ﬁ Bi and pj = %'_’\Jj respectively. Also, they satisfy

the DC principle with Fix ((S;)s,) = Fix (S;) and Fix ((T )a j) = Fix (T}). Since
(Tj)n; — I = X(T; = 1) = 14501 (T; - 1),
the iteration (3.5) with choosing the stepsizes (3.6) can be rewritten in the form:

n

1

" 1
2Pt = oF ok + 1704 —Z

1

a5 (s =0 st
1

m J

Since 0 < 0 A A < Hljpug, the result is obtained directly by Theorem 3.1. n
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Corollary 3.6. If S; (i = 1,2,...,m) are p;-demicontractive mappings, where 0 < p; < 1
and T; (j = 1,2,...,n) are fij-demicontractive mappings, where 0 < yi; < 1 such that
both satisfy the DC principle, then any sequence {x*}22 | generated by (3.5), where the
stepsize sequences {'y]k}z‘;l (j=1,2,...,n) are selected as:

|l =nasat|f?
k. 7] A;‘(T.ﬁf)Ajf"||2’
1, otherwise,

if Aja* ¢ Fix(Ty),

and Xj € (0,1—fi;), (3.7)

converges strongly to a point x* € T (i.e., x* = PrFx*), provided that 5; € (0,1 — u;);
af =0 and Y77, af = .

Proof. Using Proposition 3.4, we obtain that (S;)s, and (1)), are AQNE with coefficients

pi = % and p; = m7 respectively such that both satisfy the DC principle with
Fix ((S;)p,) = Fix (S;) and Fix ((Tj)Aj) = Fix (Tj). Since

Aj
(Ti)n; — 1 =X(T; = 1),

the iteration (3.5) with selecting the stepsizes (3.7) can be rewritten in the form:

" = " Faf 4+ (1 - ") %Z(Si)ﬁi b + %Zéf/l; ((Ty)r, — I) Aja* |,
i=1 j=1

where
(T =D A P o 0 kom0
3 o= Tas (- A EF(T),
1, otherwise.
The result is obtained immediately by Theorem 3.2. (]

Remark 3.7. It is worth mentioning that:

(i) Applying Theorems 3.1 and 3.2, one can get iterative methods and their strong
convergence reults in the case that either {S;} or {T}} is a finite family of demi-
contractive mappings by means of relaxing the class of demicontractive mappings.

(ii) If s = 0 = fi; in Corollaries 3.5 and 3.6, then we get two strong convergence
results for the GSCFPP for the class of quasi-nonexpansive mappings.

4. OTHER SPLIT INVERSE PROBLEMS

This section devotes to some consequences of Theorems 3.1 and 3.2 for the constrained
multiple-sets split feasibility problem and the split common null point problem, respec-
tively.

4.1. CONSTRAINED MULTIPLE-SETS SPLIT FEASIBILITY PROBLEM

Let X and Y be real Hilbert spaces. The constrained multiple-sets split feasibility
problem (CMSSFP) [16] is formulated as finding a point

v € () Ci suchthat Az €@, Vje{l,2,...,n}, (4.1)

=1
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where C; C X (i=1,2,...,m) and QJ CY(j=1,2,...,n) are nonempty closed convex
subsets and A; : X — Y (] =1,2,...,n) are bounded hnear operators.

The CMSSFP (4.1) is a special case of the GSCFPP (1.4); namely that if we take
S; == Pc, and T} := Pg, are metric projections, then Fix (S;) = C; and Fix (T};) = Q.
Since every metric projection is firmly nonexpansive (i.e., 1-AQNE) and always satisfies
the DC principle, then the following convergence result for the CMSSFP (4.1) follows
from Theorems 3.1 and 3.2.

Corollary 4.1. Let C; C X (i =1,2,...,m) and Q; C Y (j =1,2,...,n) be nonempty
closed convex subsets and let Aj : X — Y (j = 1,2,...,n) be bounded linear operators.
Assume that the solution set of (4.1), denoted by Q, is nonempty and let F : X — X be a

contraction with respect to Q. Let {x*}2° | be a sequence in X defined by x' € X and
oH = oFFak + (1 - a") ZP o+ = Z FA; (Po,— I)Aja* |, keN, (4.2)

where {’yjk},;";l C (0,00) (j =1,2,...,n) and {ak},;";l C (0,1) satisfying that a* — 0
and Y 32, of = oco. If either ¥ := ~; € (0, ﬁ) or

o, DA sk
b QN e, nae e A E @

and X € (0,2), (4.3)

1, otherwise,

then {x*}22, generated by (4.2) converges strongly to a point x* € Q, where z* = PoFa*.

4.2. SpLIT COMMON NULL POINT PROBLEM

Let X and Y be real Hilbert spaces. Given set-valued mappings G; : X — 2% (i =
1,2,...,m)and H; : Y —2Y (j = 1,2,...,n), and bounded linear operators 4; : X — )
(j =1,2,...,n), the split common null point problem (SCNPP) [18] is to find a point

x € X such that 0 ¢ ﬂ Gi(x) and 0¢€ ﬂ H;(Ajx). (4.4)

i=1 j=1
The SCNPP (4.4) has often been discussed when G; and H; are maximal monotone.

Recall that a set-valued mapping G : X — 2% is called mazimal monotone if G is
monotone, i.e.,

(x —y,v—w) >0, Vz,y€dom(G),Yw € Gz,w € Gy,
where dom(G) = {z € X : Gz # 0}, and the graph of G,
gph(GQ) == {(z,v) € X x X : v € Gz},
is not properly contained in the graph of any other monotone mapping.
A resolvent of G : X — 2% with & > 0 is defined by
JE =1 +¢G)™
It is well known ([1%, 40]) that if G is maximal monotone, then JE : X — dom(G) is a

firmly nonexpansive single-valued mapping (i.e., 1-AQNE) and 1t also satisfies the DC
principle. Moreover, 0 € Gz if and only if = € Fix (Jg)
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Using the above properties, we obtain the following convergence result for the SCNPP
(4.4) from Theorems 3.1 and 3.2.

Corollary 4.2. Let G; : X — 2% (i =1,2,...,m) and H; : Y — 2Y (j = 1,2,...,n)
be mazximal monotone mappings with their resolvents in and JéHj, where & > 0. Let
A X =Y (j=1,2,...,n) be bounded linear operators. Assume that the solution set of
(4.4), denoted by A, is nonempty and let F : X — X be a contraction with respect to A.
Let {a*}22| be a sequence in X defined by x' € X and

oM = ok Fak 4 (1 - ob) ZJG ok = Z kA*( I)ijk , keN, (4.5)

where {y}}32, C (0,00) (j =1,2,...,n) and {a"}72, C (0,1) satisfying that o — 0
and Y 72, ok = oco. If either ’yJ’-“ =1; € (O7 ﬁ) or

Nl G
A*(] i I)Ajzk"

PR Zf0¢Hj (Ajl‘k),

1, otherwise,

k= | and \; € (0,2), (4.6)

then {x*}22 | generated by (4.5) converges strongly to a point x* € A, where z* = PAFz*.

5. CONCLUDING REMARKS

In this paper, we discuss the general split common fixed point problem (GSCFPP) in
Hilbert spaces, which was introduced in [14]. Strongly convergent algorithms for solving
the GSCFPP for the classes of attracting quasi-nonexpansive mappings and demicontrac-
tive mappings are presented in two cases of stepsize selection—one depends on the norms of
bounded linear operators and the other is independent of any operator norms. The proofs
of our main convergence results are concise and straightforward due to some useful prop-
erties of attracting quasi-nonexpansive mappings and Landweber-type operators (thanks
to [22-25, 29, 32, 33, 37]). Our Theorems 3.1 and 3.2 and Corollaries 3.5, 3.6, 4.1, and
4.2 extend some existing results in [4, 6, 18-21, 24-26] from one mapping/operator to the
finite family of such mappings/operators under the same/similar viscosity approximation
scheme.
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