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Introduction

Let H and K be real Hilbert spaces, A:H—K be a bounded linear operator and
let{ C; };_,be a family of nonempty closed convex subsets in Hand { Q; };_,be
a family of nonempty closed convex subsets in K. The multiple-set split
feasibility problem was introduced by Censor et al. (2005) and is formulated
as finding a point x* with the property: x* € Ni-, C; and A(x*) € Ni-, Q;.
The multiple-set split feasibility problem with s= 1 is known as the split
feasibility problem. The split common fixed point problem is formulated as
finding a point x* with the property: x* € Fix(U):= {x € H : Ux = x} such
that A(x*) € Fix(T): = {x € K : Tx = x}; where A\H—K is a bounded linear
operator, U:H—H and T:K—K are general operators. It is worth underlining
that split common fixed point problem can be regarded as a generalization of
the split feasibility problem. The split feasibility problem and the split
common fixed point problem have received much attention due to its
applications in signal processing, approximation theory, control theory, image
reconstruction, with particular progress in intensity-modulated radiation
therapy. In the last decades, many iterative methods have been constructed for
solving the split feasibility problem and the split common fixed point problem.
Recently some authors consider these problems in Banach spaces. In this
paper we study the split common fixed point problem for a finite family of
generalized demimetric mappings in uniformly convex and smooth Banach
spaces.

Material and Methods
Let E be a Banach space and let T:E—E be a nonlinear mapping. The mapping
T:E—E is called: Lipschitz continuous with constant L >0 if

ITC) - TWI <Ll x—yll, ¥xy €E.
If 0<L<1, then T is called a contraction. If L=1, then T is called
nonexpansive.
In 2000, Moudafi introduced the following so-called viscosity approximation
methods:

Xns1 = Anf () + (1 — a,)Tx,
where f is contraction and T is nonexpansive mapping. He proved that under
some appropriate condition imposed on the parameters, the sequence {x,}
converges strongly to the unique solution of the variational inequality
(x*—fx*",x—x")=20, Vx€Fix(T).

In 2018, Kawasaki and Takahashi introduced a new general class of mappings,
called generalized demimetric mappings as follows:
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Let 1 be a real number with 11 # 0. A mapping T:E—E with Fix (T) # @ is
called generalized demimetric, if
x—p, J(x—Tx)) = ||x - Tx||2, Vx€E, Vp € Fix(T),

where J is duality mapping on E. This mapping T is called n - generalized
demimetric. We note that the class of generalized demimetric mappings covers
the classes of well-known mappings such as strict pseudo-contraction, quasi-
nonexpansive and demicontractive mappings, Moreover, many common types
of mappings arising in optimization belong to this class of mappings.

Results and discussion

In this paper, by using the viscosity iterative method we present a new
algorithm for solving the split common fixed point problem for a finite family
of generalized demimetric mappings in uniformly convex and smooth Banach
spaces. We establish strong convergence of the sequence generated by the
algorithm to a solution of split common fixed point problem which also solves
some variational inequality problems. Finally, we present some applications
of our main result for solving the multiple-set split feasibility problem and the
split null point problem. The result presented in the paper generalized several
results in the literature.

Conclusion
The following conclusions are obtained from this research.

e A new and simple iterative method for approximating the solutions
of the split common fixed point problem is given. Under mild and
standard assumptions, strong convergence of the new algorithm is
established in the framework of Banach spaces.

e Some applications of the main result to the multiple-set split
feasibility problem and split common null point problem are
presented.
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