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Inertial Self-Adaptive Method for Solving Fixed
Point Constraint Split Common Null Point
Problem

Hammed Anuoluwapo Abass'

Abstract In this manuscript, we study the split null point problem in the
settings of real Hilbert spaces using two different iterative methods. In our
first method, we propose a self-adaptive algorithm with an inertial technique
for solving split common null point problem and fixed point of a finite family
of a demimetric mapping without the computation of the resolvent of a mono-
tone operator. In our second method, we propose a self-adaptive algorithm
with a multi-step inertial technique to approximate a solution of the afore-
mentioned problems and to accelerate the rate of convergence of our iterative
method. The selection of the stepsize employed in our iterative algorithms
does not require prior knowledge of the operator norm. Lastly, we present a
numerical example to show the performance of our iterative algorithms. The
result discussed in this article extends and complements many related results
in literature.
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1. Introduction

Throughout this manuscript, let H denote a real Hilbert space with inner product
(,.,) and the induced norm ||.||. Let I be the identity operator on H, N be the set
of all natural numbers and R be the set of real numbers. For a self-operator ¥ on
‘H, we denote by Fiz(¥) = {p € H : ¥(p) = p}, the set of all fixed points of ¥.

Let H, and Ha be real Hilbert spaces and Bj : H1 — Ha (1 < j < m) be
bounded linear operator. The split common null point problem (in short, SCNPP)
is to find a point

x* € H; such that 0 € ﬂ U, (z*), (1.1)
i=1
and such that the point
y; = Bjz™ € Ha solves 0 € Aj(y;), j=1,2,--- ,m, (1.2)
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where ¥; : H; — 21 (1 <4 <) and Aj:Hy — 272 (1 < j < m) are set-valued
mappings.

The SCNPP (1.1)-(1.2) includes several optimization problems such as varia-
tional inequalities, convex feasibility problem and many constrained optimization
problems as special cases, (see [7,9,24,25,29,32]).

If m = r =1, the SCNPP (1.1)-(1.2) reduces to the following split null point
problem (in short, SNPP) which is to find a point

x* € H; such that 0 € Uq(x*), (1.3)
and the point
y* = Bia* € Ha solves 0 € A1 (y"). (1.4)
We denote by O the solution set of SNPP (1.3)-(1.4).
z* solves SNPP(1.3)-(1.4) <= a* = J{*(z* — yB;j (I — J)\Al)le*), (1.5)

where A > 0, v > 0 and JY = (I + AV)~! denotes the resolvent of a monotone
operator V.

In 2012, Bryne et al. [7] introduced the following forward-backward algorithm
to solve SNPP (1.3)-(1.4): find x; € H;

zip1 = JY (v, — yB*(I — J)Buxy) (1.6)
where the stepsize v € (0,%) with L = |B*B|, JY = (I + AU)~! and J{ =
(I +AA)~! are the resolvents of ¥ and A respectively.

Recently, Kazmi and Rizvi [22] studied the SNPP and fixed point of a nonex-

pansive mapping. They proposed the following iterative method to approximate
the solution of the aforementioned problems as follows:

Yp = J,{P(xt "")’B*(J,\A — I)Bxy),
e = o f(xe) + (1 — o) Sye,

where f and S are contraction and nonexpansive mappings respectively.

In 2018, Jailoka and Suantai [20] proposed the following iterative method for ap-
proximating the solution of SNPP and fixed point of a multivalued demicontractive
mappings as follows:

1 € Hy,

ye = JY (x1 +yB*(J5 — I)Bxy),
ug = (1= 06)ys + 0z, 2 € Tyy,
Tir1 = aqu+ (1 — ap)uy, t €N,

where 7,0 and the sequences {a;} and {\;} satisfy the following conditions:
(i) v € <0, |B2|2> and ¢ € (0,1 — k),

(ii) ¢ € (0,1) such that tlim ar =0and > a; = oo,



