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AN OPTIMAL SPLINE-METHOD
FOR SOLVING OPERATOR EQUATIONS

B.G. Gabdulkhayev and 1.K. Rakhimov
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Introduction

In the paper by Arnold (see [1]) a mixed method for solving one class of weakly singular integral
equations of the fist kind was suggested and called “the spline-trigonometric Galyorkin method”. Its
essence can be described as follows: An approximate solution is sought in the form of a polynomial
spline and its coeflicients are determined by the Galyorkin method on the basis of the trigonometric
system of functions. In the later years this method was investigated in a series of works (see, in
particular, [2]; [3], § 19, Chap. 2), where the one-dimensional weakly singular integral equations of
the first kind with difference logarithmic kernels in the principal part of integral operator and the
Fredholm integral equations of the second kind were considered.

In what follows we suggest the theoretical substantiation of this method in the sense of [4]
(Chap. 14) and [5] (Chaps. 1, 2) for operator equations of the second kind and those which can be
reduced to them in a series of functional spaces. We establish unimprovable, in a certain sense,
estimates of error and prove the optimality by order of the method. We also prove the applicability
of the obtained general results to both the regular and singular integral and integral-differential
equations.

1. Statement of problem

Let X and Y be complete linear normed spaces with the norms ||z|x and ||y||y, respectively
(r € X,y €Y). We counsider the linear operator equation

Ar=Ge+Tez=y (ze€X, yeY), (1.1)

where A and G : X — Y are continuously invertible operators, and T : X — Y is an operator
completely continuous or small by norm. In what follows without restricting the generality by a
pair (X;Y) we will mean any of the pairs of the spaces of 2m-periodic functions

(L2;W21),(L2;L2),(W21;L2),(W§;W21); (1-2)

here L, = Ly(—m, ) is the Lebesgue space of square integrable functions with the norm
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while W, = Wy (—m, ) is the space of 27-periodic Sobolev functions with the norm
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