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CONSTRUCTIVE METHOD FOR THE SOLUTION

OF SINGULAR INTEGRAL EQUATIONS WITH

HILBERT NUCLEUS IN HOLDER SPACES

Abstract

The constructive method for the solution of linear singular integral equa-
tions with Hilbert nucleus in Holder spaces was suggested and substantiated. In
the developed constructive method, the singular operator is approximated by the
operators preserving the main features of this operator, and this enables to get
more accurate estimations from the point of view of convergence rate, than the
earlier used methods. Furthermore, this method requires less calculating expen-
ditures since it allows to find the approximate solution in the explicit way (but
not at separate points), and the coefficients of appropriate systems of linear
algebraic equations are easily calculated.

Let Hα ≡ Hα ([0, 2π]) be a space of 2π -periodic Holder continuous functions
with the exponent α (0 < α ≤ 1) and with the norm ‖ϕ‖α = ‖ϕ‖∞+h (ϕ; α), where
‖ϕ‖∞ = max

t∈[0;2π]
|ϕ (t)|,

H (ϕ; α) ≡ sup {|ϕ (t1)− ϕ (t2)| / |t1 − t2|α : t1, t2 ∈ [0, 2π] , t1 6= t2} .

Consider in Hα (0 < α ≤ 1) the singular integral operator (SIO)

(Rϕ) (t) = a (t) ϕ (t) + b (t) (Sϕ) (t) + (Kϕ) (t) ,

where

(Sϕ) (t) =
1
2π

2π∫

0

ctg
t− τ

2
ϕ (τ) dτ,

(Kϕ) (t) =
1
2π

2π∫

0

K (t, τ) ϕ (τ) dτ, a (t) , b (t) ,K (t, τ)

are the known 2π-periodic Holder continuous functions with the exponent α (0 < α ≤ 1),
and a2 (t) + b2 (t) 6= 0 for all t ∈ [0; 2; π).

Constructive methods for the solution of singular integral equations (SIE)

(Rϕ) (t) = f (t) , (1)

whose theory was stated in monographs [1-4] have found wide application in aero-
dynamics, theory of elasticity, electrodynamics and other applied fields [3;5], and a
series of papers were devoted to their construction.

In the constructive method that we have developed, the singular part of the op-
erator R is approximated by the operators preserving the main features of a singular


