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Abstract

The existence of a transformation operator taking the solution of the unper-
turbed equation to the solution of the perturbed equation is proved in this paper.
The proof of this fact is based on constructive Riemann function.

Problem statement and formulation of results.
Consider the equation

y′′ + [x+ p (x)] y = λy (1)

on a semi-axis 0 ≤ x < ∞, where y (x, λ) is an unikown function. Here we give a
condition on the existence of B. Ya. Levin type transformation operator [1].

Theorem 1. Let the following conditions be fulfilled:
a) the function p (x) is continuously differentiable on a semi-axis 0 ≤ x <∞;

b) there exists an integral of the form ρ4 (x) =
∞∫
x

(1 + α)4 e
√

2α
3
2 |p (α)| dα.

Then for any λ with Imλ > 0, equation (1) has the solution ψ (x, λ) with the
condition

lim
x→∞

ψ (x, λ)ψ−1
0 (x, λ) = 1 (2)

and there exists a kernel K (x, t) such that

ψ (x, λ) = ψ0 (x, λ) +

∞∫
x

K (x, t)ψ0 (t, λ) dt, (3)

moreover the kernel K (x, t) and its first order derivatives satisfy the inequalities

1) |K (x, t)| ≤ 1
2
ρ0

(
x+ t

2

)
eρ1(x+t

2 ), (4)

where

ρj (x) =

∞∫
x

(1 + α)j e
√

2α
2
3 |p (α)| dα, j = 0, 1; (5)

3) K (x, t) satisfies the differential equation

K ′′
xx −K ′′

tt + (x− t)K = K (x, t) p (t) (6)

and the conditions

K (x, t) =
1
2

∞∫
x

p (α) dα (7)

K (x, t) = 0 for x > t, lim
t+x→∞

K (x, t) = lim
t+x→∞

∂K

∂t
= 0 (8)


