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ON A BOUNDARY VALUE PROBLEM FOR

EQUATIONS WITH MULTIPLE CHARACTERISTIC

Abstract

In the paper, for a fourth order differential equation we study existence do-
mains of fundamental system of solutions for large values of the spectral parame-
ter in the case when the representations of solutions contain fractional powers of
the parameter both in the exponent’s index and in the multiplier of the exponent
at the assumption that the appropriate principal characteristical polynomial has
two different roots with definite multipliticities. A class of generalized regular
solutions of boundary conditions for which it holds a formula of expansions in
eigen functions, is distinguished.

Let’s consider a boundary value problem on the interval [0,1]

y(2n) + P1 (x, λ) y(2n−1) + ... + P2n (x, λ) y = 0, (1)

Ui (y) =
2n−1∑

j=0

αij (λ) y(i) (0) + βij (λ) y(j) (1) = 0, i = 1, 2n, (2)

where

Pi (x, λ) =
i∑

j=0

Pij (x) λj , i = 1, 2n, Pij = const, Pij (x) ∈ C2n−i+j [0, 1] ,

l < i, i = 1, 2n, αij (λ), βij (λ) are the polynomials of the spectral parameter λ ∈ C

and for all λ rang (αij (λ) , β (λ))2n
i,j=1 = 2n, it is assumed that the characteristic

equation θ2n +Pnθ2n−1 + ...+P2n,2n = 0 has two different roots θ1, θ2 and each root
has the multiplicity n and θ1 < 0 < θ2.

In the paper [1], fundamental systems of the solutions of equation (1), containing
fractional powers of the spectral parameter both in the exponent’s index and in the
multiplier of the exponent, and formulated in theorem 1 of this paper are found
under certain conditions. In the same place, a class of boundary conditions for
which expansion in eigen functions hold, are distinguished.

In the present paper, following the denotation of the paper [1], for concrete
situations we have found the existence domains of these solutions, studied the classes
of boundary conditions called generalized regular, for which the formula of expansion
in eigen functions is valid.

Assume that the functions Fk (x, θk) =
2n∑
i=1

Pij−1 (x) θ2n−1
k , k = 1, 2, x ∈ [0, 1]

accept the values on the ray emanating from the origin of coordinates. Then all

ϕ
(1)
i (x), k = 1, 2n will be disposed on 2n rays for each k. Note on the plane λ

ni−1

ni

for the fixed x0 ∈ [0, 1] the points ϕ
(1)
1 (x0) , ..., ϕ

(1)
2n (x0). By ϕ

(1)
i (x0) i = 1, 2n we




