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ON SOME BOUNDARY VALUE PROBLEMS FOR A
FOURTH ORDER DIFFERENTIAL EQUATION

WITH MULTIPLE CHARACTERISTICS

Abstract

In the paper, for a fourth order differential equation polynomially dependent
on the spectral parameter we find fundamental systems of Birkhoff type solu-
tions. The spectrum and expansion in eigen and adjoint functions are studied
for definite boundary conditions.

Consider the following differential equation
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with the boundary conditions
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3 ≥ k1 ≥ k2 ≥ k3 ≥ k4 ≥ 0, k1 > k3, k2 > k4.
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k, i = 1, 4.Pii are constant numbers, Pik (x) are sufficiently smooth

functions on [0,1].
Call the equation

θ4 + P11θ
3 + P22θ

2 + P33θ + P44 = 0 (3)

a characteristic equation for (1).
In the papers [1,2], problem (1)-(2) was studied under the suppositions that

characteristic equation (3) has two different roots each with multiplicity two, or one
root has multiplicity three, the other one is prime. In these papers some classes of
boundary conditions for which theorems on multiple expansion in eigen and adjoint
functions were obtained, are distinguished.

Therewith, the coefficients of equation (1) allowing to get representations of
Birkhaff and non-Birkhoff type fundamental systems of solutions of equations were
considered. In the first case these solutions have an ordinary exponential asymptotics
containing only entire powers of the spectral parameter, in the second case the
solutions have addends in fractional powers of the parameter both in the index of
the exponent and in the multiplier at the exponent. In the papers [3,4], problem
(1)-(2) was considered under the assumption that the characteristic equation has one
fourfold root, and the expansions in eigen functions were obtained for the functions
from the domain of definition of the appropriate operator for the case of fundamental
solutions of non-Birkhoff type.

In the present paper we consider the case for one fourfold characteristic equation
and investigate fundamental systems of solutions of Birkhoff type. In spite of the




