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Abstract
In the paper, a fourth order ordinary differential operator with matrix co-

efficients is considered, absolute and uniform convergence of orthogonal expan-
sion of an absolutely continuous vector-function in eigen vector-functions of the
given operator is studied, and the rate of uniform convergence of this expansion
is established.

Consider on the interval G = (0, 1) the operator

Lψ = ψ(4) + U2 (x) ψ(2) + U3 (x) ψ(1) + U4 (x) ψ

with matrix coefficients U` (x) = (u`ij (x))m
i,j=1, ` = 2; 4, where u`ij (x) ∈ L1 (G) are

real functions u`ij (x) = u`ji (x).
Denote by D (G) the class of m-component vector-functions absolutely continu-

ous together with own derivatives to the third order inclusively on the closed interval
G = [0, 1]

(
D (G) = W 4

1,m (G)
)
.

Under the eigen vector-function of the operator L responding to the eigen value
λ we’ll understand any vector-function ψ (x) = (ψ1 (x) , ψ2 (x) , ..., ψm (x))T ∈ D (G)
identically not equal to zero and satisfying almost everywhere in G the equation (see
[1])

Lψ + λψ = 0.

Let Lm
p (G) , p ≥ 1, be the space of m-component vector-functions f (x) =

(f1 (x) , f2 (x) , ..., fm (x))T with the norm

‖f‖p,m =



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∫

G

|f (x)|p dx


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

1/p

=





∫

G

(
m∑

i=1

|fi (x)|2
)p/2

dx


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

1/p

.

Suppose that {ψk (x)}∞k=1 is a complete, orthornomalized system in Lm
2 (G) con-

sisting of eigen-functions of the operator L. Denote by {λk}∞k=1, λk ≤ 0 the appro-
priate system of eigen values.

Denoting µk = 4
√−λk introduce into consideration the partial sum of the orthog-

onal expansion of the vector-function f (x) ∈ W 1
1,m (G) in the system {ψk (x)}∞k=1

σν (x, f) =
∑

µk≤ν

fkψk (x) , ν > 0,

where

fk = (f, ψk) =

1∫

0

〈f (x) , ψk (x)〉 dx =

1∫

0

m∑

j=1

fj (x) ψkj (x) dx,


