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Abstract—We consider a functional diﬀerential operator with variable structure with an integral
boundary condition. We prove that its eigen and associated functions form a Riesz basis with
brackets in the space L32 [0, 1].
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Consider a functional diﬀerential operator in the form
Ly = l[y] = αj y  (x) + βj y  (γj−1 + γj − x) + pj1 (x)y(x) + pj2 (x)y(γj−1 + γj − x),
x ∈ [γj−1 , γj ] (j = 1, 2, 3), 0 = γ0 < γ1 < γ2 < γ3 = 1,

(1)

1

(2)

y(t) dσ(t) = 0.
0

Below we impose restrictions on its parameters.
In this paper we continue to study functional diﬀerential and integral operators with reﬂection
operators. This area of research has been intensively developed over many years (see [1–7]). We study
the Riesz bases with brackets consisting of eigen and associated functions (e. a. f.) of operator (1)–
(2). Great achievements in solving this important problem belong to Russian mathematicians ([8–12]).
The case of diﬀerential and integrodiﬀerential operators with integral boundary conditions is studied in
[13, 14].
It is convenient to replace segments [γj−1 , γj ] with [0, 1] and to reduce (1)–(2) in the evident way to
the following operator in the space of vector functions of dimension 3:
⎞
⎛


⎜α1 y1 (x) + β1 y1 (1 − x) + p11 (x)y1 (x) + p12 (x)y1 (1 − x)⎟
⎟
⎜
(3)
Ly = l[y] = ⎜α2 y2 (x) + β2 y2 (1 − x) + p21 (x)y2 (x) + p22 (x)y2 (1 − x)⎟ ,
⎠
⎝
y3 (x) + p(x)y3 (x)
y1 (0) = y3 (1),
1

y2 (1) = y3 (0),

1

y1 (t) dσ1 (t) +
0

(4)

1

y2 (t) dσ2 (t) +
0

y3 (t) dσ3 (t) = 0.

(5)

0

Here y(x) = (y1 (x), y2 (x), y3 (x)) ( is the symbol of transposition), αj , βj , and pij (x) have a new
sense. On a certain segment [γj−1 , γj ] we have a pure diﬀerential operator of the ﬁrst order (for
deﬁniteness, we do on the segment [γ2 , γ3 ]). Assume that in (3) α2j = βj2 , βj = 0, p(x), pij (x) ∈ C 1 [0, 1]
(i, j = 1, 2), while σj (x) (j = 1, 2, 3) are functions of bounded variation with jumps at the points 0 and 1.
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