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ON SINGULAR BOUNDARY VALUE PROBLEMS FOR
FUNCTIONAL DIFFERENTIAL EQUATIONS

Suppose m and n are natural numbers, −∞ < a < b < +∞, α : [0, n−1],
β ∈ [0, n− 1],

αi =
α + i− n + |α + i− n|

2
, βi =

β + i− n + |β + i− n|
2

(i = 1, . . . , n);

Rm is the m-dimensional real Euclidean space with norm ‖ · ‖Rm ;
Cn−1

α,β (]a, b[ ;Rm) is the Banach space of (n − 1)–times continuously dif-
ferentiable vector functions x : ]a, b[→ Rm having the limits

lim
t→a

(t− a)αix(i−1)(t), lim
t→b

(b− t)βix(i−1)(t) (i = 1, . . . , n),

where the norm is defined by the equality

‖x‖Cn−1
α,β

= sup
{

n
∑

k=1

(t− a)αi(b− t)βi‖x(i−1)(t)‖Rm : a < t < b
}

;

Lα,β(]a, b[ ;Rm) is the Banach space of summable with weight (t− a)α ×
(b− t)β vector functions y :]a, b[→ Rm with the norm

‖y‖Lα,β =

b
∫

a

(t− a)α(b− t)β‖y(t)‖Rm dt.

Sufficient conditions for the solvability and unique solvability are estab-
lished for the singular boundary value problem

x(n)(t) = f(x)(t), hi(x) = 0 (i = 1, . . . , n), (1)

where f : Cn−1
α,β (]a, b[ ;Rm) → Lα,β(]a, [ ;Rm) and hi : Cn−1

α,β (]a, b[ ;Rm) →
Rm (i = 1, . . . , n) are continuous operators.


