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Â ðàáîòå ðàññìàòðèâàåòñÿ êðàåâàÿ çàäà÷à:
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uε = f(x), x ∈ (a, b),

u(a) = u(b) = 0,
(1)

ãäå 0 < ε� 1, a < 0, b > 0, f(x) ∈ C∞[a, b], Q(ξ) ∈ C∞0 (−∞,∞), q(ξ) � 1-ïåðèîäè÷åñêàÿ
ôóíêöèÿ èç C∞(−∞,∞), ïðè÷åì, q(ξ) < 0, Q(ξ) 6 0.

Îáîçíà÷èì [q] :=
1∫
0

q(ξ)dξ, 〈Q〉 :=
∞∫
−∞

Q(τ)dτ .

Êîìáèíàöèÿ ìåòîäîâ ñîãëàñîâàíèÿ àñèìïòîòè÷åñêèõ ðàçëîæåíèé [1] è óñðåäíåíèÿ
(ñì., íàïðèìåð, [2]) ïîçâîëèëà äîêàçàòü ñïðàâåäëèâîñòü ñëåäóþùåãî óòâåðæäåíèÿ.

Òåîðåìà. Ïóñòü

U(x) = U0(x) + A

{
y−(x), x ∈ [a, 0),
y+(x), x ∈ (0, b],

ãäå U0(x), y±(x) � ðåøåíèÿ êðàåâûõ çàäà÷

LU0 =
d2U0

dx2
+ [q] = f, x ∈ (a, b), U0(a) = U0(b) = 0,

Ly− = 0, x ∈ (a, 0), y−(a) = 0, y−(0) = 1,

Ly+ = 0, x ∈ (0, b), y+(b) = 0, y+(0) = 1,
à

A = − U0(0) 〈Q〉
y′+(0)− y′−(0) + 〈Q〉

.

Òîãäà äëÿ ðåøåíèÿ êðàåâîé çàäà÷è (1) ñïðàâåäëèâî ðàâåíñòâî

uε(x) = U(x) +O(ε)

â íîðìå C[a, b].
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