
íè÷åííàÿ ïîñëåäîâàòåëüíîñòü. Òîãäà ñëåäóþùèå óñëîâèÿ ýêâèâàëåíò-
íû:

1) ðÿä (1) ñõîäèòñÿ ðàâíîìåðíî íà [0, 2π];
2) lim

n→∞
nan = 0;

3 lim
n→∞

ãn = 0.

Çàìå÷àíèå 1. Âîîáùå ãîâîðÿ, óòâåðæäåíèå òåîðåìû 1 íåâåðíî áåç äî-
ïóùåíèÿ óñëîâèÿ îãðàíè÷åííîñòè ïîñëåäîâàòåëüíîñòè {ãn}∞n=1.

Çàìå÷àíèå 2. Ìû ïîêàçàëè, ÷òî ñóùåñòâóåò ïîñëåäîâàòåëüíîñòü a ∈
∈ GM(β3) \ GM(β2) òàêàÿ, ÷òî ã íåîãðàíè÷åíà. Ýòî ïîêàçûâàåò, ÷òî
òåîðåìà 1 îáîáùàåò ðåçóëüòàò èç [7].

Òàêæå ìû ïîëó÷èëè íåîáõîäèìûå è äîñòàòî÷íûå óñëîâèÿ ðàâíîìåð-
íîé ñõîäèìîñòè êîñèíóñ ðÿäîâ ñ íåçíàêîïîñòîÿííûìè îáîáùåííî ìîíî-
òîííûìè êîýôôèöèåíòàìè.
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Äàííàÿ ðàáîòà ïîñâÿùåíà ïîñòðîåíèþ ýôôåêòèâíîãî ÷èñëåííîãî àë-
ãîðèòìà ðåøåíèÿ îáðàòíîé çàäà÷è Øòóðìà �Ëèóâèëëÿ íà îòðåçêå.

Ðàññìîòðèì óðàâíåíèå:

−y′′(x) + q(x)y(x) = λy(x) (1)

1Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå Ìèíîáðíàóêè ÐÔ (ïðîåêò � 1.1660.2017/4.6) è
ÐÔÔÈ (ïðîåêòû � 15-01-04864, 16-01-00015, 17-51-53180).
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íà îòðåçêå x ∈ [0, π]. Îïðåäåëèì ôóíêöèþ Âåéëÿ ñëåäóþùèì ðàâåí-
ñòâîì:

M(λ) = −∆0(λ)

∆(λ)
,

ãäå ∆0(λ) è ∆(λ) � õàðàêòåðèñòè÷åñêèå ôóíêöèè êðàåâûõ çàäà÷ äëÿ
óðàâíåíèÿ (1) ñ óñëîâèÿìè y(0) = y′(π) + Hy(π) = 0 è y′(0) − hy(0) =
= y′(π) +Hy(π) = 0 ñîîòâåòñòâåííî.

Çàäà÷à 1. Ïî çàäàííîé ôóíêöèè Âåéëÿ M(λ) âîññòàíîâèòü ïîòåí-
öèàë q(x).

Ïðåäëàãàåìûé àëãîðèòì èñïîëüçóåò èäåè è êîíñòðóêöèè ìåòîäà ñïåê-
òðàëüíûõ îòîáðàæåíèé. Èçâåñòíî, ÷òî [1]:

q(x) = σ′(x),

σ(x) = − 1

πi

�

γ

(
ϕ̃(x, λ)ϕ(x, λ)− 1

2

)
M̂(λ)dλ, (2)

ãäå ϕ(x, λ) ÿâëÿåòñÿ ðåøåíèåì çàäà÷è Êîøè:
y′(x) = y[1](x) + σ(x)y(x),

(y[1](x))′ = −σ(x)y[1](x)− (σ2(x) + λ)y(x),

y(0) = 1,

y[1](0) = h̃,

M̂(λ) = M(λ) − M̃(λ). Çäåñü ϕ̃(x, λ), M̃(λ), h̃ � îáúåêòû, îòíîñÿùèåñÿ
ê ìîäåëüíîé çàäà÷å ñ ïîòåíöèàëîì q̃(x) = 0.

Ïåðåïèøåì ôîðìóëó âîññòàíîâëåíèÿ (2) â âèäå:

σ(x) = F (x)− 1

πi

�

γ

ϕ̃(x, λ) (ϕ(x, λ)− ϕ̃(x, λ)) M̂(λ)dλ, (3)

ãäå ôóíêöèÿ F (x) ìîæåò áûòü íàéäåíà èç âõîäíûõ äàííûõ çàäà÷è ñ
ïîìîùüþ ñëåäóþùåãî ñîîòíîøåíèÿ:

F (x) = − 1

πi

�

γ

(
ϕ̃2(x, λ)− 1

2

)
M̂(λ)dλ.

Çàìåíÿÿ â (3) èíòåãðàë êâàäðàòóðíîé ôîðìóëîé:

− 1

πi

�

γ

f(λ)dλ ≈
n∑
k=1

bkf(λk),
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ïîëó÷àåì ñëåäóþùåå ïðèáëèæåííîå ðàâåíñòâî:

σ(x) ≈ u(x, ϕ(x, λ1), ..., ϕ(x, λn)),

ãäå

u(x, y1, y2, ..., yn) := F (x) +
n∑
k=1

ϕ̃(x, λk) (yk − ϕ̃(x, λk)) M̂(λk).

Îñíîâíàÿ èäåÿ ïðåäëàãàåìîãî ïîäõîäà ñîñòîèò â òîì, ÷òîáû òðàêòî-
âàòü ïðîöåññ âîññòàíîâëåíèÿ ïîòåíöèàëà êàê ðåøåíèå ñëåäóþùåé çàäà÷è
Êîøè äëÿ ñèñòåìû íåëèíåéíûõ äèôôåðåíöèàëüíûõ óðàâíåíèé:

y′1(x) = y
[1]
1 (x) + u(x, y1, ..., yn)y1(x),

...

y′n(x) = y
[1]
n (x) + u(x, y1, ..., yn)yn(x),

(y
[1]
1 (x))′ = −u(x, y1, ..., yn)y

[1]
1 (x)− (u2(x, y1, ..., yn) + λ1)y1(x),

...

(y
[1]
n (x))′ = −u(x, y1, ..., yn)y

[1]
n (x)− (u2(x, y1, ..., yn) + λn)yn(x),

yk(0) = 1, k = 1, n,

y
[1]
k (0) = h̃, k = 1, n.

Äëÿ ðåøåíèÿ äàííîé çàäà÷è Êîøè ìîãóò èñïîëüçîâàòüñÿ êëàññè÷å-
ñêèå ÷èñëåííûå ìåòîäû (Àäàìñà, Ãèðà è ò.ä.). Îêîí÷àòåëüíî â êà÷å-
ñòâå ïðèáëèæåííîãî ðåøåíèÿ îáðàòíîé çàäà÷è ïðèíèìàåòñÿ ôóíêöèÿ
u(x, y1(x), ..., yn(x)).
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Îáîçíà÷èì D = {z ∈ C : |z| < 1}, D∗ = {z ∈ C : |z| > 1}.
Ïóñòü f : D → Ω, F : D∗ → Ω∗ � êîíôîðìíûå îòîáðàæåíèÿ, ãäå Ω �
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