
1. Ïðèêëàäíûå ìåòîäû àíàëèçà. Ëèñòîê 4.

Çàäà÷è èç êîíòðîëüíîé ðàáîòû. �åøèòü âñå òå çàäà÷è, êîòîðûå íå áûëè ðåøåíû, èëè áûëè ðåøåíû

íåïðàâèëüíî âî âðåìÿ êîíòðîëüíîé. Ñðîê ñäà÷è - 17 íîÿáðÿ.

1. Íàéäèòå ðåøåíèå çàäà÷è Êîøè: x′′ +2x′ = ϕ(t), x(0) = x′(0) = 0, ãäå ϕ(t) = e−t
ïðè 0 < t < 1

è ϕ(t) = 0 ïðè t > 1.

2. �åøèòå êðàåâóþ çàäà÷ó x′′−x = f(t), x(0) = x(1) = 0. Âûïèøèòå ñîîòâåòñòâóþùóþ �óíêöèþ

�ðèíà.

3. Íàéäèòå ïðåîáðàçîâàíèå Ôóðüå F [(x2 + a2)−1].

4. Ïîñëåäîâàòåëüíîñòü fn ∈ D′
îáîáùåííûõ �óíêöèé ñõîäèòñÿ ê îáîáùåííîé �óíêöèè f ∈ D′

.

Äîêàæèòå:

(1) ÷òî ïîñëåäîâàòåëüíîñòü f ′

n
òàêæå ñõîäèòñÿ â D′

;

(2) ÷òî ïîñëåäîâàòåëüíîñòü g(x)fn ñõîäèòñÿ, åñëè g(x) ∈ C∞(R);
(3) óêàæèòå, êàêèå äîñòàòî÷íî ñäåëàòü óòî÷íåíèÿ (åñëè îíè íåîáõîäèìû), ÷òîáû òàêèå æå

óòâåðæäåíèÿ âûïîíÿëèñü â S ′
.

5. Äîêàæèòå ðàâåíñòâî

a(x)δ′(x) = −a′(0)δ(x) + a(0)δ′(x), a ∈ C1(R)

6. Âû÷èñëèòå (sin |x|)′′ â ñìûñëå îáîáùåííûõ �óíêöèé.

7. Ïîêàæèòå, ÷òî ïðè ïðîèçâîëüíûõ ïîñòîÿííûõ C1 è C2 �óíêöèÿ u(x) = C1 + C2θ(x) + log |x|
ÿâëÿåòñÿ ðåøåíèåì óðàâíåíèÿ xu′(x) = 1 â îáîáùåííûõ �óíêöèÿõ. Äîêàæèòå, ÷òî ýòî âñå

ðåøåíèÿ óðàâíåíèÿ xu′(x) = 1.
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