
Óïðàæíåíèå 7. Ðåøèòå ìåòîäîì Ôóðüå çàäà÷è
1. ut = uxx − 4u, t > 0, 0 < x < π, u(0, t) = u(1, t) = 0, u(x, 0) = x2 − πx
2. ut = uxx, t > 0, 0 < x < 1, ux(0, t) = u(1, t) = 0, u(x, 0) = x2 − 1.
3. ut = uxx + u+ 2 sin 2x sinx, t > 0, 0 < x < π/2, ux(0, t) = u(π/2, t) = 0, u(x, 0) = 0.
4. ut = uxx − 2ux + x+ 2t, t > 0, 0 < x < 1, u(0, t) = u(1, t) = t, u(x, 0) = ex sin πx.
5. ut = uxx + 4u + x2 − 2t − 4x2t + 2 cos2 x, t > 0, 0 < x < π, ux(0, t) = 0, ux(π, t) = 2πt,
u(x, 0) = 0.

Óïðàæíåíèå 8. Ðåøèòå ñëåäóþùèå îäíîìåðíûå óðàâíåíèÿ òåïëîïðîâîäíîñòè íà âñåé
îñè
1. ut = uxx, x ∈ R, t > 0, u(x, 0) = sinx.
2. ut = uxx + 3t2, x ∈ R, t > 0, u|t=0 = sinx.
3. 4ut = uxx, x ∈ R, t > 0, u|t=0 = e2x−x2

.
4. ut = uxx, x > 0, t > 0, u(x, 0) = 0, u(0, t) = sin t
5. ut = 2uxx − u+ t sinx, x ∈ R, t > 0, u(x, 0) = 1.

Óïðàæíåíèå 9.

1. Êàêèå èç ôóíêöèé 1, e−x, e−x2
, p(x)e−x2

(çäåñü p(x) � íåêîòîðûé ìíîãî÷ëåí) ëåæàò
â ïðîñòðàíñòâå Øâàðöà S?
2. Çàôèêñèðóåì ïðîèçâîëüíûå ÷èñëà a < b. Øàïî÷êîé íà èíòåðâàëå (a, b) íàçûâàþò

ôóíêöèþ ωa,b(x) =

{
0, åñëè x /∈ (a, b),

e
1

(x−a)(x−b) , åñëè x ∈ (a, b).
Ïðèíàäëåæèò ëè ýòà ôóíêöèÿ ïðî-

ñòðàíñòâó S?
3. Êàêèå èç ôóíêöèé 1, p(x) (çäåñü p(x) � íåêîòîðûé ìíîãî÷ëåí), ex, |x|, ω−1,1(x)

|x|1/2

ÿâëÿþòñÿ ýëåìåíòàìè S ′?
4. Êàêèå èç ôóíêöèîíàëîâ δa(x),

∑∞
n=1 δn(x), δ

′
a(x) (êàæäîé òåñòîâîé φ ñîïîñòàâëÿåò

−φ′(a)) ëåæàò â S ′?

5. Âûðàçèòå ôóíêöèîíàë 1
x+i0

, äåéñòâóþùèé ïî ïðàâèëó ⟨ 1

x+ i0
, φ⟩ = lim

ε→+0

∫
R

φ(x)

x+ iε
dx

â âèäå ëèíåéíîé êîìáèíàöèè v.p. 1
x
è δ0(x).

6. Íàéäèòå ïðåäåë lim
n→∞

sin(nx)

x
â S ′.

7. Íàéäèòå ïðîèçâîäíûå (x signx)′, (θ(x) sinx)′ è (θ(x) cosx)′ (çäåñü

θ(x) =

{
1, x ≥ 0,

0, x < 0
� ôóíêöèÿ Õåâèñàéäà).

8. Ôóíêöèþ f(x) = x îïðåäåëèëè íà îòðåçêå [−1, 1], à çàòåì ïåðèîäè÷åñêè ïðîäîëæèëè
íà âñþ ÷èñëîâóþ îñü. Íàéäèòå f ′ è f ′′.

9. Íàéäèòå ïðåîáðàçîâàíèå Ôóðüå ôóíêöèé I[−a,a](x),
1

1 + x2
,
sinx

x
è e−|x|.

10. Íàéäèòå ïðåîáðàçîâàíèå Ôóðüå ôóíêöèé δ0(x), δa(x) è δ′0(x).
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