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1. Èçðà÷óíàòè
∫∞
0

1−e−αx2

x2
dx, α ≥ 0.

2. à) Ðåøèòè èíòåãðàëíó jåäíà÷èíó ïðèìåíîì Ëàïëàñîâå òðàíñôîðìàöèjå:
ϕ(x) = cos x−

∫ x
0
(x− t) cos (x− t)ϕ(t)dt.

á) Íà£è åêñòðåìàëå ôóíêöèîíàëà J [y(x), z(x)] =
2∫
1

(y′2 + z2 + z′2)dx çà

ãðàíè÷íå óñëîâå y(1) = 1, y(2) = 2, z(1) = 0, z(2) = 1.
3. Ôóíêèjîì w = 2iz+ i ïðåñëèêàòè îáëàñò Dz = {z : |z− 1| < 1, |z− 1

2
| >

1
2
}.

4. Ðåøèòè Ãóðñàîâ ïðîáëåì: 3x2uxx + 2xyuxy − y2uyy = 0, x < y < 1
3√x ,

0 < x < 1, u|x=y = y, u|xy3=1 = y2.
5. Ðåøèòè ïðîáëåì ñëîáîäíèõ îñöèëàöèjà æèöå äóæèíå l ñà ó÷âðø£åíèì
êðàjåâèìà, àêî jå ïî÷åòíà áðçèíà îñöèëîâà»à jåäíàêà 0, à ó ïî÷åòíîì
òðåíóòêó æèöà èìà îáëèê ñèíóñîèäå ϕ0(x) = A sin nπx

l
, n ∈ Z.
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