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1. a) Äîêàæèòå, ÷òî∫ π/2

0

cosm−1 x sinn−1 x dx =
Γ(m

2
)Γ(n

2
)

2Γ(m+n
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)
, Rem > 0, Ren > 0,

á) Âûðàçèòå èíòåãðàë
∫ 1

−1
(1− x)p(1 + x)qdx, ãäå p, q > −1, ÷åðåç çíà÷åíèÿ Γ-ôóíêöèè.

â) Âû÷èñëèòå èíòåãðàë
∫ 1

0
dx

n√1−xm , ãäå m > 0.

ã) Âû÷èñëèòå èíòåãðàë
∫∞

0
xmdx

(a+bxn)p
, ãäå a, b, n > 0.

ä) Âû÷èñëèòå I(n) =
∫∞
−∞ x

ne−x
2
dx, n ∈ R, n ≥ 0 ÷åðåç çíà÷åíèÿ Γ-ôóíêöèè. Äî-

êàæèòå, ÷òî I(2n + 1) = 0 ïðè è I(2n) = (2n+1)!!
2n

√
π äëÿ öåëûõ ïîëîæèòåëüíûõ

n = 0, 1, 2....

2. Ïóñòü a1, . . . , ak, b1 . . . , bl íå ÿâëÿþòñÿ öåëûìè íåïîëîæèòåëüíûìè ÷èñëàìè. Äîêàæèòå,
÷òî áåñêîíå÷íîå ïðîèçâåäåíèå

∞∏
n=0

(a1 + n) · · · (ak + n)

(b1 + n) · · · (bl + n)

ñõîäèòñÿ òîãäà è òîëüêî òîãäà, êîãäà îíî óðàâíîâåøåííî, ò.å., k = l è a1 + · · · + ak =

b1 + · · ·+ bl, è ðàâíî â ýòîì ñëó÷àå îòíîøåíèþ
Γ(b1) · · ·Γ(bl)

Γ(a1) · · ·Γ(ak)
.

3. a) Äîêàæèòå, ÷òî ôóíêöèÿ G(z) = 2zΓ( z
2
)Γ( z+1

2
) óäîâëåòâîðÿåò ôóíêöèîíàëüíîìó

óðàâíåíèþ G(z + 1) = zG(z)
á)* Äîêàæèòå (âîñïîëüçîâàâøèñü, íàïðèìåð, ëþáîé èç èçâåñòíûõ Âàì êîíñòðóêöèé

Γ(z)) ôîðìóëó óäâîåíèÿ
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Γ(z).

4. à) Âû÷èñëèòå èíòåãðàë∫ 1

0

xα1−1
1 dx1

∫ 1−x1

0

xα2−1
2 dx2 · · ·

∫ 1−x1−···−xn−1

0

xαn−1
n dxn.

á) Ïóñòü p1, ..., pn - ïîëîæèòåëüíûå ÷èñëà .Âû÷èñëèòå îáúåì òåëà, çàêëþ÷åííîãî ìåæ-
äó ïîâåðõíîñòÿìè xi ≥ 0, i = 1, ..., n,

∑n
i=1(xi/ai)

pi ≤ 1.
â)* Âû÷èñëèòå èíòåãðàë ∫∫

S

xα1−1
1 · xαn−1

n dx1 · · · dxn

ãäå S - ìíîæåñòâî xi ≥ 0,
∑
xi = 1.

5.* Äîêàæèòå, ÷òî èíòåãðàë Äèðèõëå∫∫
f(t1 + t2 + · · ·+ tn)tα1−1

1 · · · tαn−1
n dt1 · · · dtn, Reαj > 0

âçÿòûé ïî ñèìïëåêñó 0 ≤ t1 ≤ 1, 0 ≤ tn ≤ 1, t1 + · · · tn ≤ 1, ðàâåí

Γ(α1) · · ·Γ(αn)

Γ(α1 + · · ·+ αn)

∫ 1

0

f(τ)τα1+···αn−1dτ.

6.* Èñïîëüçóÿ òîæäåñòâî 1
xm

= 1
Γ(m)

∫∞
0
tm−1e−xtdt, íàéäèòå èíòåãðàë∫ ∞

0

cos ax

xm
dx. (0 < m < 1)


