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Содержание
A ⊂ Rm ∫

A

fdλM

x1 = r cosφ1

x2 = r sinφ1 cosφ2

...
xm−1 = r sinφ1 . . . sinφm−2 cosφm−1

xm = . . . sinφm−1

J = rm−1(sinφ1)
m−2 . . . (sinφm−2)

1

Задача 1. ∫ a

0

dx1

∫ x1

0

dx2

∫ xn−1

0

fdxn =

∫ a

0

dxn

∫ a

xn

dxn−1

∫ a

xn−1

·
∫ 2

x2

dx1

Задача 2. ∫ t

0

dt1

∫ t1

0

dt2· · ·
∫ tn−1

0

f(t1)f(t2) . . . f(tn)dtn =
1

n!

(∫ t

0

f(s)ds

)n

∫ t

0

f(x1)

∫ x1

0

f(x2)dx2dx1
?
==

1

2

(∫ t

0

f(x)dx

)2

=
1

2
F (t)2

∫ t

0

f(x1)

∫ x1

0

f(x2)dx2dx1 =

∫ t

0

f(x1)F (x1)dx1 =

∫ t

0

f(x1) ·
1

(n− 1)!
F (t)n−1 =

1

n!
Fn

∣∣∣∣t
0

Задача 3 (4204a). ∫ 1

0

· · ·
∫ 1

0

(x2
1 + · · ·+ x2

n) dx1 . . . dxn∫ 1

0

x2
k dxk

∫∫∫
[0,1]

1dxn−1 =
1

3
7→ n

3

Задача 4 (4207).
S
√
x1 + · · ·+ xn dx1 . . . dxn

xi ≥ 0 x1 + · · ·+ xn ≤ 1

Решение. 
t1 = x1

t2 = x1 + x2

...
tn = x1 + x2 + · · ·+ xn

0 ≤ t1 ≤ t2 ≤ · · · ≤ tn ≤ 1

J = 1

I =

∫ 1

0

√
tndtn

∫ tn

0

dtn−1

∫ tn−1

0

dtn−2· · ·
∫ t2

0

dt1

Vn−1 =
1

(n− 1)!
Rn−1

1
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Задача 5 (4210).
x2
1

a21
+ · · ·+

x2
n−1

a2n−1

=
x2
n

a2n
xn = ax

Решение. Конус. Замена в полярные
xn = an − x x1 = a1r cosφ1

...
xn−1 = an−1r sinφ1 . . . sinφn−1

V =

∫
A

1dλn =

∫ 1

0

dx

∫ x

0

dr

∫ π

0

dφ1· · ·
∫ 2π

0

dφn−2︸ ︷︷ ︸
λn−1B(0,x)

·a1a2 . . . an2n−2(sinφ2)
n−3 . . . (sinφn − 3)1 =

λmB(0, R) =
π

m
2 Rm

Γ
(
m
2 + 1

)
=

∏
ai ·

∫ 1

0

dx · π
n−1
2 Rn−1

Γ
(
n−1
2 + 1

) =
∏

ai ·
π

n−1
2

Γ
(
n−1
2 + 1

) ∫ 1

0

xn−1 dx =
π

n−1
2

Γ
(
n−1
2 + 1

)
n
· a1a2 . . . an

Задача 6 (4114). ∫ x

0

dx1

∫ x1

0

dx2· · ·
∫ xn−1

0

f(xn) dxn =

∫ x

0

f(u)
(x− u)n−1

(n− 1)!
du
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