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໰୊ 1 ΊΑɽٻͷੵ෼Λ࣍

(a)

∫

0≤x,y≤1
(x+ y)ex+y dxdy (b)

∫

0≤x,y≤π
2

sin(x+ 2y) dxdy

໰୊ 2 ΊΑɽٻͷੵ෼Λ࣍

(a)

∫

x,y≥0
x+y≤1

(x+ y)2 dxdy (b)

∫

0≤x≤1√
x≤y≤1

√
1 + y3 dxdy

໰୊ 3 .ͷ໰͍ʹ౴͑Α࣍

(a) ׵ͷੵ෼Λม਺ม࣍ s = x+ y, t = x− y Λ༻͍ͯٻΊΑɽ

∫

0≤x+y≤a
0≤x−y≤b

(x2 − y2) dxdy (a, b ≥ 0)

(b) ΊΑɽٻͯ͠׵ඪʹม࠲ۃͷੵ෼Λ࣍

∫

x,y≥0
x2+y2≤a2

xy dxdy (a ≥ 0)

໰୊ 4 ෼ੵٛ޿
∫

0<x,y≤1

dxdy

x+ y

ΛٻΊΑɽͨͩ͠ੵٛ޿෼͸ʮ༗քดू߹্ͷ༗քؔ਺ͷੵ෼ʯͷݶۃͱͯ͢͠ࢉܭΔ͜ͱɽ

໰୊ 5 ෼ੵٛ޿
∫∞
−∞ e−x2

dxΛٻΊΑɽͨͩ͠ੵٛ޿෼͸ʮ༗քดू߹্ͷ༗քؔ਺ͷੵ෼ʯͷݶۃͱͯ͠

Δ͜ͱɽ͢ࢉܭ
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໰୊ 1 (a)
∫
0≤x,y≤1(x+ y)ex+y dxdy = 2(

∫ 1
0 xex dx)(

∫ 1
0 ey dy) = 2(e− 1).

(b)
∫
0≤x,y≤π

2
sin(x+ 2y) dxdy =

∫ π
2

0 dx
∫ π

2

0 sin(x+ 2y) dy = 1
2

∫ π
2

0 (cosx+ sinx) dx = 1.

໰୊ 2 (a)
∫
x,y≥0
x+y≤1

(x+ y)2 dxdy =
∫ 1
0 dx

∫ 1−x
0 (x+ y)2 dy = 1

3

∫ 1
0 (1− x3) dx = 1

4 .

(b)
∫

0≤x≤1√
x≤y≤1

√
1 + y3 dxdy =

∫
0≤y≤1
0≤x≤y2

√
1 + y3 dxdy =

∫ 1
0

√
1 + y3 dy

∫ y2

0 dx =
∫ 1
0 y2

√
1 + y3 dy =

[ 29 (1 + y3)
3
2 ]y=1

y=0 = 4
√
2−2
9 .

໰୊ 3 (a) ∂(x,y)
∂(s,t) = ( ∂(s,t)∂(x,y) )

−1 = (det
(
1 1
1 −1

)
)−1 = − 1

2 ΑΓ
∫
0≤x+y≤a
0≤x−y≤b

(x2− y2) dxdy =
∫
0≤s≤a
0≤t≤b

(x+ y)(x−

y) |∂(x,y)∂(s,t) | dsdt =
1
2

∫
0≤s≤a
0≤t≤b

st dsdt = 1
2 (
∫ a
0 s ds)(

∫ b
0 t dt) = a2b2

8 ɽ

(b) x = r cos θ, y = r sin θ, ͱ͓͍ͯ࠲ۃඪʹม͢׵Δͱ ∂(x,y)
∂(r,θ) = r ΑΓ

∫
x,y≥0

x2+y2≤a2

xy dxdy =

∫
0≤r≤a
0≤θ≤π

2

xy |∂(x,y)∂(r,θ) | drdθ =
∫
0≤r≤a
0≤θ≤π

2

r3 cos θ sin θ drdθ = (
∫ a
0 r3 dr)(

∫ π
2

0 cos θ sin θ dθ) = a4

8 ɽ

໰୊ 4 ੵ෼ྖҬͷۙྻࣅ {Kℓ} ͱͯ͠ Kℓ = [ℓ−1, 1]2 ΛͱΔͱ Jℓ =
∫
Kℓ

dxdy
x+y =

∫
ℓ−1≤x,y≤1

dxdy
x+y =

∫ 1
ℓ−1 dx

∫ 1
ℓ−1

dy
x+y =

∫ 1
ℓ−1{log(x+1)− log(x+ℓ−1)} dx = [(x+1) log(x+1)−(x+ℓ−1) log(x+ℓ−1)]x=1

x=ℓ−1 =

2 log 2− 2(1 + ℓ−1) log(1 + ℓ−1) + 2ℓ−1 log(2ℓ−1) ैͬͯ
∫
0<x,y≤1

dxdy
x+y = limℓ→∞ Jℓ = 2 log 2ɽ

໰୊ 5 ෼ੵٛ޿ I =
∫
R2 e−x2−y2

dxdy Λ͑ߟΔɽੵ෼ྖҬ R2 ͷۙྻࣅ {Kℓ} ͱͯ͠ Kℓ = [−ℓ, ℓ]2

ΛͱΔͱ Jℓ =
∫
Kℓ

e−x2−y2

dxdy =
∫
−ℓ≤x,y≤ℓ e

−x2−y2

dxdy = (
∫ ℓ
−ℓ e

−x2

dx)(
∫ ℓ
−ℓ e

−y2

dy) =

(
∫ ℓ
−ℓ e

−x2

dx)2ɽ·ͨ R2 ͷۙྻࣅ {K ′
ℓ} ͱͯ͠ K ′

ℓ = {(x, y) ∈ R2; x2 + y2 ≤ ℓ2} ΛͱΔͱ
J ′
ℓ =

∫
K′

ℓ
e−x2−y2

dxdy =
∫
x2+y2≤ℓ2 e

−x2−y2

dxdyɽ͜͜Ͱ x = r cos θ, y = r sin θ ͱ͓͍ͯ

Δͱ͢׵ඪʹม࠲ۃ J ′
ℓ =

∫
0≤r≤ℓ
0≤θ≤2π

re−r2 drdθ = (
∫ ℓ
0 re−r2 dr)(

∫ 2π
0 dθ) = π(1 − e−ℓ

2

)ɽैͬͯ

(
∫∞
−∞ e−x2

dx)2 = limℓ→∞ Jℓ = I = limℓ→∞ J ′
ℓ = π ͔ͭ

∫∞
−∞ e−x2

dx ≥ 0ΑΓ
∫∞
−∞ e−x2

dx =
√
πɽ


