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1.1

∫
C
(2x− y) dx+ (x+ y) dy =

∫ 1

0

(
2t− t2

)
dt+

(
t+ t2

)
2tdt

=

∫ 1

0

(
2t3 + t2 + 2t

)
dt

=

[
1

2
t4 +

1

3
t3 + t2

]1
0

=
11

6

1.2

∫
C

v · dx =

∫ 1

0

 2 (a+ t) (b+ t) c

(a+ t)2 c

(a+ t)2 (b+ t)

 ·

 1
1
0

dt+
∫ 2

1

 2 (a+ 1) (b+ 1) (c− 1 + t)

(a+ 1)2 (c− 1 + t)

(a+ 1)2 (b+ 1)

 ·

 0
0
1

dt

=

∫ 1

0

(
2 (a+ t) (b+ t) c+ (a+ t)2 c

)
dt+

∫ 2

1
(a+ 1)2 (b+ 1) dt

= c
(
a2 + 2a (b+ 1) + b+ 1

)
+ (a+ 1)2 (b+ 1)

= a2 (b+ c+ 1) + (2a+ 1) (b+ 1) (c+ 1)

また、線積分の性質を考えると∫
C

v · dx =

∫
C
∇

(
x2yz

)
dx

= (a+ 1)2 (b+ 1) c− a2bc+ (a+ 1)2 (b+ 1) (c+ 1)− (a+ 1)2 (b+ 1) c

= (a+ 1)2 (b+ 1) (c+ 1)− a2bc

1.3

v =

(
y − x
3x+ 2y

)
, D :=

{(
x
y

)
∈ R2

∣∣∣∣0 ≤ x, y ≤ 1, y ≤ x

}
∫
C
(y − x) dx+ (3x+ 2y) dy =

∫∫
D
∇×

(
y − x
3x+ 2y

)
dxdy

=

∫∫
D
2dxdy

=

∫ 1

0

∫ x

0
2dydx

=

∫ 1

0
2xdx

= 1

1
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1.4

(i)

∂

∂x

(
x

x2 + y2

)
− ∂

∂y

(
−y

x2 + y2

)
=

−x2 + y2

(x2 + y2)2
− −x2 + y2

(x2 + y2)2

= 0

(ii)

場合分けにして、
(

0
0

)
は閉曲線の内部に存在しないとき

∫
C

−y

x2 + y2
dx+

x

x2 + y2
dy =

∫∫
D
0dxdy

= 0(
0
0

)
が内部に存在するとき、計算便利のため C =

(
r cos θ
r sin θ

)
とする.C ′ =

(
−r sin θ
r cos θ

)
∫
C

vdx =

∫ 2π

0

 −r sin θ

r2
r cos θ
r2

 ·
(

−r sin θ
r cos θ

)
dθ

=

∫ 2π

0
1dθ

= 2π
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