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1 2ͭͷෳૉ਺ z = 3 + i, w = 1 + i ʹର͠, ࣍Λ͠ࢉܭ,

a+ biʢͨͩ͠, a, b ͸࣮਺ʣͷܗʹ͠ͳ͍͞.
ʲ֤ 6఺ʳ

(1) z + w

= 4 + 2i.

(2) zw

=(3 + i)(1 + i)

=3 + 4i+ i2

=3 + 4i+ (−1)

=2 + 4i.

(3)
z

w

=
3 + i

1 + i
=

(3 + i)(1− i)

(1 + i)(1− i)

=
3− 2i− i2

1− i2
=

3− 2i− (−1)

1− (−1)

=
4− 2i

2
=

2(2− i)

2

=2− i.

2 ࣍ͷจͷۭཝʹ౰ͯ͸·Δ࠷΋ద੾ͳ਺·ͨ͸ࣜΛ౴͑

ͳ͍͞.
ʲ֤ 1఺ʳ

i1 + i2 + i3 + · · ·+ i2018
(
=

2018∑

k=1

ik
)

(∗)

ͷ஋ΛٻΊ͍ͨ. i1 = i, i2 = (1) , i3 = (2) , i4 =

(3) Ͱ͋Δ͔Β, ik ͸ i, (1) , (2) , (3) ͷ܁

Γฦ͠ͱͳΔ.

i+ (1) + (2) + (3) = (4)

͔ͭ, 2018 Λ (5) Ͱׂͬͨ༨Γ͸ 2 Ͱ͋Δ͔Β, (∗)

ͷ஋͸ (6) ͱͳΔ͜ͱ͕Θ͔Δ.

(1)ɹɹɹɹɹɹ (2)ɹɹɹɹɹɹ (3)ɹɹɹɹɹɹ

(4)ɹɹɹɹɹɹ (5)ɹɹɹɹɹɹ (6)ɹɹɹɹɹɹ

−1 −i 1

0 4 i− 1

3 ࣍ͷจষΛಡΜͰ, Լͷ֤໰ʹ౴͑ͳ͍͞.

ෳૉ਺ 1 +
√
3i ͸

1 +
√
3i = 2

(
cos

π

3
+ i sin

π

3

)
(♯)

ͱද͢͜ͱ͕Ͱ͖Δ. ͜Ε͸ҎԼͷΑ͏ʹͯ͠ಋ͘͜

ͱ͕Ͱ͖Δ; ෳૉ਺ 1 +
√
3i ͷ (a) ͸ 2 Ͱ͋Δ͔Β,

1 +
√
3i Λ 2 Ͱ͘͘Δͱ

1 +
√
3i = 2

(
1

2
+ i

√
3

2

)

ͱͳΔ.

(
1

2

)2

+

(√
3

2

)2

= (b) ΑΓ, cos θ =
1

2
,

sin θ =

√
3

2
Λຬͨ͢ θ ͕ଘ͢ࡏΔ. ͜ͷ θ Λ 1 +

√
3i

ͷ (c) ͱ͍͏. 1 +
√
3i ͷ৔߹͸, θ =

π

3
Ͱ͋Δ. Ҏ্

ͷ͜ͱ͔Β, (♯) ΛಘΔ.

(1) ۭཝʹ౰ͯ͸·Δ࠷΋ద੾ͳ۟ޠ, ਺, ·ͨ͸ࣜΛ

౴͑ͳ͍͞.
ʲ֤ 2఺ʳ

(a)ɹɹɹɹɹɹ (b)ɹɹɹɹ (c)ɹɹɹɹɹɹઈର஋ 1 ภ֯

(2) Ұൠͷෳૉ਺ z ͷ (a) Λදࣜ͢ͱͯ͠ਖ਼͍͠΋

ͷΛ࣍ͷબ୒ࢶʢΞʣʙʢΤʣͷத͔Βબͼͳ͍͞.

બ୒ࢶ

ʢΞʣz2 ʢΠʣz z̄ ʢ΢ʣz̄2 ʢΤʣ
√
z z̄

ղ౴ཝɹɹɹɹɹʢΤʣʲ2఺ʳ

(3) (♯) Λར༻ͯ͠, (1 +
√
3i)8 Λ a+ bi ͷܗʹ௚͠ͳ

͍͞.

(1 +
√
3i)8 = 28

(
cos

π

3
+ i sin

π

3

)8

=256

(
cos

8π

3
+ i sin

8π

3

)
= 256

(
cos

2π

3
+ i sin

2π

3

)

=256

(
−1

2
+

√
3

2
i

)
= 128

(√
3i− 1

)
. ʲ6఺ʳ

(4) (♯) Λར༻ͯ͠, 1 +
√
3i ͷ 2৐ࠜΛ͢΂ͯٻΊͳ

͍͞.

1 +
√
3i ͷ 2৐ࠜΛ w = r(cos θ + i sin θ) ͱ͓͘ͱ,

w2 = r2(cos 2θ + i sin 2θ) = 2
(
cos

π

3
+ i sin

π

3

)

Ͱ͋Δ͔Β, r2 = 2, 2θ =
π

3
+ 2nπ ͕੒Γཱͭ. Αͬͯ,

r =
√
2, θ =

π

6
,
7π

6
, ͭ·Γ, 1 +

√
3i ͷ 2৐ࠜ͸

±
√
2

(√
3

2
+

i

2

)
. ʲ6఺ʳ
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4 ࣍ͷؔ਺ f(z) ͕ਖ਼ଇؔ਺͔൱͔൑ఆ͠, ਖ਼ଇͳΒ͹ಋؔ

਺ f ′(z) ΛٻΊͳ͍͞. ͨͩ͠, z = x+ y i ͱ͢Δʢx, y

͸࣮ม਺ʣ.
ʲ֤ 6఺ʳ

(1) f(z) = z2

z ͷଟ߲ࣜؔ਺͸ਖ਼ଇͰ͋Δ. ಋؔ਺͸, f ′(z) = 2z.

(2) f(z) = x2 + y2 i

∂

∂x
x2 = 2x ̸= 2y =

∂

∂y
y2

ΑΓ, ίʔγʔɾϦʔϚϯͷํఔࣜΛຬͨ͞ͳ͍ͷͰ, ਖ਼ଇ

Ͱ͸ͳ͍.

(3) f(z) = x2 − y2 + y + (2xy − x)i

∂

∂x
(x2 − y2 + y) = 2x =

∂

∂y
(2xy − x)

∂

∂y
(x2 − y2 + y) = −2y + 1 = − ∂

∂x
(2xy − x)

ΑΓ, ίʔγʔɾϦʔϚϯͷํఔࣜΛຬͨ͢ͷͰ, ਖ਼ଇͰ͸

͋Δ. ಋؔ਺͸

f ′(z) =
∂

∂x
(x2 − y2 + y) +

∂

∂x
(2xy − x) i

=2x+ (2y − 1)i.

(=2z − i)

ʢ࣮ࡍʹ, f(z) = z2 − iz Ͱ͋Γ, ͜Ε͸ଟ߲ࣜؔ਺Ͱ͋Δ.ʣ

5 ࣍ͷؔ਺ f(z) ͱۂઢ C ʹର͠, ෳૉੵ෼
∫

C
f(z) dz Λ

.Ίͳ͍͞ٻ
ʲ֤ 6఺ʳ

(1) f(z) = z + 2, C : z(t) = (1 + t) + it (0 ! t ! 1)

f(z) ͸ଟ߲ࣜؔ਺ͳͷͰෳૉ਺ฏ໘શҬͰਖ਼ଇͰ͋Δ. Αͬ

ͯ, ෳૉੵ෼ͷ஋͸ۂઢ C ͷ୺఺ z(0) = 1, z(1) = 2 + i

ʹͷΈґଘ͢Δ. ಛʹ, f(z) ͷؔ࢝ݪ਺ F (z) ͕ଘ͠ࡏ,

F (z) =
1

2
z2 + 2z ͳͷͰ,

∫

C
f(z) dz =F (2 + i)− F (1) =

1

2
(2 + i)2 + 2(2 + i)−

(
1

2
+ 2

)

=
1

2
(4 + 4i− 1) + 4 + 2i− 5

2
= 3 + 4i.

z′(t) = 1 + i Ͱ͋Δ͔Β, ෳૉੵ෼ͷఆٛΑΓ,

∫

C
f(z)dz =

∫ 1

0
{(1 + t) + it+ 2} (1 + i) dt

Λͯ͠ࢉܭ΋݁Ռ͸ಉ༷Ͱ͋Δʢৄࡉ͸লུʣ.

(2) f(z) =
1

z − 2
, C : ఺ݪ 0 Λத৺ͱ͢Δ൒ܘ 1 ͷԁ

f(z) ͸ z = 2 Λআ͘ྖҬͰਖ਼ଇؔ਺Ͱ͋Δ. C ͸୯Ұดۂ

ઢͰ z = 2 Λ಺෦ʹؚ·ͳ͍ͷͰ, ίʔγʔͷੵ෼ఆཧΑΓ,
∫

C
f(z) dz = 0.

(3) f(z) =
z3 − 1

z − i
, C : ఺ݪ 0 Λத৺ͱ͢Δ൒ܘ 2 ͷԁ

f(z) ͸ z = i Λআ͘ྖҬͰਖ਼ଇͰ͋Δ͕, |i| = 1 ΑΓ, ͜Ε

͸୯Ұดۂઢ C ͷ಺෦ʹ͋Δ. Ұํ, ෼ࢠͷ g(z) := z3 − 1

͸ଟ߲ࣜؔ਺ͳͷͰ, ෳૉ਺ฏ໘શҬͰਖ਼ଇͰ͋Δ. Αͬͯ,

ίʔγʔͷੵ෼දࣔΑΓ,
∫

C
f(z) dz =2π i g(i) = 2π i (i3 − 1)

=2π(i4 − i) = 2π (1− i).

ʢ෦෼఺ʣ ഑఺͕ʲ6఺ʳͷ໰୊ʹ͍ͭͯ͸, ෦෼఺ͱͯ͠

ʲ3఺ʳՃ఺͢Δ͜ͱ͕͋Δ.


