
ҎԼͷ̏ͭͷͷ͏͔ͪΒ̍ͭΛબͯ͠, ղ༻ࢴʹղΛهೖͤΑ. ͳ͓ղʹ
ͨͬͯ, ,͠هͳͲͳΔ͘ৄ͘͠ࢉܭ్தͷํ͑ߟ ԿΒ͔ͷఆཧΛ༻͍ͨ
߹, ͦͷ໊લ༰໌͢هΔ͜ͱ.

ҎԼ, R Λ࣮શମͷू߹ͱ͢Δ.

5 n Λ 1 Ҏ্ͷͱͯ͠, Sn Λ n .ͱ͢Δ܈ͷରশ࣍ ·ͨ An ⊂ Sn Λ n ͷަ࣍
܈ͱ͢Δ.

(1) An ͕ Sn ͷਖ਼ن෦܈Ͱ͋Δ͜ͱΛࣔͤ.

(2) An ͕Ξʔϕϧ܈ͱͳΔΑ͏ͳ n ΛશͯٻΊΑ.

(3) n ͕ 3 Ҏ্ͷͱ͖, An ͕͞ 3 ͷ८ճஔʹΑͬͯੜ͞ΕΔ͜ͱΛࣔͤ.

6 X = R2/(2πZ)2 Λ ,τʔϥεͱ͠ݩ࣍2 S2 = {(x, y, z) ∈ R3 | x2 + y2 + z2 = 1} Λ
.໘ͱ͢Δٿݩ࣍2 ࣸ૾ f : X → S2 Λ

f([(θ,φ)]) = (sin θ cosφ, sin θ sinφ, cos θ)

ͱఆٛ͢Δ. ͨͩ͠ [(θ,φ)]  (θ,φ) ∈ R2 ͕ද͢Δ X ͷͰ͋Δ.

(1) f ͷ૾͕࣮ࡍʹ S2 ʹؚ·ΕΔ͜ͱΛࣔͤ.

(2) f શࣹ͔Ͳ͏͔, ୯ࣹ͔Ͳ͏͔Λ͑Α.

(3) f ͷඍ dfp : TpX → Tf(p)S
2 ͕શ୯ࣹͱͳΒͳ͍ p ∈ X ΛશͯٻΊΑ. ·ͨ,

ͦͷΑ͏ͳ p ʹ͓͍ͯ Ker (dfp), Im (dfp) ΛٻΊΑ. ͨͩ͠Մඍଟ༷ମ M ʹ
ରͯ͠, TxM  M ͷ x ∈ M ʹ͓͚ΔϕΫτϧۭؒΛද͢ͷͱ͢Δ.

7 f(z) = 1
z2(z−1) ͱ͓͘. ҎԼͰดۂઢͷ͖ܭ࣌ճΓͱͯ͠, ʹ͑Α.

(1) f Λ࣍ͷྖҬ্Ͱϩʔϥϯల։ͤΑ.

(i) {z ∈ C | 0 < |z| < 1} (ii) {z ∈ C | |z| > 1}

(2) C Λ࣍ͷดۂઢͱͨ͠ͱ͖, 1
2πi

∫
C f(z)dz ΛٻΊΑ.

(i) C = {z ∈ C | |z| = 1
2} (ii) C = {z ∈ C | |z| = 2}
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(3) n,m Λ 1 Ҏ্ͷͱͯ͠, α, β Λ૬ҟͳΔෳૉͱ͢Δ. ͜ͷͱ͖ R >
max{|α|, |β|} ʹରͯ͠ 1

2πi

∫
|z|=R

dz
(z−α)n(z−β)m ΛٻΊΑ.
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