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§8 ここまでの内容に関する補充問題
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61. S1 = { (x, y) ∈ R2 | x2 + y2 = 1 } 1 C∞

C∞

62. S2 = { (x, y, z) ∈ R3 | x2 + y2 + z2 = 1 } 2 C∞

C∞

M 10
Hausdorff *

63. R2 X = { (x, y) ∈ R2 | |x | = |y | }
(0, 0) ∈ X

Euclid Rm Sm Pm

64. 1 P1 C∞

65. 2 P2 C∞

66. π : R2 \ { o } → P1 S1 = { (x, y) ∈ R2 | x2 + y2 = 1 } P1

f : S1 → P1 f (cos θ, sin θ) = π(cos(θ/2), sin(θ/2))
(1) f : S1 → P1 well-defined
(2) f : S1 → P1 C∞
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67. S1 1 C∞ T2 = S1 × S1 2
S1 = { (x, y) ∈ R2 | x2 + y2 = 1 } T2 R4

T2 C∞ S

* 10 62
Kervaire 1960 10
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68. M m (U, φ) M
(1) V U (V, φ|V ) M
(2) W U W M

69. M m (U, φ), (V, ψ) M 2 U ∩ V ! ∅
p ∈ U ∩ V φ(p) = ψ(p)

χ : U ∪ V → φ(U) ∪ ψ(V ) ⊂ Rm

χ(p) =
{
φ(p), p ∈ U,
ψ(p), p ∈ V .

(1) χ
(2) (U ∪ V, χ) M M

R2

70. M m { (Uα, φα) }α∈A A 2
M α ∈ A α β ∈ A

Uα ∩Uβ ! ∅

“ ”

M m Cr S = { (Uα, φα) }α∈A Cr M S

(V, ψ) S ′ = S ∪ { (V, ψ) } M Cr

(V, ψ) S 許容される

71. 6.3*

M, S 53 54 Cr

M (S ) S M

Cr S Cr M
S M (V, ψ) Cr 54

68 (1)

72. M m Cr , (U, φ) M Cr V U
(V, φ|V ) M Cr

* (V, ψ)
S = { (Uα, φα) }α∈A Uα ∩ V ! ∅ α ∈ A

φα ◦ ψ−1 : ψ(Uα ∩ V ) → φα(Uα ∩ V ), ψ ◦ φ−1α : φα(Uα ∩ V ) → ψ(Uα ∩ V )

Cr


