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§2 微分可能多様体．特に球面について

m次元球面 Sm

15. m Sm ⊂ Rm+1 47 4
C∞ T = { (U, φ), (V, ψ) } U = Sm \ { p+1 },

V = Sm \ { p−1 }, p±1 = (0, . . . , 0,±1) φ : U → Rm,
ψ : V → Rm x′ Rm

φ(x′, xm+1) =
1

1 − xm+1
x′, ψ(x′, xm+1) =

1
1 + xm+1

x′.

49 (6.13) ψ ◦ φ−1 : φ(U ∩ V ) → ψ(U ∩ V )

(ψ ◦ φ−1)(y) = 1
∥y∥2

y, y ∈ φ(U ∩ V ) = Rm \ { o }

y (ψ ◦ φ−1)(y) 1

16. 6.2
m Sm T C∞

S 43 2 S T C∞

S = { (U+1 , φ+1 ), (U−
1 , φ

−
1 ), . . . , (U+m, φ+m), (U−

m, φ
−
m), (U+m+1, φ+m+1), (U−

m+1, φ
−
m+1) } ,

i = 1, . . . , m, m+ 1
φ ◦ (φ+i )−1 : φ+i (U+i ∩U) → φ(U+i ∩U) C∞ i = 1,

. . . , m i = m + 1

17. m Sm Rm+1 m C∞ 部分多様体
(submanifold) C∞ 超曲面 (hypersurface)

12.III
Sm p p Rm+1 (U, φ) = (U ; x1, . . . , xm, xm+1)
*

(i) (U, φ) Rm+1 C∞ 54

(ii) U ∩ Sm = { q ∈ U | xm+1(q) = 0 }

*φ 1 m m + 1 U → R x1 , . . . , xm , xm+1
38



極座標の局所座標系としての取り扱い

18. R2 \ { o } R2

R2 C∞ { (R2, id) } R2 \ { o }
S = { (R2 \ { o } , id) } R2 \ { o } C∞

R2 \ { o } C∞

C∞ R2 \ { o } 4 U±, V±
U± = { (x, y) ∈ R2 | x ≷ 0 }, V± = { (x, y) ∈ R2 | y ≷ 0 }

φ±, ψ± x = (x, y)

φ+ : U+ → (0,∞) × (−π/2, π/2), φ+(x) = (∥x∥, arcsin+(y/∥x∥))
φ− : U− → (0,∞) × (π/2, 3π/2), φ−(x) = (∥x∥, arcsin−(y/∥x∥))
ψ+ : V+ → (0,∞) × (0, π), ψ+(x) = (∥x∥, arccos+(x/∥x∥))
ψ− : V− → (0,∞) × (−π, 0), ψ−(x) = (∥x∥, arccos−(x/∥x∥)).

arcsin±, arccos± (−1, 1)
sin, cos C∞

(1) T = { (U+, φ+), (U−, φ−), (V+, ψ+), (V−, ψ−) } R2 \ { o } C∞

(2) S T R2 \ { o } C∞

19. (U, φ) (Ũ, φ̃) U ⊂ Ũ φ̃|U = φ
(Ũ, φ̃) (U, φ) (U+, φ+)

R2 \ { o } (Ũ+, φ̃+) o ∈ Ũ+

微分可能多様体についての基本事項

20. 6.1
1 ≤ r ≤ ∞ M m Cr N n Cr Cr

S = { (Uα, φα) }α∈A, T = { (Vβ, ψβ) }β∈B M × N

{ (Uα × Vβ, φα × ψβ) }(α,β)∈A×B
m+ n Cr φα ×ψβ

21. 6.4 + α
φ : R→ R φ(x) = x3 (R, φ) R (R, φ)

T = { (R, φ) } R C∞ S = { (R, id) }
R C∞

(1) T S

(2) R 2 T , S C∞

(R,T ), (R,S ) (R,T ) (R,S ) C∞


