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§3 微分可能な関数・写像

球面における微分可能な関数・写像

22. 7.1
m Sm ⊂ Rm+1 hk (k = 1, . . . , m, m + 1)

hk(x1, . . . , xm, xm+1) = xk

hk : Sm → R C∞ 15
T = { (U, φ), (V, ψ) }

23. m, k m Sm ⊂ Rm+1 m + k Sm+k ⊂ Rm+k+1

i : Sm → Sm+k

i(x1, . . . , xm, xm+1) = (x1, . . . , xm, xm+1, 0, . . . , 0︸!!︷︷!!︸
k

).

i : Sm → Sm+k C∞

24. m Sm ⊂ Rm+1 C∞ f : Sm → R Rm+1 C∞

f̃ : Rm+1 → R f̃ |Sm = f
1

微分可能な関数・写像についての基本事項

25. 7.4
0 ≤ s ≤ r ≤ ∞ M, N Cr {Wλ }λ∈Λ M

f : M → N f Wλ f |Wλ : Wλ → N Cs

f Cs

26. 0 ≤ s ≤ r ≤ ∞ M Cr f : M → R g : M → R M
Cs f + g : M → R f g : M → R

( f + g)(p) = f (p) + g(p), ( f g)(p) = f (p)g(p), p ∈ M

f + g, f g M Cs

M Cs *

*



陰関数定理と Rm の部分多様体

Sm

m, n m > n m C∞ M N N M
n C∞ 部分多様体 N p p M C∞

(U, φ) = (U ; x1, . . . , xm) U ∩ N = { q ∈ U | xn+1(q) = · · · = xm(q) = 0 }
17 m − n 1

N M n C∞ N n C∞

12.2
12.2
f : Rm → Rr C∞ N = f−1(o) N p f

Jacobi (J f )p r N Rm m− r C∞

15.1

27. Sm Rm+1 m C∞ 17
f (x) = 1 − ∥x∥2 Sm = f−1(0)

28. 12.4
Rm C∞ f Rm+1 m C∞

Riemann球面，複素解析との関連

S2 ⊂ R3 Riemann球面 Ĉ U = S2\{ (0, 0, 1) },V = S2\{ (0, 0,−1) }
49 5 φ : U → R2 = C, ψ : V → R2 = C

C 71 7
U C z V C w 2
C Cz , Cw U ∩ V C C \ { 0 }

ψ ◦ φ−1 : Cz \ { 0 } → Cw \ { 0 }, φ ◦ ψ−1 : Cw \ { 0 } → Cz \ { 0 }
ψ ◦ φ−1(z) = 1/z, φ ◦ ψ−1(w) = 1/w

ψ ◦ φ−1, φ ◦ ψ−1 C∞

Riemann S2 = Ĉ 1 Ĉ

29. 7.2
f (z) = 1/z f : Cz → Cz \ { 0 } Riemann C∞

f̃ : Ĉ→ Ĉ

30. Liouville
C f f f

f : Cz → C f Ĉ

f̂ : Ĉ → C Riemann
Ĉ f


