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§9 逆関数の定理，陰関数の定理．正則点と臨界点

逆関数の定理，陰関数の定理の応用

73. 10.5
f : M → N Cr p0 ∈ M (df )p0 : Tp0 (M) → Tf (p0)(N)

p0 (U, φ) = (U ; x1, . . . , xm) f (p0)
(V, ψ) = (V ; y1, . . . , yn)
(i) φ(p0) = o ∈ Rm, ψ( f (p0)) = o ∈ Rn, f (U) ⊂ V .
(ii) p ∈ U φ(p) = (x1, . . . , xm) ψ( f (p)) = (x1, . . . , xm, 0, . . . , 0︸!!︷︷!!︸

n − m

)

74. 10.3
f : M → N Cr p0 ∈ M (df )p0 : Tp0 (M) → Tf (p0)(N)

p0 (U, φ) = (U ; x1, . . . , xm) f (p0)
(V, ψ) = (V ; y1, . . . , yn)
(i) φ(p0) = o ∈ Rm, ψ( f (p0)) = o ∈ Rn, f (U) ⊂ V .
(ii) p ∈ U φ(p) = (x1, . . . , xm) ψ( f (p)) = (xm−n+1, . . . , xm)
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df

p ∈ M (df )p f : M → N

75.

(E, π, B, F) π : E → B
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77. 15.1
§3 Rm

1 ≤ r ≤ ∞
m, n m > n m Cr M N N
M n Cr 部分多様体 p ∈ N p M Cr

(U, φ) = (U ; x1, . . . , xm) U ∩ N = { q ∈ U | xn+1(q) = · · · = xm(q) = 0 }
§3 r = ∞

m, n m > n M, N m
N Cr f : M → N Cr q ∈ N

p ∈ f−1(q) (df )p : Tp(M) → Tq(N)
L = f−1(q) M m − n Cr

正則点と臨界点

C1 f : M → N p ∈ M (df )p : Tp(M) → Tf (p)(N)
p f 正則点 (regular point) p f 臨界点 (critical

point) q ∈ N f−1(q) q f
正則値 (regular value) f−1(q) q f 臨界値

(critical value)
77 m > n

78. 15.2
f : R3 → R f (x, y, z) = x2 + y2 − z2 C∞ f

c ∈ R f−1(c) R3

79. 2 S2 ⊂ R3 h : S2 → R f : S2 → R2

h(x, y, z) = z, f (x, y, z) = (x, y)

C∞ C∞ 22 h
f

80. 2 T2 = S1 × S1 S1 ⊂ R2 T2 p
(cos θ, sin θ, cos φ, sin φ) f : T2 → R

f (p) = (1 + cos θ)(1 + cos φ), p = (cos θ, sin θ, cos φ, sin φ)

f


