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§1 位相空間論の復習（続），多変数関数の微分の復習

位相空間論

4. 5.1
X A

i : A → X

5. 5.3
f : Z → X , g : Z → Y F : Z → X × Y

F(p) = ( f (p), g(p)) F Z X × Y

6. 5.7
2 Hausdorff Hausdorff

7.
(1) X , Y f : X → Y X

Y
(2) X f : X → R

8. X 道 (path) [0, 1] X
X 2 p, q ∈ X p q γ(0) = p, γ(1) = q

γ X 弧状連結 (path-connected, pathwise connected)

9. X 局所弧状連結 (locally path-connected) X

X X



10. X p ∈ X 0 m p
m (U, φ) X 局所 Euclid

(locally Euclidean)
6.I R0 1

m 2 { 0, 1 }
X = Rm × { 0, 1 } X 0 x ∈ Rm

(x, 0) (x, 1) ∼

(x, b) ∼ (x′, b′) def⇔ (x, b) = (x′, b′) x = x′ ! 0.

π : X → X/∼ X/∼ X
(1) X/∼ Euclid
(2) X/∼ Hausdorff

m = 1 X/∼ “the line with two origins”

多変数関数の微分

11. 4.2
Rm U f Cr (r ≥ 1) m
∂ f
∂x1

,
∂ f
∂x2

, . . . ,
∂ f
∂xm

Cr−1

12. 4.3
Rm U C1 f x0 ∈ U
∂ f
∂xi

(x0) = 0 (i = 1, 2, . . . , m)
∂ f
∂xi

(x0) = 0 (i = 1, 2, . . . , m) f

x0

13. 4.3
Rm U C2 f

∂

∂xi

(
∂ f
∂xj

)
=
∂

∂xj

(
∂ f
∂xi

)
(i, j = 1, 2, . . . , m)

14. U , V Rm g : U → V C1 f : V → Rn

C1 x ∈ U f g(x) Jacobi
(J f )g(x) f ◦ g x Jacobi (J( f ◦ g))x


