
�©AÛSK 13 ∗

2016c 12� 11F

1. Poincarè��.

�	²¡þü ��
D = {(u, v)|u2 + v2 < 1},

D±PoincarèÝþ

I =
4

(1− (u2 + v2)2)2
(dudu+ dvdv).

(1), (10’)¦­�
r : (0, s) 7→ D; (s < 1)

t 7→ (t, 0)

�l�"� s→ 1 �l�N�Czº

(2), (10’)¦­�
r : (0, s) 7→ D; (s < 1)

t 7→ (t cos θ, t sin θ); θ´~ê

�l�"

(3), (10’)¦«�

D̃ = {(r, θ)|0 < r < r0, 0 < θ < θ0} ⊂ D, (r0, θ0´~ê);

�¡È"� r0 → 1 ´¡ÈXÛCzº

2. p�Ýþ.

(1). (10’)� (D, I = gijdx
idxj) �n�iù6/,

yk F (= (f 1, ...fn)) : D̃ 7→ D,Ù¥D̃´Rm¥üëÏ«�§D´Rn¥«�(m 6 n).
�J(F ) (Jacobian) ??÷�"

y² Ĩ = (gij ◦ F )df idf j = g̃kldy
kdyl(Ù¥(g̃kl)m×m = J(F )Tm×n(gij)n×nJ(F )n×m),´

D̃ þ��½�g..d�¡ (D̃, Ĩ) �d F p��iù6/§P� Ĩ = F ∗I

(2). (10’)AO/§�	­¡§
r(u, v) : D 7→ E3

y²:e E3 D±îªÝþ I = dx2 + dy2 + dz2 §K D d r p����Ýþ r∗I T
´�c½Â�1�Ä�/ª"

3. (20’) �½2�iù6/ (D, I) §¿½Â D 'u I ��C�© 5I (��ùÂ).5I ÷v
±e5�µ

∗�g��3e±oe��þ�

1



(1). 5I(µ1 + µ2) = 5I(µ1) +5I(µ2),

(2). 5I(aµ) = da · µ+ a5I (µ)(Leibniz {K),

(3). d(< µ1, µ2 >I) =< µ1,5I(µ2) >I + < 5I(µ1), µ2 >I (Ýþ�N).

y²þãcü^.

4. ²1£Ä.

(1). (15’)�	²¡þ��

D = {(u, v)|u2 + v2 < 1 + ε}, ε > 0

D±Ýþ

ds2 =
4

(1 + (u2 + v2)2)2
(dudu+ dvdv).

O�: P0 = (−1, 0) ?T:���þ (1, 0) ©O÷±eü^­�£Ä� P1 = (1, 0)
������þµ

1. C1 : t 7→ (− cos t,− sin t), t ∈ [0, π].

2. C2 : t 7→ (− cos t
1+sin t

, 0), t ∈ [0, π].

(HINTµ5¿þã�.�duE3¥�ü ¥¡,@o@ü^­�éAu¥¡þ�=
ü^­�º)

(2). (15’)�	Poincarè�� (D, I) (�1�K),±9 D þ��^­�

r : t 7→ (r cos t, r sin t), t ∈ [0, 2π].

O�: (r, 0) ?���þ÷Xd­��²1£Ä.
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