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1. (SKÊ,18).

�­¡ S þ± P �¥%, r ��»�ÿ/��±�� L(r), ¤�«��¡È� A(r), y
²: P :� Gauss ­Ç

K(P ) = lim
r→0

3

π

2πr − L(r)
r3

lim
r→0

12

π

πr2 − A(r)
r4

.

(du 2πr, πr2 ©O´ Gauss ­Ç� 0 �ÿ/��±�,¡È. �K`²
 Gauss ­Ç�
��AÛLy,=�N
”�”�±�½¡È�²��/� l§Ý.)

2. (SKÊ,19).

y²: 3~ Gauss ­Ç­¡þ,ÿ/�äk~ÿ/­Ç.

3. (SKÊ,20).

y²: e­¡þküxÿ/�¤½�,K­¡´�Ð­¡.

4. (SKÊ,21).

� r : D → E3 ´�Ü­¡, D ´üëÏ«�, r � Gauss ­Ç K < 0. y²: l D S�
:Ñu�ü^ÿ/�Ø¬��u D S,�:.

5. (SKÊ,23)

¦eãü�­¡m��åC�:

(1). D = {(u, v)|v > 0}, I = a2

v2
(dudu+ dvdv);

(2). D = R2, I = dudu+ e
2u
a dvdv.

6. (SKÊ,24).

��½iù6/ (D = {(u, v)}, I), C : (u(t), v(t)) ´ D ��^�K­�, v = u′(t) ∂
∂u

+
v′(t) ∂

∂v
´ C ���þ|.y²: C ´ÿ/���=��3¼ê λ = λ(t) ¦�÷ C , k

Dv

dt
+ λv = 0.
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7. (SKÊ,25).

�½iù6/ D = {(u, v)|v > 0}, I = v(dudu+ dvdv),¦ D þ�ÿ/�.

8 (ÿ/²1�IX).

� S ´ E3 �­¡, �­¡þ�: P , C ´L P :�ÿ/�, C �l�ëê� v(|v|, δ),
v = 0éA P :,L C ��:�� C ���ÿ/�,§��l�ëêP� u. w, u = 0
Ò´­� C. (u, v) �¤
 P :NC���ëê�.

�­¡ S 3 (u, v) ëêe�1�Ä�/ª� I = Edudu+ 2Fdudv +Gdvdv.

(1). y²:E = 1.

(2). y²:F = 0.

(3). y²:G(0, v) = 1. éu u 6= 0, G(u, v) = 0 ´Ä¤áº

(4). e?��^L�­�§L C ��:�� C ���ÿ/�, §��l�ëêP� u.
|u|, |v| ¿©��,(u, v) �¤
 P :NC���ëê�. d�´Ä�k F = 0 ?

�. 5¿�KJø
�«���E��ëê��{.�´ØU
��¦�g,Ä�?¿
���Ie|²1.

�. �Kb�
 S ´ E3 �­¡, XJS%��§I�iùéä�ÃL5�Ýþ�N.

9. ��½iù6/ (D, I), �÷v Gauss ­Ç K 6 −1, C � D þ�ÿ/ n >/.y²:

(1). n > 3.

(2). e n = 3, K C �¤�¡È 6 π.

10. �	^=¡
S(u, v) = (f(u) cos v, f(u) sin v, g(u)),

Ù¥ γ(u) = (f(u), 0, g(u)) � xz -²¡¥�l�ëê­�.

�½ u1 < u2. - γ1 = (f(u1) cos v, f(u1) sin v, g(u1)), γ2 = (f(u2) cos v, f(u2) sin v, g(u2))(0 <
v < 2π). R = {(u, v)|u1 6 u 6 u2, 0 < v < 2π}.
��O� ∫ l(γ1)

0

κgds,

∫ l(γ2)

0

κgds,

∫∫
R

KdA.

¿^ù�~f�y Gauss-Bonnet ½n.

11. y²:� P ´­¡ S ��:, K�3 P :������ U , ¦�é?¿� Q ∈ U , 3 U
Së� P,Q ü:�ÿ/���Ý3¤kë�ùü:�­¡­�¥�á.

(§5.3 ¥J�­¡þë�ü:��á�´ÿ/�,���Ø¤á.�·K`²þãy�é
u¿©á�ÿ/�´¤á�.)

12. �kiù6/ (D, I) ,3ÿ/4�IXe, I = dρ2 +Gdθ2.

(1). ^ Gauss �§¦Ñd� Gauss ­Ç�L�ª

K = −(
√
G)ρρ√
G

.

¿dd`² lim
ρ→0
− (

√
G)ρρ√
G

= K(P ).5¿þª3 ρ→ 0 �´ 0
0
�Ø½ª.

(2). � K ´~ê�,©O3 K = 0, K > 0, K < 0 ��/¦ÑéA� G, l
éA�1
�Ä�/ª I.
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