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1. ýa³ðî̈
���\�"f &ñ
_��)a �<ÊÃº

f(x, y) := arctan
(
(x2 + y2)/2

)

\� @/�#� l�Ö�¦l�(gradient)  7�'��©��̀¦ F �� ���. 7£¤, F =
∇f . s�M: /BG���

γ(t) := (sin t, sin3 t), 0 ≤ t ≤ π/2

\� @/�#� ��6£§ ���&h�ì�r�̀¦ ½̈���.∫

γ

F · ds.

2.  ñ_�U�́s��ÐB�>h�o�)a î̈
���/BG��� γ(s)\�"féß�0A]X�(tangent) 7�
'��©��̀¦ t(s), éß�0A ZO�(normal) 7�'��©��̀¦ n(s) �� ���. /BG���
γ �� éß���(injective)s��¦ Õª �©�s� ��A� ÕªaË>õ� °ú �̀¦ M:∫

γ

dt

ds
· n ds

\�¦ ½̈���.

3. ýa³ð/BNçß�\�"f /BG��� z =
√
x2 + y2 �̀¦ �̧r���¦, e��_�_� ¿º

&h���s�_�8£¤t����(geodesic)s�#Qb�G>�ÅÒ#Qt���Ht��7H���.

4. ýa³ð/BNçß�\�"f/BG��� x6+y4+z2 = 1_���ÄºÛ¼���/BGÒ�¦(total
Gaussian curvature)�̀¦ ½̈���.


