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¹ÄIe�­¡Ø�Ä�½n

­�Ø¥, ·�3R3 �ÜÓC�+*:e?Ø
­��ü�Ä�ØC
þ—­ÇÚLÇ; �L5, ­�Ø�Ä�½nw�·�, ùü�Ä�þ�±�
��x­�, =“�Ñü�ëY¼êκ(s) > 0, τ(s) , KU(½��(#N��
��ÜÓC�) �^­�C : r = r(s) , ±s��l�ëê, �±κ(s), τ(s)�
Ù­ÇÚLÇ.”

­¡Ø¥, ·�Ó�?Ø
­¡�ü�Ä�ØCþ—1�Ä�.Ú1
�Ä�.(�u­¡þ­��l�!ü^­��Y�!­¡��¡È!{­
Ç!Ì­Ç!pd­Ç, ²þ­Ç�Ñ´d1�Ä�.Ú1�Ä�.��(
½�þ), ¦���þ´'uëê�©du, dv ��g., Ï¡�g�©ª, Ù
¥1�Ä�/ª´�½��g�©ª, §�x
­¡þ­��l���; 

1�Ä�/ª�N
­¡3�m¥�/G. aqu­�Ø�Ä�½n, ·�
g,JÑXe¯K:

�Ñü�'udu, dv ��g�©/ª,

E(u, v)du2 + 2F (u, v)dudv + G(u, v)dv2,

L(u, v)du2 + 2M(u, v)dudv + N(u, v)dv2,

UÄ(½R3 ¥�Üëê­¡S : r = r(u, v), ¦�§±ùü��©/ª��
§�1�Ú1�Ä�/ª? XJù��­¡�3�{, §´Ä��?

¯¢þ, �(½�Ü­¡S : r(u, v) = (x(u, v), y(u, v), z(u, v))�I�
(½n�¼êx(u, v), y(u, v), z(u, v), 
�Ñ
ü��©/ª��u�Ñ

8�¼êE(u, v), F (u, v), G(u, v);L(u, v),M(u, v), N(u, v). Ïd�±��
�, ed�Ñ�8�¼ê�±(½�Ü­¡, ±§��1�91�Ä�/ª
Xê, @où8�¼ê�m�½�3X,«'X, 
��±ß��ù8�¼
ê�mA÷vn�'X.
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�Ù�8�3uéÑþãßÿ�n�'Xª, =Gauss�§ÚCodazzi

�§, ,�y²�8�¼ê÷vGauss�§ÚCodazzi�§�, K�3�Ü­
¡, §�1�Ú1�Ä�/ª�Ð´�½�ü��g�©/ª, ¿�3��
��R3 �ÜÓC�e, ­¡´���. �ò?ØddÚÑ�k'­¡nØ�
����(J. ·�ò^g,IeÚ��Ieü«�{?Øù
¯K.

3.1 ­­­¡¡¡þþþ���¹¹¹ÄÄÄIIIeee

�S : r = r(u, v)´R3 ¥ëê­¡, Ùþ�(1w)�þ|X(u, v)´�
éuS þ�?¿�:r(u, v), X(u, v)´l:r(u, v)Ñu����þ, ¿�
X(u, v)1w/�6uëê (u, v). ¤¢­¡þ�¹ÄIe(|)´�±­¡
S þ�:��:�R3 ��IX{r(u, v);X1(u, v),X2(u, v),X3(u, v)}, Ù¥
X1,X2,X3 ´­¡S þ�??�5Ã'��þ|. u´, ·��±{ü/
`­¡S ���¹ÄIeÒ´­¡S �z�:D�
R3 ��|Ie. �
�·��¦ (X1,X2,X3) > 0±�yù
Ieþ´�½�. AO/, X
J{X1,X2,X3}�ü ��Ie, K¡{r(u, v);X1,X2,X3}�­¡S ��
�(¹Ä)Ie.

ÏLïÄ­¡þ�?¿Ie5ïÄ­¡�IeÃ'�AÛ5�, ´�©
AÛÆ���Ä��{. �
¦Ie{r;X1,X2,X3}UO(�N­¡�A
Û5�, ·��¦X1,X2 ´­¡���þ.

~X, ru, rv ´­¡S þ��þ|�ü�g,~f, n = ru×rv
|ru×rv | ´­¡

�(ü ){�þ|. w,, ru, rv,n�5Ã', Ïd{r(u, v); ru, rv,n}�¤

±r(u, v)��:�R3 ���Ie, ù
Ie��N¡�ëê­¡S �g,
Ie(|). ég,Ie{ru, rv}�1Schmidt��z, k

e1 =
ru√

〈ru, ru〉
=

ru√
E

,

e2 =
rv − 〈rv, e1〉e1

|rv − 〈rv, e1〉e1|
=

Erv − Fru√
E
√

EG − F 2
.

e1, e2 ´­¡�²¡�ü ��Ä. -

e3 = e1 × e2 =
ru × rv

|ru × rv|
= n,
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K{r; e1, e2, e3}´S ���(�½�)��Ie.

3­�ØÄ�½n�y²L§¥, Frenet-Serretúª´��­�óä.

£�¨���L§, ·�Äk]À
NX3­�þ���Ie, =Frenet-

SerretIe, ,�éTIe?1�û, ¿ò�û��Ie�þUFrenet-Serret

Ie�©), ùÒ��
Frenet-Serretúª. ù�@�{/¤
��¤¢
�“¹ÄIe{”. é­¡��35¯K�?Ø, ·�òUYüö¹ÄIe{.

£�c¡�?Ø, é­¡·�ÃÞ®kü@Ie—g,IeÚ��Ie, �
e5�ó��,´?1�û
.
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