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0( ) 0r' t 

Á¦µÁ¦¸¥�������������ªnµ�Áª�Á�°¦r­´¤�´­��tangent vector)0( )r' t

0( )r t( )r t �̧É�»�



�oµÁª�Á�°¦r���������­µ¤µ¦�®µ°�»¡´��r�̧É�»��»��t���Ã�Á¤�Â öª�Â¨³( )r t

( ) 0r' t 
 Á¦µÁ¦¸¥�������������ªnµ�Áª�Á�°¦r­´¤�´­®�¹É�®�nª¥( )T t

(unit tangent vector)



Á¦µ¡�ªnµ¢{��r�́�Á�·�Áª�Á�°¦r�̧É¤¸�ªµ¤¥µª���́ª¤¸�»�­¤�́�·�º°
 r  r

r=r 0
d d

dt dt
 

�´É�Â­��Ä®oÁ®È�ªnµ��oµ¢{��r�´�Á�·�Áª�Á�°¦r�¸É¤¸�ªµ¤¥µª���́ª
¢{��r�́��́�� n̈µªÂ¨³°�»¡´��r�°�¢{��r�́��o°��́Ê��µ��́�

�´��´Ê� �´Ê��µ��´�T( )t T '( )t



�oµ Ä®o

�´��´Ê� N( ) 1t  Â¨³ N( )t �´Ê��µ��´� T( )t

Á¦̧¥� N( )t ªnµ�Áª�Á�°¦rÂ�ª�µ�®�¹É�®�nª¥
(unit normal vector)



Ä��2�¤·�·�¤¸Áª�Á�°¦r�́Ê��µ��
�́��T(t) Â�n�2�Áª�Á�°¦r

Ä��3�¤·�·�¤¸Áª�Á�°¦r�́Ê��µ��
�́��T(t) Á�}��Îµ�ª�°�´��r



�Îµ®��Ä®o
��®µ Â¨³T( )t N( )t





���·¥µ¤�
�oµ�C�Á�}��¦µ¢�°�Áª�Á�°¦r¢{��r��́�¦́�Á¦̧¥�
(�´Ê�Ä��2�Â¨³�3�¤·�·)�Ã�¥­µ¤µ¦�®µ�nµ T'( )t Â¨³ r''( )t

Å�o�Â¨³ r'( ) 0t  Á¦µ�·¥µ¤��ªµ¤Ã�o���curvature) �´��̧Ê

®¤µ¥Á®�» °nµ�ªnµ�Â���µ��kappa)



®¤µ¥Á®�» °nµ�ªnµ�Ã¦��rho)

Á¦µÁ¦¸¥�
0

1

( )t





ªnµ�¦´«¤̧�ªµ¤Ã�o���radius of curvature) ��t=t0



��®µ�nµ�������������Á¤ºÉ°�Îµ®��Ä®o( )t



��®µ�nµ�ªµ¤Ã�o��(curvature)�Â¨³�
¦́«¤¸�ªµ¤Ã�o��Á¤ºÉ°�Îµ®��Ä®o



­¦»�
( ) ( ) ( ) ( ) ( )

rr' i+ j+ kd df dg dh
t t t t t

dt dt dt dt
  (tangent vector)

(unit tangent vector)

(unit normal vector)

(curvature)

0

1

( )t



 (radius curvature)



Â�� f�®́�
��®µ�nµ�ªµ¤Ã�o�Á¤ºÉ°�Îµ®��Ä®o
1.

2.
3.
4.



Â�� f�®́�
��®µ�nµ�ªµ¤Ã�o�Â¨³¦́«¤¸�ªµ¤Ã�o����Áª¨µ�t��¸É�Îµ®��
1.

2.
3.
4.


