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(0, 0, 1) ∈ R
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α(t) : I → R
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α(t) ¥ ��� � ��� �X� ���¦� �§�!�¨� �©� � �ª�z« � �¬�m���¢­�­�� � �¤�z�k� π
�®�F�k� ¥ z = z0
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{(1, 3), (4, 2)}
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{(1, 3, 5), (2, 3, 7), (4, 8, 3)}
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3×R
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¥ ����¾ � �¢���
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i ∧ i = j ∧ j = k ∧ k = 0

i ∧ j = −j ∧ i = k, j ∧ k = −k ∧ j = i, k ∧ i = −i ∧ k = j
ÂÃ��ÄaÅ�Æ�ÇwÆ¶ÈÉÈuÆ¦Ê³Ë©ÌeÈuÆ

(u ∧ v) · w
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u, v, w ∈ R
3 ¥ �k� �X� ¡
�����M�����m�¢�³�¤£!�¬�#���m�#���k� � ��Í��w�F� � ���h�¢� � �������z����������z�©�z���i�����$������­��¬�F� � �k� � �������z�����
�m���#���w���©�z�k�i����� � ���k¡
��� � �m��Îª�w�#���¤�z���p�¤£!�

¹ �
(u ∧ v) · w ¥ � ´ � �m�¢�·�z���!�F������¡
� � � � ���i�!���k�k�³¡¬�¶�����©�F� 3 × 3
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3 � � � ¥ �m���#�����k�z���k�m���
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d

dt
(u(t) ∧ w(t)) = u̇(t) ∧ w(t) + u(t) ∧ ẇ(t)
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R Ö �w�����k� C = {(x, y) ∈ R
2 : x2 + y2 = R2}
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���¢�k� � �����©��� α(t) = (cos t, sin t, t)
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