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Ça�h� 1 E2 0A_� isometry φ�� φ(0) = 0\�¦ ëß�7á¤
���� φ��H f���§���8̈�s���.
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o��� �= $í
wn�
���H����H ?/&h�Ü¼�ÐÂÒ'� ��o�\�¦ ëß�[þt#Q����H õ�&ñ
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?/&h� −→ �̧6�§(Norm) −→ ��o�

����H ��'fÂÒ"�\	כ s�\�¦ ��Ë̈�Ð ������ 9 Òqty��K��:r��.

1. Äº���, φ�� ��o�\�¦ �Ð�>rô�Ç����H ��z�́�Ð ÂÒ'� s� ���©�s� �̧6�§�̀¦ �Ð�>rô�Ç����H ��z�́�̀¦ ·ú����Ð��.
�̧6�§ ∥p∥��H d(0,p)s�Ù¼�Ð,

∥φ(p)∥ = d(0, φ(p)) = d(φ(0), φ(p)) = d(0,p) = ∥p∥

s���. ����"f φ��H �̧6�§�̀¦ �Ð�>rô�Ç��.

2. s�]j �̧6�§�̀¦ �Ð�>r
���H φ��H ?/&h��̀¦ �Ð�>r�<Ê�̀¦ �Ðs���. e��_�_� p,q\� @/
�#�

−2p · q = ∥p − q∥2 − ∥p∥2 − ∥q∥2

s���. ∥φ(p) − φ(q)∥ = d(φ(p), φ(q)) = d(p,q) = ∥p − q∥s�Ù¼�Ð

φ(p) · φ(q) = p · q

e���̀¦ ·ú� Ãº e����.(detail�̀¦ SX����½+É �(.	כ

3. ��t�}��Ü¼�Ð s� ���©� φ�� ���+þA���©�e���̀¦ �Ðs���. ei\�¦ R3_� &ñ
½©f���§ basis���¦ 
���. Õª�Q���
e��_�_� &h� p��H

p =
∑

pi ei

���¦ jþt Ãº e����. φ�� ?/&h��̀¦ �Ð�>r
�Ù¼�Ð φ(ei) �̧ R3_� &ñ
½©f���§ basis�� �)a��. ����"f

φ(p) =
∑

(φ(p) · φ(ei)) φ(ei) =
∑

(p · ei) φ(ei) =
∑

pi φ(ei)

s���. s�\�¦ æ¼��� ~1�>� φ�� ���+þAe���̀¦ �Ð{9� Ãº e����.

s�]j Ä»9þto�×¼ î̈
���_� e��_�_� isometry ψ\�¦ Òqty��K� �Ð��. ψ(0) = q�� Z�~�̀¦ M:, q\� _�ô�Ç î̈

'��s�1lx���©� τ\� @/
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���©� τ−1ψ\�¦ Òqty��
���� τ−1ψ(0) = 0��� isometrys� �)a��. Õª�QÙ¼�Ð
τ−1ψ = φ��H f���§���8̈�s���. Õª�QÙ¼�Ð î̈
'��s�1lx τü< f���§���8̈� φ\� @/
�#�

ψ = τ φ

g1J�Ð ³ðr��)a��. î̈
���_� f���§���8̈��Ér [�to�l�ü< +'|9�l� ÷�rs���. :£¤y� [�to�l�ü< î̈
'��s�1lx�Ér ¿º���_�
+'|9�l�s� 9, {9�ìøÍ&h�Ü¼�Ð E2_� �̧��H isometry��H ψ��H [j��� s�?/_� +'|9�l�\�¦ æ¼��� ëß�[þt Ãº e����.
{9�ìøÍ&h���� /BNçß� En_� isometry�Ér n + 1��� s�?/_� +'|9�l�\�¦ +�"f ëß�[þt Ãº e��6£§s� ·ú��94R e����.(E.
Artin_� “Geometric Algebra” �ÃÐ�̧.)


