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d(x, y) ≥ 0
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�M = Rn �	

d1(x, y) := (|(x1 − y1| + |x2 − y2| + · · · + |xn − yn|)

d2(x, y) :=
(
(x1 − y1)2 + (x2 − y2)2 + · · · + (xn − yn)2

) 1
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d(A,B) := ||A−B|| M2N

�||x|| = tr(xtx)
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d(A,B) := ||A−B|| M3N

�||x|| = tr(x†x)
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d(f, g) := ||f − g||,
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�||h||2 :=
∫ b
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d(x, y) = 1 if x �= y, d(x, x) = 0. M4N
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Bε(x) := {y ∈M |d(x, y) < ε}. M5N
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∀x ∈ U, ∃ε > 0|Bε(x) ⊂ U. M6N
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∀ε > 0, ∃δ > 0| d(x, y) < δ −→ d′(f(x), f(y)) < ε. M7N
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�� ��6�� �F�� �g�H 
� �% 5�� ���� �� �� �0 G0 5��E ����
9��\�#$ �# (SN 10� ������
�
��	. �� ������ 1g�� �F�� �g�H �� ���	
� �
� ��7�� 
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'H� :
� �% 5�� ������ ����E ��-�
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9��\�#$ 5��E ���#$�# h � g �g�H�$ �5�� ������� *� 5��E ��� �% �
�% 5�
D
α, β : [0, 1] −→ G0 �
�� �$ �
��	  �� 5�� 1g�� �F�� �g�H �� ���	
 � #	X �� 5��E ��� ,	)

L�% �	7� �� �
�%��
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α(0) = e, α(1) = g,

β(0) = e, β(1) = h. M8N
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� ���\�#$ �# ��� ��7�� �
9�� �
�$ ,
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� �# G #$ b�` 5�
9� �
��� �$#�$ $	/�

γ : [0, 1] −→ G, γ(t) := m(α(t), β(t)) M9N

�
�) �� �5�� ���	
� 5�
9� *� β � α � m ,$	� ���	
� �� �/	 
� 5�
9� ���

γ(0) = m(α(0), β(0)) = m(e, e) = e,

γ(1) = m(α(1), β(1)) = m(g, h) = gh. M10N

� gh ∈ G0 �K
��#$ � ��% �� 18� gh �IJ� �� �# e �IJ� γ ���	
� ��7�� �����
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VO���� �% 5�� �(
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D ��
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�%#��0 ��� 5�
9� $#	�#$�#O
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α−1 : G −→ G, α−1(t) := i(α(t)). M11N

�
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�-� �� i � α ,$	� ���	
�

α−1(0) = i(α(0)) = i(e) = e

α−1(1) = i(α(1)) = i(g) = g−1. M12N

�5�� G �l������ *� G0 �����
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� ��
�� ��6�� �% ������ 5��E ,� �*�@	?	�	 ���� *�#$ �����
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<� �
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�$ ,
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��	. �� �g ∈ G � h ∈ G0 �%�
�% m�( �5��#
K���

�% ���E �� $#�$ $	/� M���	
� ��7�� *�N α ���	
� 5�
9� *� �% ���
� ��

α : [0, 1] −→ G0 α(0) = e, α(1) = h. M13N
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� ,� �
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F
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� 5�
9� 4
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�% �
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γ(0) = gα(0)g−1 = geg−1 = e,

γ(1) = gα(1)g−1 = ghg−1. M14N

�ghg−1 ∈ G0 �% ��$ �� ,
<� ��� � ��% �� 1g�� e �� �# ghg−1 �% ��� ��(
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�5�� G #
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��
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ψ : [a] ≡ aG0 −→ [b] ≡ bG0, ψ(x) = ba−1x M15N
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� �H	�K� �� *� �� RB-�� �$�� a, b �% �
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�� *�
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��$ �� 
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∃ γ(t) |γ(0) = e, γ(1) = g. M16N
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η(0) = aγ(0) = ae = a, η(1) = aγ(1) = ag = b. M17N
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O(n)/SO(n) ≡ Z2. M20N
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