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1. Á P

�%l%Â%Ã ¸ /
f : P −→ P

�%Ä%]%/KÅ%,
f
�%Ã ¸ "%$%&%'%/KÆ%Ç

(1) f
�%È%]%É

(2) f
�%Ê%Ë%Ì%Í%Î%Ï%*%Ð%Ñ%Ò%X%/Kj

|α − β| = |f(α) − f(β)|,∀α.β ∈ PÓ�Ô%Õ%/KÖ%×%k ¹%º%Ø r%Ù%Ë%Ì%Ú9Û#Ü%Ï%/Kj
¿%À

2. Á V
�%l%Â%Ú9Û#Ü%Ï%/

f
�

V Ý *%X%Y%/K, f
�%Ü%Ï%"%$%&%'%/KÆ%Ç

(1) f
�%l%l%X%Y%É

(2) f
�%Ê%Ë%Ì%Í%Î%Ï%*%Ð%Ñ%Ò%X%Þ

ß
f
�%Ê

V
8#Ë%Ì%Í%Î%Ï%*%Ð%Ñ%Ò%X%/KÅ

f
�%¤%]%ÞKà%á%/Kâ

V
�%ã%ä%å%Ü%Ï%/K�%æ

f�Kç%7%X%Y%è%/
f é �%È%]%Þê%ë

3. Á V
�%ã%ä%å%Ú9Û#Ü%Ï%/

f
�

V → V Ý �%Ê9|#ì%ÒbX%*%Ä%]%/KÅ f
�%ç%7%X

Y%>
í9î Ö ¼%»

[2]
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4. Á V

� ã ä å Ú Û Ü Ï /
f
� Ê Ë Ì Í Î Ï Ð Ñ Ò X * X Y / æ ã Ò ' Î

f(0) = 0,Å
f
�%ç%7%X%Y%/Kà%áK�%P%W%X%Y%>
í9î +

∀α, β ∈ V
ã

|α − β| = |f(α) − f(β)|
j

< f(α) − f(β), f(α) − f(β) >=< α − β, α − β >

� �
< f(α), f(α) > −2 < f(α), f(β) > + < f(β), f(β) >=< α,α > −2 < α, β > + < β, β >

�
∀α ∈ V

ã
|f(α)− f(0)| = |f(α)− 0| = |f(α)| = |α|, 	�
 < f(α), f(β) >=< α, β >

j
f�%Ê9|#ì%Ò%X%> !#(��

1
y���

f
�%ç%7%X%Y%/Kà%á%�%P%W%X%Y%>

� y Ý 2%y������
5. Á V

�%ã%ä%å%Ú9Û#Ü%Ï%/
f
�

V
*%l%Â%X%Y%/K� · E����

(1) f
�%P%W%X%Y%>

(2) f
�%Ê9|#ì%Ò%X%/Kj%+

∀α, β ∈ V
ã

< α, β >=< f(α), f(β) >

(3) f
�%Ê%Ë%Ì%Í%Î%Ï%*%Ð%Ñ%Ò%X%/Kæ%ã%Ò%'%Î

f(0) = 0
� Ô Ú Û Ü Ï Ý � ã P W%X%Y%z�� l%Â%. >�� On(R) ��� � ã n � P W���� � z�� * . >!#�%P%W����%*%�%���%�

±1, � H = {T ∈ On(R) | |T | = 1}ê%ë
6. H

�
On(R)

8! %G%�
2
*%Ò%X�"%.%>

í9î
∀I ∈ On(R),T ∈ H,

ã
|IT I−1| = |I||I|−1|T | = 1

j
IT I−1 ∈ H.

Å
H
�

On(R)8#*%Ò%X�"%.%>
+%Ë%Ì�# ¹ *%�%���%�

-1
*%P%W����

A, $ ∀T ∈ H,
ã

|AT | = −1. 	�
 H
*�%�&�'�(

ã%Ò�)%*%Í�*%/Kj
H
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On(R)
8 *� %G%�

2.+ ©-,/./021235426275829
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{α1, α2, α3},
à

á��%Ù%P%W��<�%*�?%?�*�@%Æ · [2]:
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0 cos α − sinα

0 sinα cosα
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0 1 0
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� · (%=%�%l�F%�%*�G � J%N%O%P%Q%R%$%*%+%,%.%>H �÷� � í Ò :�I Ò�J�K /÷Ö�L%= � · q S�� � ¹ l Â ¸ / B C Z%[ / � ��M�N ��O�P �%PKQ
R%$%*�Q%Â%Ò�) ¸ Ý > k�R%l%J%/SC%ã�Q�T%Ò�)%*%P%W%X%Y%É +�U�T%X%Y%/SVXW ¹ )%l%RXY#*%Z[�Z /\[�] Z [

90�, 180�, 270�, 360�,
��O�� Ù Ò�) *�^�T�_�` / l�a%�

4×6=24
T Z [ X Y >

(
»%· §

).
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1. b x
Z%PXY#Z%[

α
ã����%X%Y











1 0 0

0 cosα − sinα

0 sinα cos α











,α
[�]�#

90�, 180�, 270�, 360�,
�

O%ã · 2����%X%Y��










1 0 0

0 0 −1

0 1 0





















1 0 0

0 −1 0

0 0 −1





















1 0 0

0 0 1

0 −1 0





















1 0 0

0 1 0

0 0 1











2. b y
Z%PXY#Z%[

α
ã����%X%Y











cos α 0 sinα

0 1 0

− sinα 0 cos α
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�
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0 0 1

0 1 0

−1 0 0





















−1 0 0

0 1 0
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1 0 0
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3. b z
Z%PXY#Z%[

α
ã����%X%Y











cosα − sinα 0

sinα cos α 0

0 0 1
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O%ã · 2����%X%Y��










0 −1 0

1 0 0

0 0 1





















−1 0 0

0 −1 0

0 0 1





















0 1 0

−1 0 0

0 0 1





















1 0 0

0 1 0

0 0 1
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1. hib z
Z PjYKZ [

90�, gib y
Z PjY<[i] Z [

90�, 180�, 270�, 360�
�iO ã · 2

[1],[2],[3],[4]
�<�%X%Y��











0 0 1

0 1 0

−1 0 0





















0 −1 0

1 0 0

0 0 1











=











0 0 1

1 0 0

0 1 0











· · · [1]











−1 0 0

0 1 0

0 0 −1





















0 −1 0

1 0 0

0 0 1











=











0 1 0

1 0 0

0 0 −1
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0 0 −1

0 1 0

1 0 0





















0 −1 0

1 0 0

0 0 1











=











0 0 −1

1 0 0

0 −1 0











· · · [3]











1 0 0

0 1 0

0 0 1





















0 −1 0

1 0 0

0 0 1











=











0 −1 0

1 0 0

0 0 1
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2. hkb z
Z PlY Z [

180�, gkb y
Z PlYm[k] Z [

90�, 180�, 270�, 360�
�kO ã · 2

[5],[6],[7],[8]
�<�%X%Y��











0 0 1

0 1 0

−1 0 0





















−1 0 0

0 −1 0

0 0 1











=











0 0 1

0 −1 0

1 0 0











· · · [5]











−1 0 0

0 1 0

0 0 −1





















−1 0 0

0 −1 0

0 0 1











=











1 0 0

0 −1 0

0 0 −1











· · · [6]











0 0 −1

0 1 0

1 0 0





















−1 0 0

0 −1 0

0 0 1











=











0 0 −1

0 −1 0

−1 0 0











· · · [7]











1 0 0

0 1 0

0 0 1





















−1 0 0

0 −1 0

0 0 1











=











−1 0 0

0 −1 0

0 0 1
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3. hkb z
Z PlY Z [

270�, gkb y
Z PlYm[k] Z [

90�, 180�, 270�, 360�
�kO ã · 2

[9],[10],[11],[12]
�<�%X%Y��











0 0 1

0 1 0

−1 0 0





















0 1 0

−1 0 0

0 0 1











=











0 0 1

−1 0 0

0 −1 0











· · · [9]











−1 0 0

0 1 0

0 0 −1





















0 1 0

−1 0 0

0 0 1











=











0 −1 0

−1 0 0

0 0 −1











· · · [10]











0 0 −1

0 1 0

1 0 0





















0 1 0

−1 0 0

0 0 1











=











0 0 −1

−1 0 0

0 1 0











· · · [11]











1 0 0

0 1 0

0 0 1





















0 1 0

−1 0 0

0 0 1











=











0 1 0

−1 0 0

0 0 1
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4. hkb z
Z PlY Z [

360�, gkb y
Z PlYm[k] Z [

90�, 180�, 270�, 360�
�kO ã · 2

[13],[14],[15],[16]
�<�%X%Y��
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0 0 1

0 1 0

−1 0 0





















1 0 0

0 1 0

0 0 1











=











0 0 1

0 1 0

−1 0 0











· · · [13]











−1 0 0

0 1 0

0 0 −1





















1 0 0

0 1 0

0 0 1











=











−1 0 0

0 1 0

0 0 −1











· · · [14]











0 0 −1

0 1 0

1 0 0





















1 0 0

0 1 0

0 0 1











=











0 0 −1

0 1 0

1 0 0











· · · [15]











1 0 0

0 1 0

0 0 1





















1 0 0

0 1 0

0 0 1











=











1 0 0

0 1 0

0 0 1
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5. hib x
Z PjYKZ [

90�, gib y
Z PjY<[i] Z [

90�, 180�, 270�, 360�
�iO ã · 2

[17],[18],[19],[20]
�<�%X%Y��











0 0 1

0 1 0

−1 0 0





















1 0 0

0 0 −1

0 1 0











=











0 1 0

0 0 −1

−1 0 0











· · · [17]











−1 0 0

0 1 0

0 0 −1





















1 0 0

0 0 −1

0 1 0











=











−1 0 0

0 0 −1

0 −1 0











· · · [18]











0 0 −1

0 1 0

1 0 0





















1 0 0

0 0 −1

0 1 0











=











0 −1 0

0 0 −1

1 0 0











· · · [19]











1 0 0

0 1 0

0 0 1





















1 0 0

0 0 −1

0 1 0











=











1 0 0

0 0 −1

0 1 0
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6. hkb x
Z PlY Z [

270�, gkb y
Z PlYm[k] Z [

90�, 180�, 270�, 360�
�kO ã · 2

[21],[22],[23],[24]
�<�%X%Y��











0 0 1

0 1 0

−1 0 0





















1 0 0

0 0 1

0 −1 0











=











0 −1 0

0 0 1

−1 0 0











· · · [21]











−1 0 0

0 1 0

0 0 −1





















1 0 0

0 0 1

0 −1 0











=











−1 0 0

0 0 1

0 1 0











· · · [22]











0 0 −1

0 1 0

1 0 0





















1 0 0

0 0 1

0 −1 0











=











0 1 0

0 0 1

1 0 0











· · · [23]











1 0 0

0 1 0

0 0 1





















1 0 0

0 0 1

0 −1 0











=











1 0 0

0 0 1

0 −1 0











· · · [24]

! Ý �%Z%[%X%Y%ã 24
T%/nV�o Ý











−1 0 0

0 1 0

0 0 1











� �
24
T%\%]%X%Y%Þ 	�
 / P%Q%R%$%+%,%.%* �

G%�
2×24=48

Þ
p ©-q/r/s2t
�%=%Ú�u�v��%Ö��%P�w ¸ $�(%ã%� ·�x T%P�^ ¸ $�y P�Q ¸ $�y P�z ¸ $�y P�{�| ¸ $�y P

|�{ ¸ $%Þ 	�
�}�~ *%+%,%. � G%��O%ã��P�^ ¸ $��
3 × 4 × 2 = 24P�Q ¸ $��
4 × 6 × 2 = 48P�z ¸ $��
3 × 8 × 2 = 48
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P�{�| ¸ $��
5 × 12 × 2 = 120P�|�{ ¸ $��
3 × 20 × 2 = 120¿%ë

7.
P

n
¸ $%+%,%.%* � G%� 2 nl,

�98
l
�%P

n
¸ $�U%Â ¸ *��%Â%G%Þ

�������

[1] � M%a%A��%/�������� [M]
/<�X�#t�� ����� / 2004.

[2] ����� /<���%c%>��!����� ��� � [M],
D%E%t�� ����� / 1986.

Rigid Motions and Symmetric Group

Wang Xiuhua1 Xinlin2

(1,2 School of Mathematics and Computer Science, Fujian Normal University ,Fuzhou 350007 )

Abstract Symmetry and group which are leaded by the rigid motions,expounds

that the group plays an important role on portraying the symmetry.This paper

introduces the method of calculating the order of cube symmetric group mainly by

the knowledge of advanced algebra.

Keywords Rigid motions; Symmetric group; Orthogonal transformation; Rotation;

Reflection
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