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x = (x1, x2, x3)

H�� ?Z>K? � d #�9�� ¤:<  ¨� ( eT@M� l d¨e w > ;
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 ¥¤ = # 3 ¦:§����x� �G¨_© (3–dimensional vector space)

H ? � . 2 '�9�B�C �ED x =
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
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
d��«=�? HK� x1 = y1, x2 = y2, x3 = y3 v

t�Ä&= # x = y
H��*" .
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1.1 (1) [ ùfy�ú � ] û�tI9
B�C �ED x, y, z

Q
% = (x + y) + z = x + (y + z)

(2) [
ñ�ü ú � ] û�t�9
B�C �ED x, y

Q
% = x + y = y + x

(3) [ ý_B�C �³D 9
þnÿ ] ýnB C �³D H
ê_î ñ�@ BáC �àD 0 d:þ�ÿ =T>
û|tû9
BáC �ED:Q '�?û>
x + 0 = x

(4) [
� B�C ��D 9�þ�ÿ ] û�t&9
B�C ��D x

Q®% = � B�C ��D*H®ê�î ñI@
B�C ��D −x d�þ�ÿ*=K>
x + (−x) = 0
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(5) [ B�C �ED�Q�ã�W @ » ç�ú � ] û�t�9
B�C �ED x, y
H û�t�9�© � α

Q
% =
α(x + y) = αx + αy

(6) [ © � ¸ Q�ã�W @ » ç�ú � ] û�t&9
B�C �ED x
H û�t�9�© � α, β

Q
% =
(α + β)x = αx + βx

(7) [ © � ¸ Q�ã�W @�ù�y�ú � ] û�t&9
B�C �ED x
H û�t�9�© � α, β

Q
% =
(αβ)x = α(βx)

(8) [
±�² ¸ ] û�t�9
B�C �ED x

H © � 1
Q
% = 1x = x
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
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, y =




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y1

y2

y3






, z =




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z1

z2

z3







H`W @ . © � a, b, c
Q�% =K>

� ùTy:ú � a+(b+c) = (a+b)+c d LG, = >K?Z@ . x+y
� §¨¢IQZ� )







x1 + y1

x2 + y2

x3 + y3







 eT@ . ~ J

QM§T¢ZQZ� ) (x+y)+z =







(x1 + y1) + z1

(x2 + y2) + z2

(x3 + y3) + z3







H ! @ . ® @ Q x+(y+z)
�







x1 + (y1 + z1)

x2 + (y2 + z2)

x3 + (y3 + z3)







H�! @ . © � 9
ùZy�ú �*� ) # 2 '�9
B�C �ED 9�� L|» d��*=�?�9  (x + y) + z = x + (y + z)

d LG,�W @ .
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1.1 � Ò 1.1 v ��& · ��.
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B�C �ED x
Q®% = 0x = 0 v � & =�> 7*��� .�L�»¤�ï 9 ; v a ? !�" > C�# 8 '�9
É 5�q ��D J�ï ~�ñ�@ H ? �6Ö d�^ ��� �� e�@ .(�� # (6)

� ) 0x = (0 + 0)x = 0x + 0x d�� J ñ�@ (2)
. ��9���� Q −(0x) v
í ß > #

0x + (−(0x)) = (0x + 0x) + (−(0x)) = 0x + (0x + (−(0x)))

d�� J ñ�@ . É 5 (3),(4) v a ?�@ H
0 = 0x + 0 = 0x

d » D�@ .�����
ø
1.2 	�v�� Ò 1.1 D J�� � (B�C �ED 9 L�»�¤�ï v a ? ! ?  )

.
(1) −x = (−1)x

(2) û�t�9�© � α
Q
% = α0 = 0
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