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https://liangjiandeng.github.io/Teaching.html
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(1) a +b = b + a ;
(2) (a +b ) +g = a +(b +g );
(3) a +0 = a ;
(4) a +(- a) = 0 ;
(5) 1 a = a ;
(6) k(l a) = (kl)a ;
(7) k(a +b ) = ka +kb ;
(8) (k+l) a = k a +l a .



���������� ��� ���

l !
��	 (#!) :
· !
���

!�
	�����

3

% = ('(, '*,⋯ , ',) ����

%���-
���

-
���� . =
/(
/*
⋮
/,

· ������: ��������



��������� �	� ���

!��
�����

!��
�����

4

��#�����"���6����

• #��
�!�����P(x, y, z)
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" (−%& ≤ " ≤ %
&)

) (−% < " ≤ %)

+ (, ≤ " < &%)

�����#�����"�6�	 : - = (/, 1, 2, 3, 4, 5)



���������� ��� ���

• ���� : a = (a1, a2, …, an), b =(b1, b2, …, bn)
a = b Û ai = bi

• ��� : a = (0, 0, …, 0)

• ��� : - a = (-a1, -a2, …, -an )

• !" ∶ n	�����.
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• %	�����
�: a = (a1, a2, …, an), b =(b1, b2, …, bn)�

a + b = (a1 +b1, a2 +b2, …, an+ bn),
k • a =(ka1, ka2, …, kan ),  k ÎR. 
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(1)  a +b = b + a ;
(2)  (a +b ) +g = a +(b +g );
(3)  a +0 = a ;
(4)  a +(- a) = 0 ;
(5)  1 a = a ;
(6)  "(#a) = ("#)a ;
(7)  "(a +b ) = "a +"b ;
(8)  (" + #) a = "a +#a .

� %&�� !�����	.
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•� "#.# + "%.% +⋯+ "*.* = ,,
•� .#, .%,⋯ , .* / = ,,
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$##"# + $#%"% + ⋯+ $#*"* = ,#
$%#"# + $%%"% + ⋯+ $%*"* = ,%………………
$'#"# + $'%"% +⋯+ $'*"* = ,'
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�1��# = $%, $' $% + $' = 0}, #	�	 ,'����

�2��# = $%, $' $% + $' = 1}, #	�	 ,'����

. ≠ 0 ⊂ !",�∀3�4 ∈ 0, 6 ∈ !,
3 + 4 ∈ 0, 63 ∈ 0,
��0	!"�����.
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