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https://liangjiandeng.github.io/Teaching.html
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AX = 0

X = 0(�
)

A =(a1, a2, …, an), 

1o
a1, a2, …, an ;

2o AX = 0 ;
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l

AX = 0 AX = 0 .

a1, a2, …, as AX = 0 

A(k1a1+ k2a2+ …+ ksas ) 

= A(k1a1) + A(k2a2)+ …+ A(ksas ) 

= k1 Aa1 + k2 Aa2 + …+ ksAas

= k1 0 + k2 0 + …+ ks0 = 0.

k1a1+ k2a2+ …+ ksas AX = 0 .
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W ={XÎRn |  AX = 0} �Rn���)

AX = 0���
	 W ��!..

1o "a1, a2, …, as  ��	;

2o AX = 0���$�(�
�a1, a2, …, as  �#


3o�����%R(A) = r < n���AX = 0�.$���,�(���
n - r���dimW = n - r, &'n���!����� 
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R(A) = r, A r , 

AX = 0
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AX = 0 n – r



6


����x1, x2, …, xn-r�������

(1) �� x1, x2, …, xn-r���
�

x1, x2, …, xn-r���


(2) 
���AX = 0�	��:
� x1, x2, …, xn-r����.
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a1, a2, …, an - r AX = 0 

" AX = 0 a

a = k1a1+ k2a2+ …+ kn-ran-r , k1, k2, …, kn-r ÎR.

AX = 0 

n ( ) - R(A).

AX = 0 .

AX = 0 
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(x2, x4 )
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r(A) =3  = n, X = 0
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3
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(x3 )
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4 AX = 0

.

.

x1, x2, …, xs AX = 0 a1, a2, …, as .

a1, a2, …, as x1, x2, …, xs AX = 0

AX = 0 X x1, x2, …, xs 

a1, a2, …, as AX = 0 .

x1, x2, …, xs a1, a2, …, as X a1, a2, …, 

as 
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5 n A, B AB = 0, 

R(A)+R(B)≤ n.

B = (b1, …, bn), 

AB = A(b1, …, bn) = (A b1 , …, Abn) = 0,

A bi = 0,      i = 1, …, n.

bi ( i = 1, …, n) AX = 0 x1, 

x2, …, xn-r(r = R(A)) .

, (B) = (b1, …, bn) ≤ (x2, …, xn-r)= n-r(A).

R(A)+R(B)≤ n.
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AX = b

A =(a1, a2, …, an),  

x1a1 + x2a2 + … +xnan = b,

AX = b

Û b a1, a2, …, an

Û !(#) = !(#)

(AX = 0 AX = b )

 ��
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1  h1 , h2 AX = b , h1 - h2 .

A(h1 - h2 ) = Ah1 - Ah2 = b – b = 0

h1 - h2 AX = 0 .

2  h AX = b , x AX = 0 h + x AX = b 

.

A(h+ x ) = Ah+ A x = b + 0 = b

h + x AX = b .
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AX = b AX = b .

3  h0 AX = b , AX = b h

h = h0 + x ,              (x AX = 0 )

AX = b h0, x

h = h0 + x AX = b .

3 h = h0 + (h - h0 )

AX = 0 x
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AX = b

h0, 

h0 AX = b x1, x2, …, xn-r

AX = b

X = h0 + k1x1+ … + kn-rxn-r ,  k1 , …, kn-r∈R
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6

(1) : x3=0, h0 =(3,2,0)T

(2) : x3=1, x =(1, -2, 1)T

AX = b X = h0 + k x ,  kÎR
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8
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(1) l = 1

x1 = 1- x2 – x3

x 1 =(-1, 1, 0)T,   x 2 =(-1, 0, 1)T

h0 =(1, 0, 0)T

X = h0 + k1 x 1 + k2 x 2 , k1 , k2 ÎR

(2) l = - 2

(3) l ≠1, - 2
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9 (a, b , c )
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10
A

. 
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B 

B 

≤ B 
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1.
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(II)

2.
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3.
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1
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2

AX = 0 .

AX = b .
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