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�!W�K (18©,zK3©,�6K)

1 .�A = αβ T,Ù¥α = (1,2,3)T, β = (1,0,1)T,KA2023 = . 42022


1 0 1

2 0 2

3 0 3


2 .�n��
A÷vA2 +2A−3E = O,K(A+2E)−1 = . 1

3A

3 .�A�3×2Ý
, B�2×3Ý
,�BA =

(
1 2

2 3

)
,Kr(AB) = 2

4 .��þ|(e,π, i,
√

2)T, (2,7,1,8)T, (2,0,2,3)T, (1,9,2,3)T, (1,2,1,6)T (ÀW/�5

�'0,/�5Ã'0). �5�'

5 .�det(α,β ,γ) = det(α,β ,γ +δ ) = 1,K��þ|α,β ,δ�4�Ã'|´ . α , β

6 . �n× 4Ý
A = (α1,α2,α3,α4), α1,α2�5Ã', α3 = α1−α2, α4 = α1 +α2, β = α1 +

2α3, K�àg�5�§|AX = β�Ï)´ . (1,0,2,0)T + c1(1,−1,−1,0)T +

c2(1,1,0,−1)T½ö(3,−2,0,0)T + c1(1,−1,−1,0)T + c2(1,1,0,−1)T,Ù¥c1,c2 ∈ F

�!ÀJK (18©,zK3©,�6K)

1 .�A´3��
,�detA =−1,K((A∗)∗)∗ = . D

(A) A (B) −A (C) A−1 (D) −A−1

1
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2 .�A´�_Ý
,òA�1i1¦2\�1 j1¤�B,K . D

(A)òA−1�1i1¦−2\�131¤�B−1 (B)òA−1�1i�¦−2\�1 j�¤�B−1

(C)òA−1�1 j1¦−2\�1i1¤�B−1 (D)òA−1�1 j�¦−2\�1i�¤�B−1

3 .��
A²L�X�1Ð�C�C�B,K±e`{¥ ´�Ø�. B

(A) r(A) = r(B) (B) detA = detB

(C) A�1�þ|�B�1�þ|�d (D) A���þ|�B���þ|�5'X�Ó

4 .eA, B, C, Dþ�n��
,�C�_, CD = DC,Kdet

(
A B

C D

)
= . A

(A) det(AD−BC) (B) det(AD−CB) (C) det(DA−CB) (D) det(DA−BC)

5 .�α1,α2,β1,β2þ��"�þ,�α1,α2�5Ã', β1Ø�dα1,α2 �5LÑ, β2�dα1,α2

�5LÑ,Ké?¿~êk, �7�5Ã'. D

(A) β1,kα1 +α2 (B) β1,α1 + kβ1 (C) α1,α2,β1 + kβ2 (D) α1,α2,kβ1 +β2

6 .�AX = 0�)Ñ´BX = 0�),K�3Ý
K,¦� . D

(A) A = BK (B) A = KB (C) B = AK (D) B = KA

n!(12©)�A =



1 0 1 0 1

1 1 1 1 1

2 0 3 0 4

1 2 3 4 5

22 0 32 0 42


.

(1)¦detA;

(2)¦A�¤k�ê{fª�Ú∑
5
i, j=1 Ai j.

) (1) ({�) �½1�,n,Ê1,$^Laplace½n�

detA = (−1)1+3+5+1+3+5

∣∣∣∣∣∣∣∣
1 1 1

2 3 4

22 32 42

∣∣∣∣∣∣∣∣
∣∣∣∣∣1 1

2 4

∣∣∣∣∣= (4−3)(4−2)(3−2)(4−2) = 4.

12�,�12�
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({�) ��O�

detA =

∣∣∣∣∣∣∣∣∣∣∣∣∣

1 0 1 0 1

1 1 1 1 1

2 0 3 0 4

1 2 3 4 5

22 0 32 0 42

∣∣∣∣∣∣∣∣∣∣∣∣∣
=

∣∣∣∣∣∣∣∣∣∣∣∣∣

1 0 1 0 1

0 1 0 1 0

0 0 1 0 2

0 2 2 4 4

0 0 5 0 12

∣∣∣∣∣∣∣∣∣∣∣∣∣
=

∣∣∣∣∣∣∣∣∣∣∣∣∣

1 0 1 0 1

0 1 0 1 0

0 0 1 0 2

0 0 2 2 4

0 0 0 0 2

∣∣∣∣∣∣∣∣∣∣∣∣∣
=

∣∣∣∣∣∣∣∣∣∣∣∣∣

1 0 1 0 1

0 1 0 1 0

0 0 1 0 2

0 0 0 2 0

0 0 0 0 2

∣∣∣∣∣∣∣∣∣∣∣∣∣
= 4.

(2) ({�) d­�úª,¦,1�ê{fª�Ú=��1�ªT1O��(1,1,1,1,1)��#1

�ª��,�5¿�Ø1�1	?1O��¬�1�1¤'~,��",Ïd

5

∑
i, j=1

Ai j =
5

∑
j=1

A1 j +
5

∑
j=1

A2 j +
5

∑
j=1

A3 j +
5

∑
j=1

A4 j +
5

∑
j=1

A5 j = detA = 4.

({�) Ï�

1 0 1 0 1 1 0 0 0 0

1 1 1 1 1 0 1 0 0 0

2 0 3 0 4 0 0 1 0 0

1 2 3 4 5 0 0 0 1 0

22 0 32 0 42 0 0 0 0 1


→



1 0 1 0 1 1 0 0 0 0

0 1 0 1 0 −1 1 0 0 0

0 0 1 0 2 −2 0 1 0 0

0 2 2 4 4 −1 0 0 1 0

0 0 5 0 12 −4 0 0 0 1



→



1 0 1 0 1 1 0 0 0 0

0 1 0 1 0 −1 1 0 0 0

0 0 1 0 2 −2 0 1 0 0

0 0 0 2 0 5 −2 −2 1 0

0 0 0 0 2 6 0 −5 0 1


→



1 0 1 0 1 1 0 0 0 0

0 1 0 1 0 −1 1 0 0 0

0 0 1 0 2 −2 0 1 0 0

0 0 0 1 0 5
2 −1 −1 1

2 0

0 0 0 0 1 3 0 −5
2 0 1

2



→



1 0 0 0 0 6 0 −7
2 0 1

2

0 1 0 0 0 −7
2 2 1 −1

2 0

0 0 1 0 0 −8 0 6 0 −1

0 0 0 1 0 5
2 −1 −1 1

2 0

0 0 0 0 1 3 0 −5
2 0 1

2


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¤±A−1 =



6 0 −7
2 0 1

2
−7
2 2 1 −1

2 0

−8 0 6 0 −1
5
2 −1 −1 1

2 0

3 0 −5
2 0 1

2


.ÏddAA∗ = (detA)E �

A∗ = (detA)A−1 = 4



6 0 −7
2 0 1

2
−7
2 2 1 −1

2 0

−8 0 6 0 −1
5
2 −1 −1 1

2 0

3 0 −5
2 0 1

2


=



24 0 −14 0 2

−14 8 4 −2 0

−32 0 24 0 −4

10 −4 −4 2 0

12 0 −10 0 2


.

?
∑
5
i, j=1 Ai j = 4.

~��Ø1 �U�($^Laplace½n,"�Xê(−1)1+3+5+1+3+5.

~��Ø2 �U�($^Vandermonde1�ª,ÑyØTk�(4−1)(3−1)(2−1).

~��Ø1 �U�(A^­�úª.

o!(12©)¯a, b�Û��,�5�§| 
ax1 + x2 + x3 = 4

x1 +bx2 + x3 = 3

x1 +2bx2 + x3 = 4

Ã),k��),kÃ¡õ). k)�¦ÑÙ).

)�XêÝ
�A§K

A =


a 1 1

1 b 1

1 2b 1

 .

�5�§|�O2Ý
²LeZg1Ð�C��z�1�F/

A =


a 1 1 4

1 b 1 3

1 2b 1 4

 r1↔r2−→


1 b 1 3

a 1 1 4

1 2b 1 4

 r2−ar1,r3−r1−→


1 b 1 3

0 1−ab 1−a 4−3a

0 b 0 1


r1−r3−→


1 0 1 2

0 1−ab 1−a 4−3a

0 b 0 1



14�,�12�
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case1: �b = 0�, 
1 0 1 2

0 1−ab 1−a 4−3a

0 b 0 1

=


1 0 1 2

0 1 1−a 4−3a

0 0 0 1

 .

d�r(A) = 2 < r(A) = 3,�5�§|Ã).

case2: �b 6= 0�,
1 0 1 2

0 1−ab 1−a 4−3a

0 b 0 1

 r2↔ 1
b r3−→


1 0 1 2

0 1 0 1
b

0 1−ab 1−a 4−3a

 r3+(ab−1)r2−→


1 0 1 2

0 1 0 1
b

0 0 1−a 4−2a− 1
b


case 2.1: �a = 1�, 

1 0 1 2

0 1 0 1
b

0 0 1−a 4−2a− 1
b

=


1 0 1 2

0 1 0 1
b

0 0 0 2− 1
b


case 2.1.1: �b = 1

2�, 
1 0 1 2

0 1 0 1
b

0 0 0 2− 1
b

=


1 0 1 2

0 1 0 2

0 0 0 0


d�r(A) = 2 = r(A) < 3, �5�§|kÃ¡õ), A)�γ = (2,2,0)T, Ä:)X�η =

(−1,0,1)T,��§|�Ü)�γ + cη = (2,2,0)T + c(−1,0,1)T, ∀c ∈ F .

case 2.1.2: �b 6= 1
2�, r(A) = 2 < r(A) = 3,�5�§|kÃ).

case 2.2: �a 6= 1�,
1 0 1 2

0 1 0 1
b

0 0 1−a 4−2a− 1
b

 1
1−a r3−→


1 0 1 2

0 1 0 1
b

0 0 1 4b−2ab−1
b(1−a)

 r1−r3−→


1 0 0 1−2b

b(1−a)

0 1 0 1
b

0 0 1 4b−2ab−1
b(1−a)


d�r(A) = r(A) = 3,�5�§|k��),)�

(
1−2b

b(1−a) ,
1
b ,

4b−2ab−1
b(1−a)

)T
.

nþ¤ã: �b = 0½a = 1�b 6= 1
2�,�5�§|Ã).

�b = 1
2§a = 1�,�5�§|kÃ¡õ),�Ü)�(2,2,0)T + c(−1,0,1)T, c ∈ F .

�b 6= 0§a 6= 1�,�5�§|k��),)�
(

1−2b
b(1−a) ,

1
b ,

4b−2ab−1
b(1−a)

)T
.

~��Ø1 O2Ý
²LÐ�C��,©1Ñya½b.

~��Ø2 ©�¹?Ø�Ø.Xvk?Øa = 1, b = 1
2��¹;?Øb´Ä�1,
Ø´b´Ä�0.

15�,�12�
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Ê!(10©)�η1,η2, · · · ,ηk´n�àg�5�§|AX = 0���Ä:)X, γ´�àg�5�§|

AX = β���A).y²: γ,γ +η1,γ +η2, · · · ,γ +ηk´AX = β)8Ü���4�Ã'|.

y² ({�) (>¦¯,D�ó,Mg
,ùZl,F�0�)

dK��AX = β�Ï)�

X = γ + c1η1 + c2η2 + · · ·+ ckηk, c1,c2, · · · ,ck ∈ F.

AO/, γ,γ +η1,γ +η2, · · · ,γ +ηkÑ´AX = β�).

u´�y²ù|)´AX = β�)8Ü�4��5Ã'|�du�y²Xeü::

(a) γ,γ +η1,γ +η2, · · · ,γ +ηk�5Ã'.

�Äcγ + c1(γ +η1)+ c2(γ +η2)+ · · ·+ ck(γ +ηk) = 0,�n�

(c+ c1 + c2 + · · ·+ ck)γ + c1η1 + c2η2 + · · ·+ ckηk = 0.

þª�¦A§¿�dAηi = O, 1≤ i≤ k,��

(c+ c1 + c2 + · · ·+ ck)Aγ = (c+ c1 + c2 + · · ·+ ck)β = 0.

qduβ 6= O§¤±(c+ c1 + c2 + · · ·+ ck) = 0. l
·�k

c1η1 + c2η2 + · · ·+ ckηk = 0.

dd·���c1 = c2 = · · ·= ck = 0§ù´Ï�η1,η2, · · · ,ηk �5Ã'.����±��c = 0§

=γ,γ +η1,γ +η2, · · · ,γ +ηk�5Ã'�y.

(b)?¿AX = β�)þ�dγ,γ +η1,γ +η2, · · · ,γ +ηk�5LÑ.

¯¢þ,?¿)X�ÏLXe�ª�¤γ,γ +η1,γ +η2, · · · ,γ +ηk��5|Ü:

X = γ + c1η1 + c2η2 + · · ·+ ckηk, c1,c2, . . . ,ck ∈ F

= (1− c1− c2−·· ·− ck)γ + c1(γ +η1)+ c2(γ +η2)+ · · ·+ ck(γ +ηk).

({�) (§�,��ø)

dK��AX = β�Ï)�

X = γ + c1η1 + c2η2 + · · ·+ ckηk, c1,c2, . . . ,ck ∈ F.

AO/, γ,γ +η1,γ +η2, · · · ,γ +ηkÑ´AX = β�).

5¿�þã�AX = β�Ï)®²�L«¤γ,η1,η2, · · · ,ηk��5|Ü.u´�y²K8(Ø�

du�y²Xeü::

16�,�12�
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(a) γ,γ +η1,γ +η2, · · · ,γ +ηk�γ,η1,η2, · · · ,ηk�d.

��¡,´�γ,γ +η1,γ +η2, · · · ,γ +ηk�dγ,η1,η2, · · · ,ηk�5LÑ.

,��¡,éu?¿�1≤ i≤ k,ηi =(γ+ηi)+(−γ),=γ,η1,η2, · · · ,ηk�dγ,γ+η1,γ+η2, · · · ,γ+
ηk�5LÑ.

(,	�«|©�{) ò(γ,γ+η1,γ+η2, . . . ,γ+ηk)11��þ¦−1\�Ù¦���(γ,η1,η2, · · · ,ηk),

d��{Ð�C�,=`²§�´�d�.

(b) γ,η1,η2, . . . ,ηk�5Ã'.

�Ä

cγ + c1η1 + c2η2 + · · ·+ ckηk = 0.

þª�¦A§¿�dAηi = O, 1≤ i≤ k,��c = 0. l
·�k

c1η1 + c2η2 + · · ·+ ckηk = 0.

dd·���c1 = c2 = · · · = ck = 0, ù´Ï�η1,η2, . . . ,ηk�5Ã'. nþ¤ã·���c =

c1 = c2 = · · ·= ck = 0,=γ,η1,η2, . . . ,ηk�5Ã'�y.

~��Ø1 vk`²γ,γ +η1,γ +η2, . . . ,γ +ηk ´AX = β�).

~��Ø2 vky²γ,η1,η2, . . . ,ηk�5Ã'.

8!(10©) (1)y²: ?�n��
7�²1Ð�C�z�é¡Ý
;

(2)?��
´Ä�²1Ð�C�z��¡Ý
? e�,��Ñy²;eØ�,�Þ�~.

y² (1) �duy²é?¿n��
,�3�_Ý
A,¦�SA´é¡Ý
.

�r(A) = r,K�3n��_Ý
P, Q,¦�A = P

(
Er O

O O

)
Q. -S = QTP−1,KS�_,�SA =

QT

(
Er O

O O

)
Q�é¡Ý
.

(2) �7?��
þ�²1Ð�C�z��¡Ý
.

(~1) ([��,�ù�,Ë�c,
�,ë�R,x�o�)

A = 1Ã{²�_Ð�C�z��¡Ý
.

(~2) (��â,���,�r �)

Ï�eA´n��¡Ý
,KdetAT = det(−A) = (−1)ndetA = −detA,ÏddetA = 0. ¤±?¿Û

ê��_Ý
7Ø�²1Ð�C�z��¡Ý
.

(~3) (x��)

A = E3Ã{²�_Ð�C�z��¡Ý
. Ï�detA = 1,�3��¡Ý
�1�ª�0.

17�,�12�
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(~4) (�L¸,Mg
)

A =

(
0 1

0 0

)
Ã{²�_Ð�C�z��¡Ý
. Ï�A²1Ð�C��UC�B =(

0 a

0 b

)
,Ù¥a,b��k���". �Bw,Ø´�¡Ý
.

(~5) (oe�,�õ�,9d�,
�Z�)

A =

(
1 0

0 0

)
. ��_Ý
P =

(
a b

c d

)
,Ù¥ad−bc 6= 0. KPA =

(
a 0

c 0

)
. Ï�ad 6= bc,¤

±a, cØUÓ��0.

ea,cþØ�0, w,PAØ´�¡Ý
. ea = 0, Kc 6= 0, KPA =

(
0 0

c 0

)
Ø´�¡Ý
.

ec = 0,Ka 6= 0,KPA =

(
a 0

0 0

)
�Ø´�¡Ý
.

�AØ�²1Ð�C�z��¡Ý
.

(~6) (Ç��,�Æ��)

A =

(
1 1

1 1

)
½A =

(
1 0

1 0

)
. r(A) = 1. e�3�_Ý
P, ¦�PA =

(
0 a

−a 0

)
, Ù�

�0½2,gñ.

(~7) (�ô�)

A =


1 1 1

0 0 0

0 0 0

. r(A) = 1. �3��¡Ý
/XPA =


0 a b

−a 0 c

−b −c 0

,Ù��0½2,gñ.

~��Ø ^1Ð�C�òA�111C�Ú11���Ó�Ý
B. ,�(¡éB�me

�n−1��
Ón��. ù��´Ã{òÝ
C�é¡Ý
�. Ï��éB�me��1Ð�

C��, B�1���u)C�,ò��Ú111�ØÓ.

Ô!(10©) �A´n��_Ý
, B´n×mÝ
, C´m× nÝ
, y²: E +CA−1B�_�¿�^�

´A+BC�_.

y² ({�) (H�Õ,�!,,4À�,�H#,�L¹,É>��)

Ï�(
E O

CA−1 E

)(
A B

−C E

)
=

(
A B

O E +CA−1B

)
,

(
A B

−C E

)(
E O

C E

)
=

(
A+BC B

O E

)
,

�ªü>Ó�1�ª�∣∣∣∣∣ A B

−C E

∣∣∣∣∣= detA det(E +CA−1B),

∣∣∣∣∣ A B

−C E

∣∣∣∣∣= det(A+BC).

18�,�12�
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KdetA det(E +CA−1B) = det(A+BC).

5¿�A�_,ÏddetA det(E +CA−1B) 6= 0�¿�^�´det(A+BC) 6= 0,�E +CA−1B�_�

¿�^�´A+BC�_.

({�) (�Jò,HgÕ,º�Ó,ºvº,Üµ�,yR.�)

Ï� ∣∣∣∣∣ A B

−C E

∣∣∣∣∣=
∣∣∣∣∣ A B

O E +CA−1B

∣∣∣∣∣= detA det(E +CA−1B),

qk ∣∣∣∣∣ A B

−C E

∣∣∣∣∣=
∣∣∣∣∣ A+BC B

O E

∣∣∣∣∣= det(A+BC).

Ï�A�_,ÏddetA det(E +CA−1B) 6= 0�¿�^�´det(A+BC) 6= 0,�E +CA−1B�_�¿

�^�´A+BC�_.

({n) (�è#,p��,ö�,���,ºvº,�#T,Ç���)

Ï�A�_,�(
E +CA−1B O

O En

)
→

(
E +CA−1B O

B En

)
→

(
Em −CA−1

B En

)

→

(
Em O

B BCA−1 +En

)
→

(
Em O

O (BC+A)A−1

)
→

(
Em O

O A+BC

)

Ïd, r(E +CA−1B)+ n = m+ r(A+BC), �n− r(A+BC) = m− r(E +CA−1B). ¤±A+BC�

_�¿�^�´r(A+BC) = n, ¿�^�´0 = n− r(A+BC) = m− r(E +CA−1B), ¿�^�

´r(E +CA−1B) = m,¿�^�´E +CA−1B�_.

({o) (é¶^,H¡º,oÂV,��H,!òº,A+¢,±©Z�)

dü�úª: /�A, B´Ó��
�, det(E−AB) = det(E−BA)0,�

det(E +CA−1B) = det(E +BCA−1) = det((A+BC)A−1) = det(A+BC)detA−1.

ÏdE +CA−1B�_�¿�^�´det(E +CA−1B) 6= 0,¿�^�´det(A+BC) 6= 0,¿�^�

´A+BC�_. )

({Ê) (xeL,x�o)

7�5Ï�E +CA−1B�_,¤±

E = (E +CA−1B)(E +CA−1B)−1

B = (B+BCA−1B)(E +CA−1B)−1 = (E +BCA−1)B(E +CA−1B)−1 = (A+BC)A−1B(E +CA−1B)−1

BC = (A+BC)A−1B(E +CA−1B)−1C

19�,�12�



2023-2024Æc1�ÆÏf��ÆêÆ�ÆÆ�5p��ê(I)6�Ï�Áò

ü>Ó~A+BC, �(A+BC)(A−1B(E +CA−1B)−1C−E) = −A. 5¿�Tªm>´�_Ý
,

ÏdA+BC�_.

¿©5Ï�A+BC�_,¤±

E = (A+BC)(A+BC)−1

A−1 = (E +A−1BC)(A+BC)−1

CA−1 = (C+CA−1BC)(A+BC)−1 = (E +CA−1B)C(A+BC)−1

ü>Ó�m¦B,2~�E +CA−1B,�

−E = (E +CA−1B)(C(A+BC)−1B−E)

E = (E +CA−1B)(E−C(A+BC)−1B)

�E +CA−1B�_.

~��Ø1 �EÝ


(
A C

B E

)
,½

(
A B

C E

)
. 1��©¬Ý
�Ó�1Ý
�1êØÓ,Ø

ÎÜÝ
©¬5K.1��©¬Ý
,Ý
���ÎÒ,��(ØØÎÜK�.

~��Ø2 é©¬Ý
�1½�Ð�C��,�m¦©¬Ð�Ý
�Ø,½Ý
��m¦Ñ�.

l!(10©)�A´m×nÝ
,�r(A) = r,y²:

(1) A = BC,Ù¥B´m× rÝ
, C´r×nÝ
��r(B) = r(C) = r. (ù«©)¡�A�÷�©))

(2)eAkü�÷�©)A = B1C1 = B2C2,K�3r��_Ý
P,¦�B2 = B1P, C2 = P−1C1.

y² (1) ({�) (���,�È¸,Y�,�µ�,ÇöÕ,
��)

Ï�A�_§¤±�3�_Ý
P,Q,¦�

A = P

(
Er O

O O

)
Q = P

(
Er

O

)(
Er O

)
Q.

-B = P

(
Er

O

)
, C =

(
Er O

)
Q,Kr(B) = r(C) = r,�A = BC.

({�) ()�9)

PA = (α1,α2, · · · ,αn). Ï�r(A) = r,¤±��A���þ�4�Ã'|�αi1,αi2 , · · · ,αir .

-B = (αi1 ,αi2, · · · ,αir),Kr(B) = r.

Ï�α1,α2, · · · ,αn�αi1,αi2 , · · · ,αir�d,¤±�3Cr×n¦�A = BC,�r(A) = r(BC)≤ r(C)≤ r.

Ïdr(C) = r.
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(2) Ï�A = B1C1 = B2C2§¤±A���þ�dB1(±9B2)���þLÑ.

qÏ�r(A) = r(B1) = r(B2) = r,¤±A���þ|�B1(±9B2)���þ|�d.

Ïd, B1�B2���þ|�d. ��3r�Ý
P,¦�B2 = B1P. qÏ�r = r(B2)≤ r(P)≤ r,Ï

dP´�_Ý
. l
A = B2C2 = B1PC2 = B1C1. dd��B1(PC2−C1) = 0.

({�) (
�,§�,
��)

duB1�÷�, B1X = 0�k"). ÏdPC2−C1 = 0. �C2 = P−1C1.

({�) (�û7,é©Y,�oº)

Ï�r(B1)+ r(PC2−C1) = r,¤±r(PC2−C1) = 0. ÏdPC2−C1 = 0. �C2 = P−1C1.

({n) (±¬ó,
W�,���)

ey: �÷�Ý
÷v���Æ,=eBm×r��÷�§�BX = BY ,KX = Y .

duB�÷�,��3�_Ý
P,Q,¦�

B = P

(
Er

O

)
Q = P

(
Q

O

)
= P

(
Q O

O En−r

)(
Er

O

)
.

½ÂM = P

(
Q O

O En−r

)
,KM��_Ý
.

-N =
(

Er O
)

M−1,KNB =
(

Er O
)

M−1M

(
Er

O

)
= Er. (=�÷�Ý
�32Â�_).

�BX = BY ,KNBX = NBY ,��X = Y . Ïd,dB1PC2 = B1C1±9B1�÷�§��PC2 = C1,

l
C2 = P−1C1.

({o) (o�L§�rj§���)

duB1,B2�÷�,�BiY = 0�k")(i = 1,2). Ïd

C1X = 0⇐⇒ B1C1X = 0⇐⇒ B2C2X = 0⇐⇒C2X = 0,

=C1X = 0�C2X = 0Ó).

�C1�C21�þ|�d. =�3�_Ý
P,¦�C1 = PC2.

dB1C1 = B1PC2 = B2C2§�(B1P−B2)C2 = 0, CT
2 (B1P−B2)

T = 0.

Ï�CT
2 �÷�,¤±(B1P−B2)

T = 0. �B2 = B1P.

~��Ø1 A = P

(
Er O

O O

)
Q = P

(
Er O

O O

)(
Er O

O O

)
Q. -B = P

(
Er O

O O

)
, C =

(
Er O

O O

)
Q,

�êØé.

~��Ø2 �n)K¿,vk�EB, C,��y²r(B) = r(C) = r.
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N\K (10©)�n��
A = (ai j)n×n÷v|aii|> ∑ j 6=i |ai j|, i = 1,2, . . . ,n. Áy²: A7�_.

y² ({�) (o77,o�L)

�y{µeAØ�_§KAX = 07�3�")(x1,x2, · · · ,xn). �|xi|= max{|x1|, |x2|, · · · , |xn|}. K

0 =
n

∑
j=1

ai jx j = aiixi +∑
j 6=i

ai jx j. (1)

�´ ∣∣∣∣∣∑j 6=i
ai jx j

∣∣∣∣∣< ∑
j 6=i
|ai j||x j| ≤∑

j 6=i
|ai j||xi|< |aii||xi|.

�(1)gñ. Ïd§A7�_.

({�) (
��)

d®�, a11 6= 0. òA�1�1�g¦−ak1
a11
\�1k1,��B. KB�1k1�:

(0,ak2−
ak1

a11
a12, · · · ,akn−

ak1

a11
a1n).

�
∣∣∣akk− a1k

a11
ak1

∣∣∣≥ |akk|−
∣∣∣a1k

a11
ak1

∣∣∣,�
∑

i6=1,k

∣∣∣∣aki−
a1i

a11
ak1

∣∣∣∣≤ ∑
i6=1,k
|aki|+ ∑

i6=1,k
|a1i|
|ak1|
|a11|

.

Ï�

∑i6=1,k |aki|+∑i 6=1,k |a1i| |ak1|
|a11| + |a1k| |ak1|

|a11|

= ∑i6=1,k |aki|+∑i6=1 |a1i| |ak1|
|a11|

≤ ∑i 6=1,k |aki|+ |a11| |ak1|
|a11|

= ∑i6=k |aki|
< |akk|,

¤±

∑
i6=1,k

∣∣∣∣aki−
a1i

a11
ak1

∣∣∣∣< ∣∣∣∣akk−
a1k

a11
ak1

∣∣∣∣ .
-B =

(
a11 ∑

n
j=1 ai jx j

O B1

)
,KB1�,÷vî�é�Ó`. d8B{��§B�_§l
A�_.
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