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�!W�K: (18©. zK3©,�6K)

1 .�3��
A = (α,β ,γ), B = (α,β ,δ ). edetA = a, detB = b, K1�ªdet(3A−B) =

.

2 .�A =


1

2

3

,K�A¦È����Ý
B/X .

3 .�A = (ai j)�3��
, Ai j�ai j��ê{fª, eA�z1���Ú�2, �A�1�ª

�3,KA11 +A21 +A31 = .

4 .��þ|α1,α2, · · · ,αs�5Ã',¿��d�þ|β1,β2, · · · ,βt�5LÑ.K (ÀW

/70/�70)�3,��þβ j ( j = 1,2, · · · , t)¦��þ|β j,α2, · · · ,αs�5Ã'.

5 .�(α1,α2,α3,α4,α5)²1Ð�C�z�


1 2 0 0 3

0 0 1 0 4

0 0 0 1 0

0 0 0 0 0

,K ´α1,α2,α3,α4,α5�

4��5Ã'|,Ù{�þ�^T4��5Ã'|L«� .

6 .�A =


1 1 2

2 x −1

−1 6 3

,e�3�"Ý
B¦�AB = O,Kx = .

1
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�!üÀK: (18©,zK3©,�6K)

1 .�A,B,Cþ�n��
,±e`{�(�´ .

(A) A2−E = (A+E)(A−E) (B) A2−B2 = (A+B)(A−B)

(C)eAB = AC,KB =C (D)eAB = O,KA = O½B = O

2 .�A =


a1 a2 a3

b1 b2 b3

c1 c2 c3

, P =


1 0 0

0 2 0

0 0 1

, Q =


1 0 0

0 1 0

0 3 1

,KPAQ = .

(A)


a1 2a2 +3a3 a3

b1 2b2 +3b3 2b3

c1 2c2 +3b2 c3

 (B)


a1 2a2 a3

b1 2b2 b3

c1 +3b1 c2 +6b2 c3 +3B3


(C)


a1 a2 +3a3 a3

2b1 2b2 +6b3 2b3

c1 c2 +3c3 c3

 (D)


a1 a2 a3

2b1 2b2 2b3

c1 +6b1 c2 +6b2 c3 +6b3


3 .�A´m×nÝ
, B´n×mÝ
,K .

(A) AB = BA (B) r(AB) = r(BA)

(C) (AB)T = BTAT (D) det(AB) = det(BA)

4 .®�n��
A, B, C÷vABC = O, E´n�ü Ý
,e

r

(
O A

BC E

)
= r1, r

(
AB C

O E

)
= r2, r

(
E AB

AB O

)
= r3,

K .

(A) r1 ≤ r2 ≤ r3 (B) r1 ≤ r3 ≤ r2

(C) r3 ≤ r1 ≤ r2 (D) r2 ≤ r1 ≤ r3

5 .��þα1 = (a,1,−1,1)T, α2 = (1,1,b,a)T, α3 = (1,a,−1,1)T. eα1,α2,α3�5�',�

Ù¥?¿ü��þþ�5Ã',K .

(A) a =−2,b = 2 (B) a 6=−2,b = 2

(C) a = 1, b =−1 (D) a = 1,b 6=−1

6 .�3��
A = (α1,α2,α3), B = (β1,β2,β3). e�þ|α1,α2,α3�±d�þ|β1,β2,β3

�5LÑ,K .

(A) AX = 0�)þ�BX = 0�) (B) ATX = 0�)þ�BTX = 0�)

(C) BX = 0�)þ�AX = 0�) (D) BTX = 0�)þ�ATX = 0�)

12�,�5�



2024-2025Æc1�ÆÏf��ÆêÆ�ÆÆ�5p��ê(I)6�Ï�Áò

n!(10©)O�1�ª ∣∣∣∣∣∣∣∣∣∣
a+m b c d

a b+m c d

a b c+m d

a b c d +m

∣∣∣∣∣∣∣∣∣∣
.

o!(12©)�A∗ =


1 0 0 0

0 1 0 0

1 0 1 0

0 −3 0 8

�ABA−1 = BA−1 +3E,¦B.

Ê!(12©)�kl 6= 1,Ý
A,B÷vAB+ kA+ lB+E = O.

(1)y²: A+ lE�_¿¦Ù_;

(2) AB = BAí? e¤á,�y²;eØ¤á,�Þ�~.

8!(12©)�n��
A = (α1,α2, · · · ,αn)�cn− 1���þ�5�',�n− 1���þ�5Ã

', β = α1 +α2 + · · ·+αn.

(1)y²: �§|AX = β7kÃ¡õ);

(2)¦�§|AX = β�Ï).

Ô!(10©)

(1)�A�_,y²: r

(
A B

C D

)
= r(A)+ r(D−CA−1B);

(2)�M =


a2

1 a1a2 +1 · · · a1an +1

a2a1 +1 a2
2 · · · a2an +1

...
...

...

ana1 +1 ana2 +1 · · · a2
n

,y²: r(M)≥ n−1.

l!(8©)�n��
A÷vA2 = O,�r(A) = r. ¦y: e1≤ r < n
2 ,K�3n��_Ý
P,¦�

P−1AP =

(
O Er O

O O O

)
.

N\K (10©)�n≥ 2, A, B´n��
,�÷vB2 = B. y²: r(AB−BA)≤ r(AB+BA).

13�,�5�
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l!(8©)�n��
A÷vA2 = O,�r(A) = r. ¦y: e1≤ r < n
2 ,K�3n��_Ý
P,¦�

P−1AP =

(
O Er O

O O O

)
.

l!(8©)�n��
A÷vA2 = O,�r(A) = r. ¦y: e1≤ r < n
2 ,K�3n��_Ý
P,¦�

P−1AP =

(
O Er O

O O O

)
.

l!(8©)�n��
A÷vA2 = O,�r(A) = r. ¦y: e1≤ r < n
2 ,K�3n��_Ý
P,¦�

P−1AP =

(
O Er O

O O O

)
.

l!(8©)�n��
A÷vA2 = O,�r(A) = r. ¦y: e1≤ r < n
2 ,K�3n��_Ý
P,¦�

P−1AP =

(
O Er O

O O O

)
.

l!(8©)�n��
A÷vA2 = O,�r(A) = r. ¦y: e1≤ r < n
2 ,K�3n��_Ý
P,¦�

P−1AP =

(
O Er O

O O O

)
.

l!(8©)�n��
A÷vA2 = O,�r(A) = r. ¦y: e1≤ r < n
2 ,K�3n��_Ý
P,¦�

P−1AP =

(
O Er O

O O O

)
.

l!(8©)�n��
A÷vA2 = O,�r(A) = r. ¦y: e1≤ r < n
2 ,K�3n��_Ý
P,¦�

P−1AP =

(
O Er O

O O O

)
.

l!(8©)�n��
A÷vA2 = O,�r(A) = r. ¦y: e1≤ r < n
2 ,K�3n��_Ý
P,¦�

P−1AP =

(
O Er O

O O O

)
.
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l!(8©)�n��
A÷vA2 = O,�r(A) = r. ¦y: e1≤ r < n
2 ,K�3n��_Ý
P,¦�

P−1AP =

(
O Er O

O O O

)
.

l!(8©)�n��
A÷vA2 = O,�r(A) = r. ¦y: e1≤ r < n
2 ,K�3n��_Ý
P,¦�

P−1AP =

(
O Er O

O O O

)
.
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