
f��Æ5p��ê£II¤6�§Áò
êÆ,²LÆ��,ÚO,q�X 2023,2022c?�;�

Ì���µÚV,�ù,_�¦,�U] Áòa.µAò �ÁFÏµ

2024.05.10

�!W�K: (18©. zK3©,�6K)

1 .�A =

(
6 −10

2 −3

)
,K,tr(A2024) = .

2 .�(1,a,0)T, (1,1,1)T, (2,1,0)T©O´A�áuA��0,1,−1�A��þ,Ka÷v .

3 .�A =

(
1 3

0 2

)
,òA−1L«�A�õ�ª .

4 .�3��
A�A�Ý
λE−A�-u


1 0 0

0 λ 0

0 λ 2 +λ (λ +1)2

,KλE−A�{ª´ ,

A�JordanIO/´ .

5 .�A=

(
F(λ 3 +λ )

C F(λ 2 +1)

)
,Ù¥C´mþ���1,Ù{�þ�0�Ý
,KA�Frobenius

IO/� , A3Rþ�2ÂJordanIO/� .

6 . �ϕ´�5�mV��5C�, �3V�,�ÄeÝ
�


1

1 1

2

, Kϕ��f�

mR(1) = Ker = Im .
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1 .�A�A�õ�ª fA(λ ) = λ 3(λ −1)2,K .

(A) 5− r(A) = 3 (B) 5− r(A)≤ 3

(C) 5− r(A)≥ 3 (D) 5− r(A)�3vk��'X

2 .�λ1,λ2´A�ü�ØÓA��,éA�A��þ©O�α1,α2,Kα1, A(α1 +α2)�5�'�

¿�^�´ .

(A) λ1 6= 0 (B) λ2 6= 0 (C) λ1 = 0 (D) λ2 = 0

3 .e�2��
¥, Ø�qu

(
1 1

−1 3

)
.

(A)

(
2 0

1 2

)
(B)

(
2 0

0 2

)
(C)

(
1 −1

1 3

)
(D)

(
3 −1

1 1

)

4 .�A(λ ),B(λ )Ñ´n�λ -Ý
,e�Qã¥ ´�(�.

(A) deg(A(λ )B(λ )) = degA(λ )+degB(λ )

(B)eA(λ )B(λ ) = O,KA(λ ) = O½B(λ ) = O

(C)eA(λ )�B(λ )k�Ó�{ª,KA(λ )�B(λ )�-

(D)eA(λ )�B(λ )k�Ó�Ð�Ïf|,KA(λ )�B(λ )�-

5 .e5��
A�4�õ�ªmA(λ ) = λ 2(λ −1),��r(A) = 3,K3ØOJordan¬gSe, A�

U�JordanIO/k �.

(A) 1 (B) 2 (C) 3 (D) 4

6 .�E�
Akü��1�ØCÏf,Ke�(Ø�(�k �.

a. A��k��A�f�m�ê�u1 b. A��k���f�mØ´Ì�f�m

c. A�1�ªÏf�A�ØCÏfØÓ d. A�A�õ�ªØ�uA�4�õ�ª

(A) 1 (B) 2 (C) 3 (D) 4
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n!(12©)��
A�1�ªdetA = 18,�3A+A∗ = 15E,Ù¥A∗�A���Ý
, E�ü Ý
.

(1)¦A���"zõ�ª;

(2)¦A�4�õ�ª;

(3)¦A�JordanIO/.

�¦�ÑL§.

o!(12©) �A´n��
, α , β´n���þ. y²: Aαβ T�é�z�¿�^�´β TAα 6= 0½

öAαβ T = O.

Ê!(12©) �mA(λ )´n��
A�4�õ�ª, g(λ )´�~êõ�ª. y²: g(A)�_�¿�^�

´(g(λ ),mA(λ )) = 1.

8!(12©)�A´n(n > 1)�E�
,÷vAn = O, An−1 6= O. y²: Ø�3n��
X ,¦�X2 = A.

Ô!(10©)�Cþn��5�mV��5C�ϕ , ψ÷v0 < dimImϕ2 = dimImϕ < n,�ϕψ = ψϕ = O.

y²:

(1)�3V���Ä,¦�ϕ3TÄe�Ý
´

(
O

A1

)
,Ù¥A1��_Ý
;

(2) dimIm(ϕ +ψ) = dimImϕ +dimImψ .

l!(6©)y²: �312�¢�
A,¦�

A11 +A10 + · · ·+E =


2024

2023 2024
... . . . . . .

2013 · · · 2023 2024

 .

N\K (10©)�A�n(n ≥ 3)�¢�_Ý
,�Ak�quA,ék = 1,2, · · · ,n!−1,n!¤á. y²: é��

��êk,�kAk�quA.
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