
uÀ���ÆÏ"Áò (B): 2022—2023 Æc1 1 ÆÏ

�§¶¡: p � � ê ��6¶: ºd

Æ)6¶: Æ  Ò:

;  �: c?/�?: 2022 ?����

�§5�: ; � 7 ?

� � n o Ê 8 Ô l o© �ò<\¶

±eXÃAO(², K þLê�, Mm×n(K) L« m 1 n �Ý
�N, Mn(K) L« n ��


�N, In L« n �ü Ý
, Eij ´1 i 11 j �� 1 �Ù{��� 0 �Ý
, r(A) L«Ý
 A

��, tr(A) ´ A �,, AT L« A �=�.

�! (� 10 ©) ¦�� σ = (1357)(2468) ∈ S8 �_Sê¿�äÙÛó5.

�! (� 10 ©) ¦±e n �1�ª��:

Dn =

∣∣∣∣∣∣∣∣∣∣∣

3 1
2 3 1

2 3 1
. . . . . . . . .

2 3 1
2 3

∣∣∣∣∣∣∣∣∣∣∣
.

n!(� 10 ©) � α1, α2, α3, α4 ©O´±eÝ
�o���þ:

A =

 3 5 8 7
2 5 7 8
5 9 14 13
2 2 4 2


(1) ¦ α1, α2, α3, α4 �4��5Ã'|±9� r(A);

(2) ¦÷v x1α1 + x2α2 + x3α3 + x4α4 = 0 �¤k�U)(�¦�¤��

þ/ª).
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A =

(
2 3 5
1 2 3
3 0 4

)
.

(1) ¦��Ý
 A∗ ±91�ª |A|;

(2) ^Ð�1C��{¦_Ý
 A−1 (I�{�L§)

Ê! (� 20 ©) �ÄN�

ϕ : M2(K) −→ M2(K), X → 1

2
(X + XT ).

(1) y²: ϕ ´�5N�;

(2) ¦ ϕ 3 M2(K) �Ä E11, E12, E21, E22 e�L«Ý
;

(3) ©O¦Ø�m Kerϕ Ú��m Imϕ ��ê�Ä.

8! (� 10 ©) � A, B ∈ Mn(K)§÷v (A + In)B = A + 2In. y²:
In −B ´�_Ý
.

Ô! (� 10 ©) � A ∈ Mn(K) �_, λ ∈ K. y²: ©¬Ý
(
A In

λIn A−1

)
�_��=� λ 6= 1.

l! (� 10 ©) � A ∈ Mm×n(K) (m < n). y²: ATA �½Ø�_.
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