
uÀ���ÆÏ"Áò (B): 2023—2024 Æc1 1 ÆÏ

�§¶¡: p � � ê ��6¶: ºd

Æ)6¶: Æ  Ò:

;  �: c?/�?: 2023 ?����

�§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) Ú tr(A) ©O

L«Ý
 A ��Ú,, AT L« A �=�, V, V ′ L« K þ�5�m.

�! (� 20 ©) ��5N� ϕ : K4 → K4 ÷v

ϕ(x, y, z, w) = (x− 2y + z, y − 2z + w, x + z − 2w,−2x + y + w).

(1) ¦Ø�m Kerϕ ��ê�Ä;

(2) ¦��m Imϕ ��ê�Ä.

�! (� 20 ©) �

A =


x a a · · · a a
a x a · · · a a
a a x · · · a a
...

...
...

...
...

a a a · · · x a
a a a · · · a x

 ∈ Mn(K).

(1) ¦1�ª |A|;
(2) � n = 3, x = 0, a = 1 �, ©O^ü«�{¦ A �_Ý
.

n! (� 10 ©) �

A =


1 3 5 −4 0
1 3 2 −2 1
1 −2 1 −1 −1
1 −4 1 1 −1
1 2 1 −1 1

 .

1



¦àg�§| AX = 0 �Ä:)X.

o! (� 10 ©) �Ä S9 ¥���

σ = (123)(456)(789), τ = (12)(345)(67)(89), ρ = τστ−1.

¦_Sê N(ρ) ÚÎÒ sgn(ρ).

Ê! (� 10 ©) ¦±e��þ|��±94��5Ã'|, ¿ò�{��

þ^§��5L«Ñ5.

α1 = (1, 0, 1,−2)T , α2 = (2,−1, 0,−1)T ,
α3 = (−1, 1, 1,−1)T , α4 = (3,−2,−1, 0)T .

8! (� 10 ©) ®�

K[x]n = {f(x) ∈ K[x] | deg f ≤ n}

´ K þ��5�m, ¿k�|Ä 1, x, · · · , xn. y²:

ϕ : K[x]n −→ K[x]n, f(x) 7→ (x− 1)f ′(x) + f(x)

´�5Ó�, ¿¦§3þãÄe�L«Ý
 (ùp g′ L«õ�ª g �/ª
�ê).

Ô! (� 10 ©) � K = C ´Eê�, A ∈ Mn(K) ÷v AAT = 0 ±9

|A + AT | 6= 0, y²: n ´óê� r(A) = n
2 .

l! (� 10 ©) � A ∈ Mn(K) ÷v A3 + A2 + A = 0, y²: B = A + In

�_, ¿¦ B−1 (ò§�� A �õ�ª).
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