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±eXÃAO(², K þLê�, Q (R, C) Lknê (¢ê!Eê) �, f, g L K[x] ¥�õ
�ª; Mm×n(K) L m 1 n �Ý
�N, Mn(K) L n ��
�N; χA L�
 A �A�õ�ª;
mA(λ) L A �4�õ�ª; V ´ K þ��5�m.

�! (� 10 ©) � W1 = L(α1, α2, α3), W2 = L(β1, β2), ùp

α1 = (3, 0, 3, 1), α2 = (4, 0,−1, 3), α3 = (2, 0, 1, 1),
β1 = (3, 3, 1,−2), β2 = (4, 6, 1,−5).

©O¦ W1 + W2 Ú W1 ∩W2 �Ä��ê.

�! (� 20 ©) � W = L(α1, α2, α3) ´IOî¼�m�f�m,

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

(1) ¦ W �IO��Ä;

(2) ¦��Ö�m W⊥ �Ä;

(3) � γ = (1, 1, 1, 1), ¦ γ 3 W ¥���ÝK PW (γ).

n! (� 15 ©) �Ä¢�g. (λ ´�½¢ê)

q(x1, x2, x3, x4) = 2x1x2 + 2x2x3 + 2x3x4 + 2x2
1 + 2x2

2 + λx2
3 + λx2

4.

(1) � λ = 0 �, ¦�ÛÉ�5C�, ¦ q z�IO., ¿�Ñ�!
K.5�êÚÎÒ� (I�ÑäN�IO.);
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(2) ¦ λ �����, ¦� q �½.

o! (� 25 ©) �Ä M4(K) ¥�Ý


A =

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

 .

(1) ¦ A �A�õ�ª χA(λ) Ú4�õ�ª mA(λ);

(2) ¦ A �A��±9éA�A�f�m�Ä;

(3) �ä A ´Ä3 K ¥�é�z, �`²nd;

(4) ¦ A2024.

Ê! (� 10 ©) �Ä�5N�

ϕ : K3 → K3, (x, y, z) 7→ (3x− 2z, 2x− y − z, 2x− 2z).

¦ ϕ �¤kØCf�m.

8! (� 10 ©) � A ∈ Mn(K), 4�õ�ª mA(λ) = f(λ)g(λ),ùp
f, g ∈ K[λ] ´p��õ�ª. �

Wf = {X ∈ Kn | f(A)X = 0}, Wg = {X ∈ Kn | g(A)X = 0}.

y²: Kn = Wf ⊕Wg.

Ô! (� 10 ©) � f : V × V → K ´ V þ�V�5¼ê, ÷v
f(α, α) 6= 0, ∀α ∈ V \ {0}.

� α1, · · · , αr ∈ V , G = (f(αi, αj))1≤i,j≤r ∈ Mr(K). y²: G �_

��=� α1, · · · , αr �5Ã'.

�ÀN\K (� 10 ©) 31Ô�K�PÒ�^�e, é V �?�

�5f�m W , �½ÂXe�5f�m

W⊥ := {α ∈ V | f(α, β) = 0,∀β ∈ W}.

¯: V = W ⊕W⊥ ´Ä¤á? X´, ��y²; XÄ, �Þ�~.
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