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1. � Q3 ¥�n��þ

v1 =


1

2

0

 , v2 =


1

0

1

 , v3 =


0

2

−1

 .

(i) O� V := ⟨v1,v2,v3⟩ ��|Ä Ú Q3/V ��ê.

(ii) - w = (3, 2, 2)t, �ä w ´Ä� v1,v2 ��5|Üºe´, ��Ñù��5|Ü.

2. � U ´� F þ n ��é¡Ý
�¤��5�m. O� dimF (U).

(J«: © char(F ) ̸= 2 Ú char(F ) = 2 ü«�/)

3. � Pn ´ R[x] ¥gêØ�L n− 1 �õ�ª�N|¤��5�m. ½Â

ϕ : Pn −→ Pn

u(x) 7−→ xu′(x)− u(x),

y²: ϕ ´�5N�§¿¦ÙØ�m��|Ä.

4. rEê� C w¤knê� Q þ��5�m. �

U = {a+ b
√
2 | a, b ∈ Q} Ú V = {a+ b

√
−1 | a, b ∈ Q}.

�y U Ú V ´ C �f�m, ¿O� dimQ(U + V ).

5. � V ´� F þ�k���5�m, W ´ V �f�m. y²: �3 ϕ ∈ Hom(V, V )

¦� W = ker(ϕ).

6. (À�) � V ´� F þ��5�m, V1, . . . , Vk ´Ùf�m, � V = V1 ⊕ · · · ⊕ Vk. é

i ∈ {1, . . . , k}, ½ÂN�
σi : V −→ V

x 7→ xi,

Ù¥ x =
∑k

i=1 xi, xi ∈ Vi.

(i) �y: z� σi Ñ´û½Â��5N�(¡�l V � Vi 'uþã�Ú�ÝK).

(ii) y²: (a) ∀ i∈{1, . . . k}, σ2
i=σi (��5); (b) ∀ i, j∈{1, 2, . . . , k}� i̸=j, σi◦σj=O

(��5); (c) σ1 + σ2 + · · ·+ σk = E (��5).

(J«: ë��dA|71�ò1n!1�Ü©, pages 57–58).
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