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1. � Q3 ¥�n��þ

v1 =


1

2

0

 , v2 =


1

0

1

 , v3 =


0

2

−1

 .

O� V := 〈v1,v2,v3〉 ��|Ä Ú Q3/V ��|Ä.

2. �

φ : R[x] −→ R[x]
f(x) 7→ f ′(x)

Ú
ψ : R[x] −→ R[x]

f(x) 7→ xf(x).

�y φ Ú ψ Ñ´�5N�. é?¿� f ∈ R[x], O� (φ ◦ ψ − ψ ◦ φ)(f).

3. rEê� C w¤knê� Q þ��5�m. �

U = {a+ b
√
2 | a, b ∈ Q} Ú V = {a+ b

√
−1 | a, b ∈ Q}.

(i) �y U Ú V ´ C �f�m.

(ii) ©OO� U Ú V ��|Ä..

(iii) O� dimQ(U + V ).

4. � p ´�ê, λ1, . . . , λn ∈ Zp, Ø��", V ´ λ1x1 + · · ·+ λnxn = 0 3 Zn
p ¥�)�

m. O� dim(V ) Ú card(V ).

5. 3Ý
�m M2(Q) ¥. � Mag2(Q) ´�����¤�f�m, U Ú V ©O´d(
1 0

0 1

)
Ú

(
0 1

1 0

)

)¤�f�m. O� dim(Mag2(Q)) ¿(½ Mag2(Q) + U + V ´Ø´�Ú.

6. (À�) � V ´� F þ� n �f�m, V1, . . . , Vk ´ V �f�m. y²: XJ

dimV1 + · · ·+ dimVk > n(k − 1),

K V1 ∩ · · · ∩ Vk 6= {0}.

J«: y²�3 k − 1 �f�m W1, . . . ,Wk−1 ⊂ V ¦�

dim(V1)+ · · ·+dim(Vk−1)+dim(Vk) = dim(W1)+ · · ·+dim(Wk−1)+dim(V1∩· · ·∩Vk).
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