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1.  f(x) = x4 + 2x3 − x2 − 4x − 2, g(x) = x4 + x3 − x2 − 2x − 2, �
!" 1 #�$%�& (f(x), g(x)) = ; '� u(x) =

, v(x) = ( u(x)f(x)+v(x)g(x)
= (f(x), g(x)).

2.  W1 = {
( a 0 c

a 0 0
0 b d

)
|a, b, c, d ∈ R}, W2 = {

( x 0 0
0 0 0
0 y z

)
|x, y, z ∈

R}, � dimR(W1 ∩ W2) = ; dimR(W1 + W2) = ;
dimRW⊥
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W⊥ = .

4. 	12M2(Z)(Z 3
�1)�4�5678∼:9:A, B ∈ M2(Z), A ∼
B ⇐⇒ detA ≡ detB(mod2). �;<M2(Z)=-#56>)
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5. 5.  ε1, ε2, ε3 )@A*+./ (V, F,+, ·) #B
CDEFGH σ 	

ε1, ε2, ε3 I#JÆ3
( 2 1 3

−2 1 −2
2 −1 2

)
, � σ 	C η1 = 3ε1 − ε2 − ε3, η2 =

ε2 + ε3, η3 = 2ε3 I#JÆ3 = ; dimF Kerσ =

1



; �K Im(σ) #B
C .

6. L��MNOPQ�./ C3 #B
C α1 = ((1, 0, 1 + i)T , α2 =
(0, 1, 0)T , α3 = (i, 1, 1)T N3R��MC γ1 , γ2, γ3

. C3 �#ST	C γ1, γ2, γ3 I#ÆU&3
.

7.  α, β )VW./ V �X*+D (α,α) = 1, (β, β) = 4, (α, β) = 2. �
dimRL(α, β) = ; Y*+ γ � α Z�D[ γ � β Z�\]^

.

�_���`ab�c
 (d 52 �).

8.  W1,W2 =e)�8�Of
 x1 + x2 + · · · + xn = 0 � x1 = x2 =
· · · = xn #g./0��� W2 = W⊥

1 0

9. :4JÆ A =
( 0 3 3

−1 8 6
2 −14 −10

)
0h A #YiR�j J Dklm

JÆ P D( P−1AP = J 0

10.  Fn[x] )�� F no�p� n #qr&stqr&u
-#*
+./0v�w φ : Fn[x] → Fn[x], f(x) 	→ f(0)x 0[ φ )x)EFGH
y��z�{]h Ker(φ) #B
CkA�0

11.  α1, α2, · · ·αt; β1, β2, · · · , βt )VW./ V #X|EF}7
�
���~	 V #�MGH σ ( σ(αi) = βi,∀i i'�i (αi, αj) =
(βi, βj),∀i, j 0
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