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1. � R2 ¥�ü|Ä.

u1 =

(
1

1

)
,u1 =

(
1

−1

)
; v1 =

(
0

1

)
,v1 =

(
1

2

)
.

(i) ¦ P ∈ GL2(R) ¦� (v1,v2) = (u1,u2)P .

(ii) �

w =

(
3

5

)
∈ R2.

O� w 3þãü|Äe��I.

2. � p0 = 1, p1 = x, p2 = x(x− 1), . . . , pn−1 = x(x− 1) · · · (x− n+ 2).

(i) y²: p0, . . . , pn−1 ´ Q[x](n) ��|Ä.

(ii) O� P ∈ GL3(Q) ¦� (p0, p1, p2) = (1, x, x2)P.

(iii) O� x2 3 p0, p1, p2 e��I.

3. � F ´�, SSMn(F ) ´ F þ¤k n ��é¡Ý
|¤�f�m, T0 ´ F þ¤k n

�,�"�Ý
|¤�f�m.

(i) ¦ dim(SSMn(F )) Ú dim(T0).

(ii) ©OO� SSMn(F ) Ú T0 ��|Ä..

4. � f ∈ Mn(F )
∗, ai,j = f(Ei,j), Ù¥ Ei,j �L3 i 1 j �?��´ 1, Ù§?��

Ñ�u 0 � n ��
, i, j ∈ {1, 2, . . . , n}. � X = (xi,j) ´ Mn(F ) ¥�?¿�
.

(i) �y: f(X) =
∑n

i=1

∑n
j=1 ai,jxi,j.

(ii) - A = (ai,j) ∈ Mn(F ). �y f(X) = tr(AtX).

(iii) � B ∈ Mn(F ) ¦� f(X) = tr(BX). �y B = At.

5. � V ´ F þ�k���5�m, f, g ∈ V ∗ \ {0∗}. y²: ker(f) = ker(g)��=��

3 λ ∈ F ¦� f = λg.

6. (À�) � V ´ F þ� n ��5�m, U ´ V � d �f�m. �

U0 = {f ∈ V ∗ | ∀ u ∈ U, f(u) = 0}.

y²: dim(U0) = n− d.
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