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1. (10&h�) V := {A ∈Mn,n(R) : A = tA}s��¦ W := {(aij) ∈Mn,n(R) : aij = 0, i > j}
{9� M:, dim(V + W ) \�¦ ½̈���.

2. (10&h�) V �� finite dimensional vector spaces {9� M:, dimV = dimV ∗ e���̀¦ �Ð#���.

3. (15&h�) A =




2 −2 2 10 0
3 −3 3 15 1
2 −2 3 12 −1
−1 1 0 −3 1


 {9� M:,

(a) A _� row-reduced echelon form �̀¦ ½̈���.

(b) kerLA _� l�$�\�¦ ½̈���.

4. (15&h�) B := {t(1, 1), t(0, 1)} õ� C := {t(1
2 , 1

2), t(−1
2 , 1

2)} �̀¦ F 2 _� l�$����¦ ��¦,
v = t(1, 2) �� ���. ���+þA���©� L : F 2 → F 2 �̀¦ L(t(x, y)) = t(x− y, y) �Ð &ñ
_�½+É M:,

(a) [v]B ü< [L]BC \�¦ ½̈���.

(b) [L(v)]C \�¦ ½̈���.

5. (10&h�) S, T ∈ L(V, V ) {9� M:, ST = TS s���� kerS ü< im S ��H T -invariant subspace
e���̀¦ �Ð#���.

6. (20&h�) '��§>= A =




3 −1 0
0 2 0
1 −1 2


 �� e���̀¦M:,

(a) A _� characteristic polynomial φA(t) \�¦ ½̈���.

(b) A _� minimal polynomial mA(t) \�¦ ½̈���.

(c) A _� diagonalizable #�ÂÒ\�¦ s�Ä»\�¦ [þt#Q"f [O�"î
���.

7. (10&h�) A ∈Mn,n(R) �� symmetric s����, A _� eigenvalue ��H �½Ó�©� real number e���̀¦
�Ð#���.

8. (10&h�) ���wn�~½Ó&ñ
d��
{

x + y + 2z = 6
2x− z = 5

_� minimal solution �̀¦ ½̈���.


