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1. (10 %) Find the inverse of the linear transformation T : R* — R*

given by
T 1 0 2 1
2 2 2 1
T -'L'i =z (1) + 9 1 + x3 9 + x4 9
T4 2 1 0 1

2. (15 %) Show that W = {(ap,a;,a2,a3,a4) € R® : ap + a1 + a2 =
0, a3z — a4 = 0} forms a subspace of R°. Find an orthonormal basis
for W and an orthonormal basis for W+.

3. (15 %) Let V, W be two vector spaces with dimV < oo and T :
V — W be a linear transformation. Show that dim V = nullity (T') +
rank(T).

4. (15 %)

1 -1 1 1 2 =2
(a) Let A={0 2 1jandB={0 -1 -1}.
g D 3 0 0 —2)
Are A and B diagonalizable? Justify your answer.
(b) Are A and B simultaneously diagonalizable? Justify your an-
swer.
(c) If the answer of (b) is "yes”, then find an invertible matrix Q
and two diagonal matrices D;, Do such that Q- 1AQ = D; and
Q'BQ = D,. Otherwise skip this question.

5. (15 %) Find det A; and det As.

5 °F & 132 123 3 00 0 0 0 0 4
B S s R T | ¢ 5 & 0. 69 490
¥ 2 8% 2L o3 0 0 3 00 4 0 O
PO S0 A L
L=711 1 4123 11 1f»2 1o 00 4 3 000
R e . B SN o O | 0 0 400 3 00
122 5 %3 0 40000 3 0
1 11 1 v 4 0 0 0 000 8

4 6 -15 1 -3 3
6. (15 %) Aretwomatrices A= |1 3 -5 |andB=|-2 -6 13
1 2 -4 -1 -4 8

similar? Justify your answer.

7. (15 %) Sketch the graph of the equation 522 — 6zy + 5y% — 242z +
8v/2y + 56 = 0.




