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1 (20) Let V be the subspace of B spanned by the vectors vy =(1.2. 2. 1], v,=(0. 2.0, 1),
v, =(-2,0.-4.3).
(a) Prove that v}, v,, v; form a basis for V.

(b) Show that v=1(1,6,2,3) liesin V
(c) What are the coordinates of v in (b) relative to the basis (v, vy vy) 7

2. (307 Given the matrix

111
A=01 0
101

(a) What is the rank of A7 (b) Find the inverse of A. (c) What is the characteristic
polynomial of A 7
(d) What are its eigenvalues 7 (e) Diagonalize A. (f) Explain whether A is positive .

3, (30) Given the following matrices:

11 1]
LA |
4=" | .B=|01 0
1 2
10 1

{(a) Which of the above matrices are skew-symmetric , hermitian, and unitary ?

2
(b) Is is true that if a matrix M is skew-symmetric , then M is symmetric 7 Explain why 7
{c) What kind of mairix preserves norm 7

4. (20) By a direct computation. Show that

00900 000
10 00 1000
and are not simmilar -
0100 100
00900 010




