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1. (25%) Let A= 6 , Rirange, N: nullspace

2 5 4
(a) (5%} Find the singular value decomposition of A.
(b) (5%} Find the orthonormal bases of R(AT).
(c) (5%) Find the orthonormal bases of R(A).
(d) (5%) Find the orthonormal bases of N(A).
(e) {5%) Find the orthonormal bases of N(AT).

a 0 a
2. (10%) LetM=|a 2a —2a| ,wherea=1.
a a 0

(a) (3%) Find the minimal polynomial of M
(b) (3%) Find the Jordan canonical form of M.
{c) (4%) Find the Jordan basis for M.

2 2 0 0

2 6 2 0
3. (10%) Let M=

0 2 5 -2

0 0 -2 3

() (5%) Whether matrix M is positive definite? Why?
(b) (5% Are all eigenvalues of M greater than 0 and smailer than 27 Why?

201 -1 -5

0 2 1 5
4. (5%) Let M= and b=

4 2 2

0 4 0 ~10

Please find a vector P such that P is in the column space of M and b-P is orthogonal to every vector in the
column space of M.
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5. Suppose we randomly choose nonnegative imtegers zy, 22, 23, and z4 that solve the
equation o +%,-+23+z4 = 10. We assume that each solution has an equal probability of
being chosen. Given that at least one of 1 and 2 is equal to 2, what is the probablhtv

that. Lo = 27 (10%)

6. Suppose that Mark selects a ball by first plckmo' one of two boxes at random and then
selecting a ball from this box at random. The first box contains 5 red balls and 4 blue
balls, and the second box contains 3 red balls and 6 blue balls. What is the probability
that Mark picked a ball from the second box if he has selected a red ball? (15%)

7. Solve the fq]lomng recurrence relation:
80 — 60y — 3n_3 + 6 s = 0
with ag = 1,a; = 0,0; = 7. (10%) .
8. Find the set of all solutions  to the system of congruences: (10%)

z = 4(mod 5) - and z= 5(mod 15)




