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1. Let
0 1 -1
A=11 1 0 ]
-1 0 1

(a) (6%) Find the eigen values of A.

(b) (6%) Find the eigen vectors of A.

(¢) (5%) Find an orthogonal matrix B that diagonalizes A.
(d) (4%) Find the inverse matrix of B obtained in (c).

(€) (4%) Find AS.

2. Let

1 2 1
2 4 4

(a) (10%) Find the least squares solution of the system Ax = b

(b) (5%) Find orthogonal projection of b on the column space of A

3. Let

o | 1 =l
A=|-1 2 1
-1 -1 1

(a) (5%) Find the rank of A.

(b) (5%) Find the nullspace of A.

4. (10%) Random variable X is uniformly distributed in (-3,4), Y is uniformly distributed in (5,7).
Let D=X+2Y, please find
(a) (5%) the probability density function (pdf) of D and
(b) (5%) the expectation of D, E[D].

5. (10%) An urn contains 4 black balls and 6 white balls. A and B take turns to draw 1 ball randomly
from the urn. A goes first, then B. The first person who draws a white ball wins. Please calculate
the probability P[B wins] if



(a) (5%) They replace the ball they drew. ;\t L@ %{ 2 E\
(b) (5%) They do not replace the ball they drew. -
. (10%)The joint probability density function ( pdf ) of X and Y is defined as
_(clx + ), 3Zxx5, -2<y<4
fer(ay) = { 0, otherwise
(a) (5%) Please find the marginal probability density function of X. (You will need to find out ¢=?
first )
(b) (5%) Are X and Y independent? Please verify your answer. (If you do not provide any
verification, you will not get credit for this question.)
. (10%) The probability that Taiwan has an earthquake over Richter magnitude scale 4 in a year is
distributed as a Poisson(2) random variables. Please find that
(a) (5%) The probability that there will be only 5 earthquakes over Richter magnitude scale 4 in
the next 5 years?
(b) (5%) The average number of earthquakes over Richter magnitude scale 4 in the next 5 years?

. (10%)If the normal male adult’s weight is distributed as a normal random variable with mean=65

and variance=25. Let us randomly pick a male adult and his weight is X, please find P(70<X <90)

and use standard normal cumulated distribution function P() to represent your answer. ¥(a) is
= o
—x

\/_

defined asf



