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1. (10%) Let A and B be 3 x 3 matrices with det(A) =5 and det(B) = —6.
Find the value of:
(1) (5%) det(34B)

(2) (5%) det(A™'B)
2. (15%) Let x4, %, and x3 be linearly independent vectors in R" and let
y,=X1+X%, ¥, = 2X3 — 2%y, Y3 = 3% + 3x3

Arey.,y,, and y, linearly independent? If it is true, please explain your reason,
otherwise, please show that there are nontrivial linear combinations of ¥,,¥, ¥

that equal 0.

(15%) Let A be anm X n matrix whose rank is equal ton and let ¢ and d are

(U5

column vectors in R". If Ac = Ad, does this imply that ¢ must be equal to d?
What if the rank of A is less than n? Explain your answers.

4. (10%) If A is a singular matrix, is it true that A has 0 as an eigenvalue? Please

explain your answer.

5. (40%)If X and Y are random variables with joint probability density function
(PDF) fyy(x, ). given by

fx,y_(x, y) = {

(1) (6%) Please find the marginal probability density function fy(x).

Aue—(lx+uy)‘ x > O,y > 0
0, otherwise

1
(2) (6%) Please find the mean of the random variable X. |
(3) (6%) Are the random variables X and Y independent? Please explain your yal
answer. ol
it

(4) (6%) Are the random variables X and V uncorrelated? Please explain your

answer.
(5) (10%) Please find the cumulative density function (CDF) of a random variable

W =Y/X.
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(6) (6%) Please find the PDF of the random variable W =Y/X.

6. (10%)Ina communication system, the number of packet arrivals is modeled as a
Poisson random variable. X is a Poisson (a) random variable if the probability
mass function (PMF) of X has the form:

a*e ™

PX(X) — { x! ) X = 0,1,2, )
0, otherwise

The communication system has on average one arrived packet per second.
(a) (5%) Please elaborate on the meaning of the parameter o in the PMF of X.
(b) (5%) What is the probability that there are no packets arrived from the time

t = 2 seconds to the time t = 3 seconds?
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