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1. (Totally, 10 pts) The conditional probability density of X provided that the continuous event V has
values between y and y +dy is given by
2xy+a
a’(y+

Whe1e a is a constant and the probability density of Y is given by
()= or0s <,

Py X Y)=—F—= fOIOSXSa

Please find the conditional probability den51ty function p,,(y|x), i.e., the conditional probability

density function of ¥ provided that the continuous event U has values between x and x+dx.

2. (Totally, 10 pts) Let Z, and Z, be independent and have exponential distribution with density Ae™*

for z> 0. Define X = Z,and ¥ = Z, + Z,Z,. Please find E[E[Y|X |

3. (Totally, 15 pts) Markov Inequality is expressed as follows. Let ¥ be a non-negative random
variable with finite expectation E[Y]=7, then, for any a >0,

PiY >a}<,
(4

() (5 pts) Please prove Chernoff Bound using Markov Inequality. Note that Chernoff Bound is
given by, for a random variable X',

sX
P{X>a}sE[iz ], fors >0
e

(b) (10 pts) The characteristic function of a Gaussian random variable X distributed as N (,u,crz) is
given by : '

0‘20)2

=
JH —

, @, (a’> =e
Please find the Chernoff Bound for the above Gaussian random variable.

4. (Totally, 15 pts) Let X and Y be independent random variables each Poisson distributed with

parameter 4.
" (a) (5 pts) Find the probability mass function of X +1.

(b) (5 pts) Find the distribution function of mm(X Y )
(¢) (5 pts) Find the conditional probablhty P(Y = le +Y=2) for y=0,1..

5. (Totally, 15 pts) Consider a random variable X with the following PDF
p(z) =2z%, for 1<z <1
(a) (5pts) Plot the cumulative distribution funct1on (CDF) of X
(b) (5pts) Find the expectation E[X]
(¢) (5pts) Find the variance of X
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L, X=1Y=
i X=1Y=4
P(X,Y) = P Yoy
P o Xooy-

(a) (5pts) Find the conditional probability P(X|Y = 2).
(b) (5pts) Find the conditional expectation E[X |V = 4]

(d) (10pts) Find the correlation coefficient between X and Y.

following questions.

X = f~Y(U), where
f(z) = / p(v) dv.

oo

(¢) (Spts) Are Xand Y independent of each other? Please prove your answer.

6. (Totally, 25 pts) Let X and ¥ be two random variables with the following joint PMF:

7. (Totally, 10 pts) Let U be a random variable uniformly distributed between 0 and 1. Answer the

(a) (Spts) For any strictly increasing function f : R — [0, 1], find the CDF of X = f ).
(b) (5 pts) Given any random variable X with PDF p(z), show that X can be generated by




