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1. The joint probability dénsity function (pdf ) of random variables X and ¥ is
¢ 0<x<1,0<y<3
S (%, ) = {

0 else
(8) (5%) What is the value of constant ¢?
(b) (5%) Find the pdf of random variable X .
(c) (5%) Find the joint cumulative distribution function (¢df) Fy, (x,y) of random
variables X and Y.
(d) (5%)Are X and Y independent? Explain your answer?

2. X and Y are discrete random variables with joint probability mass function (pmf)

Py(%, )= {(1 J9Y2/3 7 xyefl, 23,0} |

0 else
(a) (5%) Find the pmf of random variable Z = X +7 .
(b) (5%) Find the probability of the event {X is odd}.

3. Let X,,X,,-- beindependent random variables with common pdf

—x S
fX(x)ﬂ{eO x"g. Let Yn__-ma-x{Xi:"'an}.
x<

(2) (4%) Show that the moment generating function of X, is M, (s) = E[e™"] =
for s<1. '

(b) (8%) Firid EX, and Var(X,).

(c) (4%)For a>0, Find P(Y,>a).

(d) (4%)For b>a>0, Find P(¥, a7, >b).



! 1/3 -2/3 0O 0 5 y

o 1/2 0 0 0 5

LetA=| 0 -1/6 1/3 0 O |amdb=|1{;
-1/2 -2/3 1/3 1/2 O 7
Lo -1/3 0 0 1/3l 8

(@) (5%) Solve for x suchthat Ax = b;

(b) (5%) Find all eigenvalues of 4, and list them in descending order;

(¢) (5%)Finda 5 X 5 matrix X and X! suchthat X "LAX = D, where D isthe
diagonal matrix whose diagonal elements are eigenvalues of 4 in descending order;

(d) (10%) Find the determinant of 4 and the inverse of 4. '

(€) (5%) Find e,
5. (10%)Let L be the linear mapping from R® to R® defined by L(x) = Ax, where

4 3 1 1 0 1
. 7 —6 3 1 1 0

Find the transition matrix corresponding to a change of basis from [e, ,e, €3] to
[v4,V5, V3], and use it to determine the matrix B representing L with respect to

6. (10%)

2 4 3 7
3 1 72

LetA= dB= ;
© 5 —2|™ 4 5

-6 3 2 -1
Find ABT, ATB and the inner product (4, B).



