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1. The probability density function (pdf) of random variable X ; and X, are given
below.

l) . le ls %

0, otherwise

fx, (%) =1(x,) ={

e, -st
= LRty = {27 12
Jr () = 11 {0, otherwise

A random variable X is defined as X = X, + X, +1
(a) Calculate the pdf of X, written symbolically as £, (x) .(10%)
(b) Plot f,(x), and indicate the values relevant to the problem in the plot.(5%)

2. Let the joint probability density function (pdf) o.f the random variables X, Y be
Py (%Y= xe 7 u(x)u(y).

(a) Are X and Y statistically independent? Why.(g%) ‘!

(b) Find the probability that X>2 and Y>0.(5%) '

(c) What is the pdf of y given that X=17(10%)

4, jt-lg2
0, otherwise

3. x(t) = AL = {
The Fourier transform of x(t), written symbolically as X(f), is expressed in terms of
amplitude and phase as

X(O=IXO ¢! L22, _x<hicf)sn
(a) Calculate X(f).(10%)
(b) Plot |X(Df versus £.(5%)
(c) Plot @versus £.(5%)

In the plots in (b) and (c), you have to indicate the values relevant to the problem.

Plots not satisfying |X(£)| = [X(-f)| and [H(-0) = -ém are not acceptable.
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4. x(t) is a periodic signal with period T. The Fourier series expansion of x(t) is given

by

X0)= T X, f oy

nu—e

The autocorrelation of x(t) is defined as

R(r)=1 j:x(t)x(t + 7)dt

0

(@) Show that R, (r) = Y"|X, [t e/*m (594)

(b) The power spectral density of x(t), written symbolically as §_(f), is obtained

as the Fourier transform of R (). Show that (5%)
SN = 21X [ 6(f -ny)

T
(c) Show that J:S, Ndf =+ I x}(0)dt = P, , P, isthe average power of x(1).(5%)
Q

5. (a) Find an LU-decomposition (or factorization) of (10%)

2 4 -1 5
-4 -5 3 -8

2 -5 -4

(b) Does every square matrix have an LU-decomposition? Explain.(5%)

6.Let A and B be square matrices with the same size. Prove that if A is similar to B,
then ‘

(@) A" is similar to B* , where k is an integer.(5%)

(b) A and B have the same eigenvalues.(10%)






