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1.(25%)
Assume X (¢) is a white random process with power spectrum S, (f) =1, Vf.
Suppose X () is the input to the linear filter with impulse response
e’ t=20

hn)= {0, t<0
(10%) (a) Determine the power spectrum S, () of the filter output.
(15%) (b) Write a computer programming script (in one of the formats of MATLAB,

C/C++/C#, Java, etc...) to compute and plot S, (/) under the given S, (/) and A(¢).

2.(25%)

Assume a message signal is given by m(#) = 2cos(27z f, ¢} + cos(4x £,,1).

Let x,(t) = 2m(f)cos(27 f,¢) + 2m(¢t)sin(2x f.t), where m(¢) is the Hilbert
Transform of m(?).

(10%) (a) Derive x (1)

(15%) (b) Show that x_(¢) is indeed a lower-sideband SSB signal of m(z) based

on your answer in (a).

3. (25%)
In a digital communication system, a root-raised cosine (RRC) filter is frequently used
as the transmit and receiver filter. A RRC filter H,,.(f) is defined as

H}zc(f) :HRRc(f)HRRC(f)a

where
T o<lr< =2
T T 1— 1— 14
1+a
i >

is the raised cosine (RC) filter. Explain in details what rules the RRC filters play from
the following aspects:

{10%) (a) Output signals of the receiver

(15%) (b) Bandlimited channel

4. (25%)

Suppose binary data are transmitted over an additive white Gaussian noise (AWGN)

channel using BPSK signaling. Assume an optimal matched filter detection is used at

the receiver, and hard-decision decoding is applied at the output of the matched filter

detection.

(10%) (a) Derive (show details) the error probability of this BPSK system in terms of vy,
where -y is defined as v = %, in which E, is the energy of each BPSK signal

0
and % is the noise power spectral density.

(15%) (b) Derive (show details) the channel capacity of this BPSK system based on the
answer you derived in (a).




