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— ~ (20%)
In a digital communication system, source coding, channel coding, modulation, channel
estimation, symbol synchronization, frequency synchronization are some common building
blocks to accomplish wireless communications. Please briefly answer the following
questions:

1. What’s the purpose of “source coding”? (5%)

2. What’s the purpose of “channel coding”? (5%)

3. What’s the purpose of “modulation”? {(5%)

4. What’s the purpose of “symbol synchronization”? (5%)

= ~ (20%)
Explain the following questions in details:
1. For AM modulation, why it requires twice the bandwidth of the message, and has
power efficiency less than 50% in general? (10%)

2. For FM modulation, why mathematically it requires an infinity bandwidth? (10%)

=~ (20%)
Consider the following signal:
x(t) = 40sinc(20¢)
1. Derive the Fourier transform of x(¢). Show your detalls '(1 08
2. Computer the energy of x(¢). (10%)




vg ~ (20%)
Consider a random process with the sample function
n{t) = Acos(2z f,t+0),

where 4, f, are constants and & is a random variable with the probability density function

!
@)=l <

1. Compute the first moment statistical averages E[n(¢)]. (5%)
2. Is the random process wide-sense stationary (WSS)? Explain in details. (5%)
3. Compute the power spectral density of n(z). (10%)

I~ (20%)
Assume that a DSB signal
x,(t) =m(f)cos(Lr f .t + )
is demodulated using the demodulation carrier 2cos(2z £t + 0(¢)), where m(¢) is the message
signal, f, is the carrier frequency, and ¢, is a constant phase.
1. Let 8(t) = 6,, aconstant. Determine the demodulated output y(r). (5%)
2. Let 8(r) = 2n f,t, where f, is a constant.
(1) Determine the demodulated output y(z). (5%)
(2) Determine the mean-square error between m(f) and the demodulated
output y(7). {10%)




