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1. Consider an impulse train function x(¢) = i o0(t—0.5n). y(¢) isa function of the impulse train as
given by y(t) =—x(0.5¢+0.05)+1. An ideal ’;;;dpass filter A(r) with frequency response in Hz is given
1, 45< fl5s.
by H(/)= {O, 0th|e{u|zise 5 '

(1) Find the exponential Fourier series of y(¢). (10%)
(2) Find the Fourier transform of y(¢). (10%)

(3) Pass y(f) through the ideal bandpass filter A(z). The filter output is assumed to be z(¢) . Find the
Hilbert transform of z(¢). (10%)

2. A frequency modulation (FM) signal is expressed as x(#) = cos(20007¢ + 207 sin(207t)) .
(1) Find the peak frequency deviation in Hz. (5%)
(2) Determine the Carson’s bandwidth in Hz. (5%)
(3) Find the average power of x(#). (5%)
(4) Can we regard x(¢) as a narrowband FM signal? Please explain your answer. (5%)

3. Let a random process be given as z(f) = x(¢)y(¢) where x(¢) is a stationary random process with
autocorrelation function R, (z)=e™™ and y(f)=10cos(200z¢+6) with @ uniformly distributed over the
interval [0, 27 ]. x(#) and y(f) are statistically independent.

(1) Find the autocorrelation function of z(#). (5%)

(2) Find the power spectral density of z(¢). (5%)

(3) Find the DC power in z(¢). (5%)

(4) Find the AC power in z(¢) . (5%)

4. For a 2-level transmission system, the value of the transmitted data x is randomly picked from the set
{1,-1}. The received data y is corrupted by an additive noise » with probability density function

(n+a)/a’,~a<n<0
f(n)=4(a—-n)/a*, 0<n<a .Thus, we can have the form of y =x+#.Assume a maximum a posteriori
0, otherwise

detector is employed. Find the probability of error. (10%)

5. For a 2-level transmission system, the value of the transmitted data x is either 1 or 4. The probability
for x=1 is pwhilefor x=4 is 1-p.Thedata x is sentover a channel with an additive white

Gausian noise n with zero mean and unit variance. Then, the received data can be expressed as y =x+n.
Assume a maximum a posteriori (MAP) detector is employed. When y <2, the MAP detector output is 1.
While y>2,the MAP detector output is 4.

(1) Determine p . (10%)

(2) Find the probability of error in terms of Q function. (10%)

[PS: Q(x)=ﬁ f’eru]
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