Principles of Communications Homework #2
Due on Nov. 11, 2010
1. Problem 3.3 on page 202. (10%)

2. Problem 3.13 (a), (b), (c) on page 204. (10%)
3. Problem 3.15 on page 204. (10%)
4. Problem 3.18 on page 204. (10%)
5. Problem 3.24 on page 205. (10%)
6. Problem 3.31 on page 205. (10%) Hint: for part (b), Fig. 3.24 would be helpful.

7. (20%) To simulate an analog system, discrete approximation can be used, as long as the error is well controlled. A filtering operation represented by a convolution between the impulse response and the input signal, for example, can be calculated by a discrete summation:


[image: image1.wmf]ò

å

D

D

-

D

@

-

D

=

D

=

m

T

n

t

T

m

h

T

m

n

x

T

d

h

T

n

x

t

y

)

(

)

)

((

)

(

)

(

)

(

t

t

t

.

Please write a MATLAB program to approximate the Hilbert-transform (Sec. 2.9) in time domain. Simulate the output of a sinusoidal input (Example 2.27) and describe your observation.
Hint: Matlab example of sampling an impulse response:
Ts = 0.001;

% sampling period

t = -5:Ts:5;  

% sampling points ranging from -5 to 5.

h = zeros(size(t));
% allocate memory for h.
non_zero = find(t ~= 0);
% exclude 0 from the inversion.

h(non_zero) = j*(1/pi./t(non_zero));

plot(t, imag(h));

% plot the imaginary part of h.
8. (20%) Please simulate the modulation and coherent demodulation of DSB. The total simulation time is 1 second. The message signal is 
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, and the carrier frequency is 100 Hz. Be careful with your choice of the sampling frequency.
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