Principles of Communications
Chapter IV: Digitization of Analog Signal — Homework

November 23, 2013



1 Prove eq. Aq(f) = A3 3(f —nf.) .

2 Calculate the minimum sampling frequency for no signal
distortion in theory according to Nyquist criterion ,if the bandwidth
of the speech signal is 300 ~ 3400H 27

3 Assume a signal is s(t) = sin(314¢)/314¢ ,what is the minimum
sampling frequency for ensure distortionless restoration? How
many samples should be stored for the storage of 3 minutes
samples, when minimum sampling frequency is used for sampling?
4 Assume the bandwidth of a speech signal is limited within

300 ~ 3400H z,and the sampling frequency is equal to 8000 H z.
Plot the frequency spectrum distribution of the sampled speech

signal. The coordinates of each point should be noted in the figure.
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5 Assume a uniform quantizer has 256 quantization levels. How
many decibels are there for output signal to quantization noise
ratio?

6 Write the output binary codeword when a sample of the
normalized input signal is equal to 0.3 in A - law PC'M speech

communication system?
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