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L(1){(10%) Why do we need modulation for communication?
(2) (10%) Explain how to use a PM modulator to form an FM modulator.
Also. explain how to use an FMmedutator to form a PM modulator,

2. Let 4, }:’;_,_ be a sequence of random varidbles with E|lA.]=m and

E[A.4,]=R,(k-j). We further assume that Ryk=J)=R. (/=k). Let

plr) be any deterministic signal whose Fourier transform is 2(7), and

A e
define the random process X(¢)= D> Apli—kT),

i

where T isa constant.

(11(5%)Find R (r+z,1).

(2} (15%) Derive the power-spectral density of Xlr)

3. Let X and ¥ denote two jointly distributed discrete valued random
variables.

{11(5%) Show that H(x)=-F Plx.y)logplx) and

H(Y)=-3 Pls,)logs]

(2) (15%) Use the above result to show thai

When does the equality hold? _— # -

4. Given the signal s(¢) transmitted over the interval 0< t=7T and corrupted by AWGN,
(13 (5%) Determine the impulse response of its matched filter,
(2) (15%) Prove that the output SNR can be maximized by this filter.

- Binary antipodal signals are used to transmit information over an AWGN
channel. The prior probabilities for the-tweo input_symbols (bits) are 1/3 and
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(1) (10%) Determine the optimum maximum-likelihood decision rul

detector. / S
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(2) (10%} Determine the average pmbébility of error as a function of E, LN},




