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In (&)~(b), determine the null-to-null bandwidth of s(t)
@ st)=K rect® Scos(2pf.t) (8%)

el o
(b) s(t) =dnc(2Bt) (8%)

| 1 1

1 - =<t<= .

where rect(t)= 2 1 2 sinc(t) = S0(PY g fc>1

%0, It|> > pt

. Consider area-vaued energy signal  g(t) defined over the interval - ¥ <t <¥ ,

and let its Fourier transform be denoted by G(f).

G(f)[df . (8%)

(@) Show that (i g2(t) dt = (i

(b) From the result of (@), show that (‘isinc 2(t) dt =1.(4%)

. What is the function of an equalizer? (8%) If a communication channel with

transfer function H(f), what isthe desired response of the equalizer? (8%)

. A DSB-SC modulated wave can be generated by a balanced modulator. A

balanced modulator consists of two standard amplitude modulators in a balanced
configuration so as to suppress the carrier wave.

(a) Draw the block diagram for the balanced modulator. (8%)

(b) Draw the block diagram for coherent detection of DSB-SC modulated wave.
(8%)

. The BPSK signal can be expressed as

Acos(2pf.t), symbol 1

=1 Aco(2pf t), symbol O

—_) ——

The coherent detector for BPSK is shown in the following figure.

Decision i say 1, if threshold is exceed

s(t)+n<t)‘»(T>—» QO 22 ice [ say 0, othervise
T

coS(2pf.1) Threshold |




If n(t) is a Gaussian noise, then the conditional pdfs f (z|1) and f (z|0) are also

Gaussian.

(a) Find the conditional means E[z |1] and E[z| 0] . (8%)

(b) If Byand P,are a priori probabilities express the average probability of error
P. intermsof R),R, f(z|D,f(z|0)andl . (8%)

(c) Continue from (b), if the variance of zis s 2, find the optimum threshold |
to minimize P . (8%)

(d) Continue from (c), what is the threshold | for maximum likelihood (ML)
detection. (8%)

. Give explanations for coherent detection and noncoherent detection. Can a PSK

signal be detected noncoherently? Why? (8%)



