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1. Briefly answer the following questions.

(a) List the advantage(s) and disadvantage(s) of duobinary signaling scheme (correlative-level
coding) with and without precoding. (8%)

(b) What is the advantage of QPSK compared to BPSK? (4%)

(¢) Describe the major disadvantage of QPSK. How to improve it? (6%)

2. Given that Y() = X(f)cos(2710"t +®) where X(¢) is a WSS random process with PSD
shown below, and @ is a random variables that is uniformly distributed over the interval
[0. 27]. The signal X(¢) and ® come from physically independent sources. Calculate

the power of ¥(7) delivered to a 1-Q resistor. (18%) (Note: Complete process must be

given)
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3. Briefly compare the different among TDMA, FDMA, and CDMA. Also describe their
applications. (15%)

4. An ideal sampling system is shown below where p(¢)= Z5(f~nT\_) with sampling

frequency f, =1/T,.
(a) Derive X _(f),the Fourier transform of x, (¢). (8%)
(b) Sketch X (f) if x(¢)=sinc(2Wt) and f, =3W . (6%)
(c) Specify H(f) for perfect reconstruction of x(¢). (3%)
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5. Two signals s,(f) and s,(f) are transmitted over an AWGN channel and the correlation

receiver shown below is used for detection. It is assumed that they are equally likely. The
received signal is x(¢) = s,(1)+w(t), 0<r<1, where w(f) is an AWGN of zero mean and

r
]\f 0

with PSD of

and E, isthe energy of s (r). Answer the following problems.
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(b

FIGURE 5.9  (a) Detector or demodulator. (b) Signal transmission decoder.

(a) Please determine the orthonormal basis function then plot the signal constellation and
decision regions for optimum detection in the signal space. (8%)
(b)Assume that w(r)=1.5, 0<t<1, calculate the values of yl and y2 if 5,(t) was

transmitted. Describe your detection result in this case. (6%)



6. A pair of sinusoidal waves of a BPSK system is represented by s(/) = 2—TE—”— cos(2nf 1)

b

and s,(1) = /-ZTE”— cos(2aft+m)=— [2TE” cos(2af.t), where 0<r<T,, and E, is the
b “h

transmitted signal energy per bit. (s,(/) for symbol 1 and s,(r) for symbol 0) The
received signal is defined by x(1)=s,(O)+w(), 0<¢r<7,, k=1,2, where w(f) is an
AWGN of zero mean and with PSD N, /2.

(a) Assign orthonormal basis function(s) for this system. (3%)
(b) Plot signal-space diagram for this system and indicate it optimum decision boundary.
(6%)

(¢) Show that for the case of equiprobable symbols, the bit error rate for coherent BPSK

over the AWGN channel is p, :%erfc( %) (9%)



| TaBLE A6.3 Fourier-transform pairs

Time Function Fourier Transform
rect ('Ii") T sinc(fT)
sinc(2 Wt) %V recr(ifTV)
exp{—ar)u(r), a>0 a_-l-‘t'z—ﬁ
2
exp(—alt]), a>0 a—z—:‘é-w
exp(—mt?) BXP(-WfZ)l
2]
(] e M<T T sinc{(fT)
0, [tl=T
8(t) 1
1 8(f)
8(t — o) exp(—f2mfto)
exp(j2mft) 8(f = £
cos(2mf.t) HO(F = £ + 8+ )]
. 1
sin(2wft) % [8(f = f£) — 8(f + £
1
sgn(e) . e
ﬁ — sgn(f)
alt 3000+ 5
3 8t~ iTy) 7 Tio 2 a(f - —%)

Notes: u(t) = unit step function
8(2) = delta function, or unit impulse
rect(t) = rectangular function of unit amplitude and unit
duration centered on the origin
sgn(t) = signum function
sinc{#) = sinc function



