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I Consider the following system. Assume that the average value of m(t)

is zero and that the maximum value of|n(y)is 4. Also assume that the
square-faw device is defined by

y(t) = 4x(0) + 2x°(1)
(a) Write the equation for y(t).
(b) Describe the filter that yields an AM (amplitude modulated) signal for
g(t). Give the necessary fiiter type and the frequencies of interest.

(c) What valuc of M yiclds a modulation index of 0.87 1Y),
mirn x(t} ng:\:ieélaw y(t) Filter glr)
+
€os w f

2 Given the following bandpass signal spectrum, sketch spectra for the
following sampling rates and indicate which ones are suitable. u # f
(a) 2.5B (b) ¢B | B R

X{f

10% 3. Let X be a random variable with probability density function (pdf)

£, (x)=ae “a(xy. Compute the pdfof Y=2x+3.

15% 4. Show that side information never increases average uncertainty. That i, show

that # (X|Y) s H (XD, ‘-wherc s both # (X)and # (X[ arc  defined  as

¢ A

) o ‘ ve noom
H(X)=- 1 plx;Yogyp(x;) ~ and- H(X)=- X Elp(x,-.rf-)lagzp(ft;-yj),
i=1 i=ls=

n m
tespectively, also % p(x;y=land % ply,)=1-
i=1 /=1

15% 5. Consider a systematic (8,4) code whose parity-check equations are

v =ttt
v =Ug HU T
¥y =g +in +i
¥y =g+l + U3

where ug, 4, ,and vy are message digits and v, v, ,v,,and vy are patity-check digits.
Find the gencrator and parity-check matrices for this code. Show that the minimum

Hamming distance of this code is 4.
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- Consider the two 8-point QAM s:g,nal constéllatmns in Fig P6 Th}e 1Iinltlm’vl:rfl A
distance between adjacent points is 2A., ' . o
(a) Defernmiine the average transmitted power for each conStclIatlon + assuming
that the signal points ar¢ equally probable, Which constellation is mqre power
-efficient ¥ SYONTIC RN - : .-..éf---'-.:..r' £
(b)Find the dverage error prqbabmtles for consteliation, * WhICh constellatwn g
more reliable: . (1556 ;... . '
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7+ Given the followi ing channcl pulse-reﬁponse sam'pfes i
Pe(-3T)=— 0.001 Po(-2T)=— 0.01 Pe(-T)= 0.1 Pe(0) =
Pe(T)= 02 Pe(2T)=— 0,02 Pe{3T)=0.001 s
(a) Find the tap coefficients for a three-tap zem-forcmg cquahzcr
(b) Find the output samples for mT =~ 2T, - T 0, T, am:l 2T ( '15 56)
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