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1. A random process is deﬁned. as Y(£)=X (r) +X(1t-=T), where X(tj is ;' wide'-sense
statlonary randosn ppocess w:lth autocorrelahon functlon RX(r) and power spectral
 density SX(j) - ,hmmms z“*J |
(10%) (a) Show that Ry(1)= ZRX j;j)-i-Rx(f 'I’)
. (10%) (b) Show that S,(f)= 4SY( 08 (£ JT)

2. LetXbea conti:n.uoﬁs rapdomi‘varia.ble with probability density function (pdf).

.fx('x):{bc O<x$1

0 otherwise

where k is a constant,

(6%) (a) Determine the value of 4 and skéf. fylx) |
(6%) (b). Fm,d' and sketch the cerrespendmg cumuiative -distributien function (cdf) '
Fy (x)-.

(8%) | (c) Find the mean and varianca of X. 'y | .
. R
S ;
uu-*.—.,j. .
3. Answer each of the followings: '
. . ) ) . . — | m—j l'.“_"j -- i l. . .
(6%) (a) For amplitude modulation (AM), double-sideband  suppressed carrier:
(DSB SC) and smgle sideband (SSB) 51gnals which one may own the lowest receiver
| complexity? Explam yOur answer.
(6%) (b) For AM, DSB-SC, a.nd SSB SIgnals whlch one may occupy the smallest
—pd
bandwxdth'? Explain your answer. ; s
l e }
(4%) " (c) The purpose of amplitude spdsmw k, in AM, _
(4%)  (d) Carson’s rule for calcula:tmg iﬁﬁ.ﬁiﬂdWldth of frequency modulation (FM)
signals. . o '
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4. For a (6, 3) systematic linear block code, the three parity-check bits ¢, cs, and cg are
 formed frmﬁ the following equations: L .
. cfdeé | .”-
e=d, ®d,®d;
=4, ®d, "
(6%) () Wnte down the generato%mﬁ)} -4‘
'(8%)  (b) Construct all possible code words.
(6%)

finding the location of the error and the transmitted data bits.

() Suppoée that the received word is .010111. Decode this received word by

signals

5. (20%) Show " that the of binary * orthogonal

ite Gaussian noise (A_WGN) channels

is ...
1

o 1 e _a o
where Q(x)=72—‘n‘_'_[x e, XZ'Q“‘Eng_ggige ariance is ENO. :




