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1. In a quadrature modulator system as shown below with the DAC outputs

s1s(O)= S 5,[m]-6(t-m-T,)» s95(0)= 3 5,[m]-8(:-m-1,)and the LPF impulse response 4, )

(@  find the condition of hp(m-T,), meinteger such that
()= {5, () *he (W by = 51 [m=10]  (4%); (b) find the Fourier transform of
56(8)= 3 5,[m]-6(t-m-7,) When s, [m]:Z-COS(O.l-ﬂ-n/;) (5%); (c) find the formula of s, [m]

cand g [m) . such  that  x (f)=2-cos(27-(£+01-£)1+6) When  m,(r)=3{n, (1)

={(1; A} <0.5-1 (5%). (“*” denotes the convolution)

, otherwise
[m] lcos(-?.?r_ﬂr)
Sp|m K t s, (t A
() = 5 (1) |

ES "’c (t)
e [m] ; Sos(2) so(?)
—* DAC LPF

T /. =100 MHz
fi =1/T, =1 MHz —sin (27 f.t)

DAC: digitai-to-analog converter
LPF : Lowpass Filter

2. In a quadrature demodulator system as shown below with the LPF having a

0, otherwise

frequency response &, ( f)=3{hu,(t)}={2’ r '<0'5'fs., (a) find E{|r,(t)|2} when
Efr () n(t+0)}=22-5(:) (4%); (b) find E£fs[m]-r[men]) and Efy[m]r[m+n]} When
E{rc(t)-rc(t+r)}=%-5(r) (6%); (c) find the formula of ,[u gnd r[m] When
r,(£)=2-cos(27 (£, +0.1- £;)-t+86,) (6%).

cos(27( f, —0.01- £;)¢)

% or 77 (%) e r[m]=n(m-I) ﬁ
. s Gl
r.(t) X , — ﬁ
v, (t | rplml=r,(m-Ty)

o RGN A G GRS jggé

f. =100 MHz T
—sin (27 (f, —0.01- f;)¢) fs =1/T, =1 MHz
. ADC: analog-to-digital converter
LPF : Lowpass Filter

3. Consider a complex baseband communication system having the received signal

given by ()= i alk]: Py (t-k-T,,,,—7,)+ny (1) Where p,(t)=p,,.()*p,.(-t) being a

k=—c0
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. Explain the following terms: (a) source coding; (b) channel equalization; (c)

A-"'a
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2, m=0

and
0, m=0"

raised-cosine pulse with a roll-off factor 0.5 and p,c(m-zgym)z{
ny (¢)=m (1)+j-n,(r) being the complex Gaussian noise with E{n (1)-n,(t+7)}=0 and
E{n, (t)-m, (+7)} = E{ng(t)-ng(t+r)}:--i—°~ s(z), (a) find the bandwidth and the power

(E{[rB(t)lz}) of the received signal excluding noise when a[k]e{-3,-1,1,3} with

equiprobability (10%); (b) find the sampling time z, of the matched filter output,

the value of A and E { »M{f%}‘z} such that 7, (t)=r(:)*p,.(T-1) with
ry(t)=4-a[k]+n,[k] (12%); (c) find the decision rule based on 7, (s,) given in
(b) and the decision error probability in terms of O function such that the

decision error probability is minimized when a[k]e{-3,-1,1,3}(10%); (d) repeat (c)

when afk]e{l,j,-1,j} (8%). (O function: O(u)= j exp( ; de)

. Consider the observations given by Z1 =2-A+N1 and Z,=4.4+N, where N, and

N, are independent Gaussian noise with zero mean and variance o2, (a) find the
maximum-likelihood estimate of 4 based on z, i.e., 4, =argmax f4(Z|a), and
E[(ZML—A)Z} (4%); (b) find the maximum-likelihood estimate of 4 based on

Z, & Z,,1.e., ZML =argmex f; ,,(Z,Z,|a) and " E[(/AIML_A)Z} (6%).

. Consider a binary symmetrical channel with the transition probabiliﬁes

Pr(yk=(1—xk)|xk)=l—Pr(yk=>xk|xk)-—=_p0 and x {01}, () find the code rate and
decoding error probability when a (n=7,k=4) Hamming code is used prior to

transmission through this channel (5%); (b) repeat (a) when the channel coding

mle IS glven by d = 0 — { 3m’x3m+1’x3m+2 {1 O 1} a’nd d =1 = {x3m9x3m+1’x3m+2} = {0’ 1’ 0}

(d,, : the mth sonrce data) (5%).

bandwidth efficiency; (d) OFDM. (10%)
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