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ANSWER to Q1 ANSWER to Q2
1 A B c D E a) d(kT) is a Gaussian signal with mean 14 and std o, i.e. pdfy = N(u4,04)
mean = yiy = E{d(kT,)} = E{g(kT,) — g((k —3)T)} =0-0=0
2) A B C D E std = oy = /Py
3 A B C D E T, = maw
Py =E{d(RT)}
4) A B C D E 2
= &{(9(kT2) — g((k = 3)T3))"}
5 A B C D E
) = ELP(T) + Lk~ T} ~ 20Ty o((k —HT.))
6 A B C D E = Ryy(0) = Ryy(0) = Ryy(3T5)
=2Ry(0)  —2R,, (3T
n A B C D E W0) — 2Ry (3T:)
= 2exp{ — 6000 x 0} — 2exp{ — 6000 x 3 X i}
8) A B C D E
=2—2exp{ — 1.5} = 1.5537
9) A B C D E
b)  pdfy = N(0,1/1.5537) = N(0,1.2465)
10) A B (o) D E
pdf of d, (kT%) :
1) A B C D E
A A T
2’ A B C D E | d
-25 =05 0 os 25 1
3) A B C D E W My Mz Wy
1.2465 _
4 A B C D E m= [ patu(@dd = T{122} = T{1} = 0.16
15 A B C D E po=0.5—p =034
16) A B C D E p3=p2 =034
7 A B C D E pr=p =016
18 A B C D B c) my  0.34 0.34 0.66 1
mg 0.34 0.34 0.34
19) A B C D E
my 0.16 0.32
200 A B C D E
my 0.16
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ie. Source Coder
my — 010 | [} = 3
mo — 1
mg — 00
my — 011 | Iy = 3
d)
p1=0.16 L=3
_ | P2 lp=1
P= =031 Iy =2
ps=0.16 ly=3

level

4 .
0 =p"L=3pili=0.16 x 3+ 0.34 x 1+ 0.34 x 2+ 0.16 x 3 = 1982
1

=
Taa = £ X 12k = 1.98 x 12k = 23.7 kbits/s

Tint = H x 12k = p’logs(p) x 12k = 22.8526 kbits/s
H=enropy=1.9044
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ANSWER to Q3 ANSWER to Q4
P P’ ——————,
a Transmitter: CHANNEL O+ (t
) BINARY ENCODER (8
. Ty SouRCE
I/P A-law encoder:  g(kT,) = — 3.7V (o} o Y-
@ Ly 11 L—s5,(t) @
maximum input: Gmaz = BV g
%:00114 :,§<1;<1 CHANNEY
ll2l o(kT) H Neo
Gaz 2
Therefore, O/P of A-law encoder: g.(kT}) = % X Gmaz CHANNE]
DECODER
Sk — s
= g.(kT2) = — 472496V Majority
QD&\C
= by < —4.7249V < by
a)
N 10-12 Ny = ¢ —12
Therefore, O/P of quantizer = m; = — 4.37V 7 =107 =N 2x 10
point A: bit rate = 166.6667 kbits/sec
Receiver:
ecetver point B: bit rate = 3 x 166.667 k = 500 kbits/sec
I/P A-law decoder:  my = —4.3TV (orm; = — 4.375) .
point C:
channel symbol rate ((point C) = bit rate (point B
or: gou(kT2) = Sexp{ 22 (11 1n(4)) ~ 1} % g ymbol e (point © (point )

ie. 1 = 500k hamelsymbols
= gout(kKTy)[ = —2.509V (or — 2.5227)

= T. = =2x10 %ec per channel symbol
ng= —3.7V —(=2.509V) = 1.1910V (or — 3.7+ 2.5227 = 1.1773) -

b)
point D: )
b) By = A% x 2 = A°T,,
Q=8
7 = log,Q = logs8 =3 By = AL x4 = AT,
SNRgy = 4.77 4 6 — 201 1+ InA) = 8.0058 dB
Rout + 67 ogio(1 + InA) E, = }(Ey+ Ey) = A’T,,
C) X Therefore
ry = v Fy = 3 x 18k = 54 kbits/s (or 54/8 = 6.75 kBytes/sec) B, AT,
EUE = § = 5o
6. 75kBV‘f’ xt=2GB=t= % seczm x 109 hours = 82.3 hours i Tes
Fuﬂ\'\qrmore p= ?L-, / S (&) - sl(q d{: .
=2 pz0
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Pm‘“@ T({\}(l-p\EUE 3
PE. usiugy e “raf _yu\;‘cuou“
03 avar
-5 Vi-e) EVE
S. YEUE = 0.5 = EuE=0.2%
Therefore
AL 0,25 A? = SIOE L g2 095 x 1070 =
)
point F:
Pr(correct) =1—Pr(2errorsina3bit sequ.) — Pr(3errorsin a 3bit sequ.)
= () -p) = ()Pl -p)
=1-3p2(1—p.) - p} (where p, = 0.3)
=0.784

d F- Pr(Do|Hy), Pr(Do|H1)]| _ [0.784, 0.216
= | Pe(Dy|Hy), Pr(Dy|Hy)| = [0.216, 0.784

oo 05, 0 [Pr(Do, Ho) = 0.392, Pr(Do, Hy) = 0.108
e I=Fdig) *]F‘[ 0, 0.5] = [Pr(Dl,Hu) =0.108, Pr(Dy, Hy) = 0.392
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