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Q1l-b
(i)
H = —ZP log, ()

H =—0.37 log,(0.37) — 0.63 log,(0.63) = 0.951 bits

(ii)
The percentage of the postgraduate students which have chidren is:
20 37 74

X
100 100 100

H = —ZP log, (p)
H = —0.074 log,(0.074) — 0.926 log,(0.926) = 0.3807 bits

(iii)
H= —zp log, (p)

H =-0.61log,(0.6) —0.4log,(0.4) = 0.97 bits
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Q2-b

? ? ?
0.98 0.784 0.78112
e e e
0.8 0.64 0.7552
w w w
0 0 0.64
d=0.8 d=0.144

R(W)=0:0+0.8(0.8)=0:0.64 R(W)=0.64:0.64+0.144 (0.8) = 0.6:0.7552

R(e)+0.64:0.64+0.8(0.18)=0.64:0.784 R(e)= 0.7552: 0.7552+0.144(0.18) = 0.7552:0.78112

R(?)=0.784:0.784+0.8(0.02)=0.784:0.8 R(?)=0.78112:0.78112+0.144(0.02)=0.78112:0.784

0.784 > Codeword > 0.78112

ex :0.782
Q3-a Signal 13222401
(i)
13 22 2 4 01
1+9=10  4+4=8 4+16=20 O+l=le—
1+4=5 0+1=1e— 0+9=9 4+0=4
0+0=0< 1+1=2 1+1=2 1+4=5
0+1=1 1+4 =5 1+0=1<« 1+9=10
Code:3241

(ii) Decode: 13211400



Q3-b

() D(00)=——I¥ITNAP(x,y)
D(00)=:[5+1+1+0]=175
.. 2 _ _ (2x+1un y+Dvr
(i) D (U V) =52 B BN PCx, ) x cos (BE52) x cos (221)

D (0, 1) = %Z}Fo Y3-0P(x,y) x cos(0) X cos ((2311-1)7'[)

= %((5 X cos (%)) + (1 X cos (%)) + (1 X cos (%) ) + (0)>

5
D (0,1) =——=
0,1) 2z
Q4-
R/8 6/
26 0 0 0
X 2 Y 2 v Z
2/ 2/8
4/6 1 1 1
B8 B/8
(1)

rz=0=)EE+EEE+EEE Q6=

1
4



(if)

/N N TN N N

| 0|y OIN N 0oy oo

~— T ~— T  N—  N— ~~—
/N N N N N N

ol XOIN OOy 0|y ©OIN O o

N’ e e N N S

p(Z1|X1) p(Z2|X1) p(Z3|X1)
p(Z1|X2) p(Z2|X2) p(Z3]X2)

+

N————
/N
Q| N
N———
I
I

+
~e DD Alw Ble min &Ko

N—
/N
QN
N————
I
I

9/16 1/4 3/16
[3/16 1/4 9/16]



11
0 1
|1 0
H =17 0
0 1
0 0
1 1 01
01 1
10 1]._
potoro |} 0 1l=p001
01 0
0 0 1 Je—

The Syndrome: 0 0 1
Error vector:000001
The codeword: 101011
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