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Information Theory and Coding
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Time: 3 hrs. ax. Marks: 100
Note: Answer any FIVE full questions >cho ing ONEfull question fr m each module.
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1
odule-l

a. Discuss the reasons for using I limic measure of measu~t:fg the amount of information.
~ ~'~~~

b. A source transmits two "~fRY.dent messages with p~amlities ofp and (1-~) respectively.
Prove that the entrop~Js waxlmum when both the-m~ssages are equally likely. Plot the
variations of entropy (ki)'~s'i?afunction ofprobabili "1' of the messages. (04Marks)

\'1i,~7

c. Find GI and G2 an etifY that GI > G2 > H(s) for4~he ig.Ql(c). (10Marks)
4.
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p,,\ ~ I/if

Fig.Ql(c)

., OR
a. Define the following with~~ct to information ..t eo

i) Self information ..., 4,

ii) Entropy J.>

iii)Rate of infonna~on' (06Marks)
b. An analog signaIAf~s\bandlimited to 5~ Hz- d is sampledgn, ' . yquist rate". The samples

are quantized mto;~,revels and each leve~lpresent one messw' The quantization levels are
assumed to b~i~ependent. The pr~pilities of occurren~e of 4 levels are PI = P4 = i and
P2= P3 =:i:~nd the infonnation('a~ ofth~ source. (04Marks)

c. The sta~agram of the Mark~ffsource ISas sho the Fig.Q2(c). Find:
i) The entropy of each st~'HV ,
ii~"Fheentropy ofsourc:eK~

Jiil);,GI, G2 and H(GI > 92 YH).

~f

(10Marks)

-
'"Fig.Q2(c)
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~~ Module-2 . .

a. A DMS has an alphabet S = {so,SI, S2,S3,S4,ss, S6}and source statistics P = {0.125, 0.0625,
0.25,0.0625,10.125,0.125, 0.25}. Construct binary Huffman code. Also find the efficiency

"'\

and redundancy of coding. (10Marks)
b. Explain::.p~clixcoding with an example. Also explain the properties of prefix codes.(10 Marks)

" 10f3
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OR

a. Explain Shannon's encoding algorithm. State the proRertles of Shannon's encoding
algorithm. fI (10 Marks)

b. Apply Shannon - Fano encoding algorithm to the following set of messages and obtain the
entropy and efficiency. -1\ •

Message m! m2 m3 P'4 ms m6 m7 ms
Probability 16 4 4 2 2
of message 32 32 2 32 32

18EC54

(10 Marks)

5

,
a. Prove that the mutual information<>fithe channel is symmetric i.e. (X ;Y) = (Y; X). (08 Marks)
b. Two noisy channels are cascaded whose channel matrices are~i'yen by,

p(Yj I x.) = [1i1J and#p(Zj I Yi) ~ !!;,
2 4 4~ 0 ~ 2

3 3

6

,
With P(x! = P X2)= 0.5. Show that l(X ; Y) > lex ; Z).~ ,

OR .
a. State/channel capacity theorem: dn tile channel capacity; equation when the signal power is

fixed and white Gaussian noise is present, the channel Qapacity approaches an upper limit
with increase in band width 'B'. Prove that this upper lifiiit is given as,

CCX)=.£t C=I.44~ . .f ~ ~ (10 Marks)
B~CX) No •

b. For the channel shown in Fig.Q6(b) the ('ym ols are transmitted !t the rate of 10,000 per
second. Calculate- aximum mutual information of this cannel. (10 Marks)

.e-g-x I---==~~iIo---:-::;::::7

l'
(12 Marks)
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Module-4

a. Consider a (7, 4) lineal: code whose generator matrix is G
10001101

G= 0 1 0 0 I 1 1 1
o 0 1 0 I 1 1,01

0001101
Find: "
i) All the code vectors of this code
ii) Parity check matrix of this code
iii) The maximum :weight of this code.

b. The generator polynomial for a(15, 7) cyclic code is G(x) = 1 + x4 + x6 + x7 + xS.
i) Find the code vector in systematic form for the message D(x) = X2+ x3+ X4
ii) Assf e.that the first and last bit of the code vector Vex) for D(x) = X2+ x3 + X4suffer

tra mission errors. Find the syndrome ofV(x). (10 Marks)
20f3
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(10 Marks)
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a. For a(5, 2) linear, systematic block code, choose the(generator matrix and parity check
matrix with the objective of maximizing dmin. For th matvx chosen, construct the standard
array. (10 Marks)A·...b. Consider a(6, 3) linear block code whose , \ ..•

G =l~~~~~~l ,..,..~
001011 h.."'"

i) Find all the code vector
ii) Find all Hamming weight and dista ce
iii)Find minimum weight parity check atrix
iv) Draw encoder circuit for afo~e~90de. (10 Marks)

9
Module-5

a. Consider (3, 1,2) convolution encoder with impulse response
(

g~l) = {11 O}, gF ,\{l 0 I}, gP) = {11 I} ,

i) Draw the encoder block diagram
ii) Find the genera or matrix and output code vector for m = {Ill 0 I}.
iii) Find the code vector corresponding to the message sequence usmg time domain

apprQafh. #" . ~ v (12 Marks)
b. Write a ~von Viterbi algorithm f6r Q"ecoding of convolqtiol1al codes. (08 Marks)

OR
10 a. For the convolutional encoder ofFig.Ql O(a) detemiinc; the following:

i) Dimension of the code ~ ( 11 ~
ii) Code rate •• ~
iii) Constraint length ,
IV) Generating sequences (impulse responses)
v) Output seq el},ge for message sequence of m = using transfer domain

approach.)f (08 Marks)

-
b. A rate 1/3 convolution encodttr has generating vectors as :

g, = (1 0 0), g2 = (1 1 1:)fy g3 = (1 0, 1)
i) Sketch the encoder col1figuration
ii) State diagram and code tree
iii) If input message sequence is 10110, determine the output sequence of the encoder using

code tree. ~ (12 Marks)

~'
~
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