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Time: 3 hrs. ... Max. Marks: 100
Note: Answer any FIVE full questwns, choosmg ONE full questton from each module.

(06 Marks)
b. A source transmits two mdependent messages with probab1ht1es of p and (1-p) respectively.

variations of entropy (H) as a function of probability ‘p’ of the messages. (04 Marks)
c. Find G; and G, and Verlfy that G; > G, > H(s) for the Fig.Ql(c). (10 Marks)

50, will be treated as malpractice.

2 a
1) Selfinformation
i1) Entropy
iii)Rate of information:” (06 Marks)
b. yquist rate”. The samples
) . The quantization levels are
assumed to be mdependent The probabﬂmes of occurrence of 4 levels are P, = P4 = % and
(04 Marks)
8
iii), G1, G2 and H(G1 P Gz > H). s (10 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

e Fig.Q2(c)

Module-2
3 a. A DMS has an a}phabet S = {so, s1, S2, S3, S4, S5, S¢} and source statistics P = {0.125, 0.0625,
0.25, 0.0625,0.125, 0.125, 0.25}. Construct binary Huffman code. Also find the efficiency
and redundancy of codmg (10 Marks)

,,,,,,,,,

fimportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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algorithm. y (10 Marks)
Apply Shannon — Fano encoding algorithm to the followmg set of messages and obtain the
entropy and efficiency. 4

Message m; m; | my [mg | ms mg my mg

Probability 16 4 4 .2 2 2 1 4 1
ofmessage | 32 |32 |82%32 |32 |32 |32 2

(10 Marks)

Module-3
Prove that the mutual information ‘of the channel is symmetric‘ie; I(X ;Y) =(Y; X).(08 Marks)
Two noisy channels are cascaded whose channel matrices are given by,

1 2

L1 | 33 e

p(y;lx;)= 4 2 4%qq pzly)=|2 o Np
TIL L, 1% S TR
2y o_‘l 2
; . ¥ 3]
With P(x;) fT;L,P(Xz) =0.5. Show that I(X ; Y)> I(X ; Z). (12 Marks)
| OR »

State‘channel capacity theorem :n the channel capacity. éciiiéﬁtion when the signal power is
fixed and white Gaussian noise is present, the channel capa01ty approaches an upper limit
with increase in band width ‘B’/Prove that this upper 11m1t is given as, .

S

= Bt C=144=. o ¥ ‘) (10 Marks)
For the channel shown in Fig.Q6(b) the symbols are transmitted at the rate of 10,000 per
second. Calculate: max1mum mutual 1nf0rmat10n of this cannel (10 Marks)
‘ Fi lg Q6(b)
‘ Module—

Cons1der a (7, 4) linear code whose generator matrix is G

10 040 [ 1 0 1

0 140 0 | 1 1 1
G= )

0 010 ] 1 1.0f

000 1] 011
Find : )

1) All the code vectors of this code

i1) Parity check matrix of this code

11i1) The maximum welght of this code. (10 Marks)

The generator polynormal for a(15, 7) cyclic code is G(x) = 1 + x* + x + x + x

1)  Find the code vector in systematic form for the message D(x) = x* + x° + . &

ii) Asstime that the first and last bit of the code vector V(x) for D(x) = x> + x* + x* suffer
transmlssmn errors. Find the syndrome of V(x). (10 Marks)
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For a(5, 2) linear, systematic block code, choose the generator matrix and parity check
matrix with the objective of maximizing dy,. For the matnx chosen, construct the standard
array. 4 (10 Marks)
Consider a(6, 3) linear block code whose

1 00111
G=|1 10110

001 011

1) Find all the code vector
11) Find all Hamrning weight and distance

11i1) Find minimum weight parity check matrix :

1v) Draw encoder circuit for abova code. (10 Marks)

(((((((

Module-5
Consider (3, 1, 2) convolutiori encoder with impulse.response

g ={11 0}, g(2>~—{1 “““ b 1}, g®=(1113

1) Draw the encoder block diagram
i1) Find the generator matrix and output code Vector form={111 01}.
111) Find the code vector correspondmg to the message sequence using time domain

4 (12 Marks)
Write a note on Viterbi algorithm for ‘decodlng of convoluuonal codes. (08 Marks)

OR
For the convolutional encoder of Fig.Q10(a) determme the followmg
i) Dimension of the code 7
i1) Code rate
iif) Constraint length
1iv) Generating sequences (impulse responses)

@ &

(08 Marks)

Fig.Q10(a)

A rate 1/3 convolution en ’der has generating vectors as :
=(100), g=0111),"g=001)

i) Sketch the encoder.configuration

i1) State diagram and code tree

ii1) If input message sequence is 10110, determine the output sequence of the encoder using
code tree. i (12 Marks)

* % %k % %
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