
Time : 3 Hours Maximum Marks : 80

Min. Passing Marks : 24

Inslractions to Candidates :

Attempt any Five questions, selecting one qu'estion from each unit. All
questions carry eqaal marks. (Schematic diagrams must be shown wherever
necessary. any data you feel missing suitably be assumed and stated clearly.)
Units of quantities used/ calculated must be stated clearly.

UNTT - I
1. a) Write short note on "Mark - off's process" (4)

b) Consider a discrete memoryless binary channel shown in figure below:

J;or*^o
\lJ

D

ii)

iii)

Find cha:rnel matrix of channel

Find r11;and P@,) when p(x,)=p(x,)=A.5

Find f1x,,yr) and P(xr,y,) when f1x,)= f(.rr) = 0.5
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1. a) Discuss the classification ofchannels in detail

b) What is entropy? Prove that

Y(X,Y) = H(X t Y)+ H(v) = H(Y I X) + H(X)

UNIT - II
2. a) Define code word length. State and prove noiseless coding theorem (8)

b) The following set of messages with their probabilities is given below:

X = {r4,nr,n",n"}

[r I l l]
r = 

{;. ;. s 
. 

a I fi nd the average code word length of a suitable binary code to

above message (8)

(oR)
2. a) Apply Huifman's encoding procedure to the following message ensemble

and determine the average length ofthe encoded message

lr) - \n, a, 
"r, "0, 

ns, k, k, h, b, \o|

rIr] = {o.r s.o. r7,1. I 6,0. r 5.0. I 0,0.08,0.0s,0.0s.0.04, 0.021 The encoding

alphabet i" 1= 1o,t,z,t\ (8)

b) Apply shannon fano encoding procedure to the following message ensemble:

lnf = {nr, nr,nr, n4, ns, n6, nj, nB, nel

rlnl={0.+s,0.u.0.14,0.07,0.07,0.04,0.02,0.02,0.01} and find its average word

length. (S)

UNIT - III
3. a) Differentiate between systematic and non - systematic codes. Give suitable

examples

b) Explain types burst and random error correcting codes?

(oR)
3. Write short note on:

a) BCH code

b) Repeated codes
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UNIT.IV
4 . With the help of systematic diagram and generator polynomial explain the generation

of cyclic code. Also prove that the code generated by

c(x) = g(X)d(X; is a cyclic code and by C(X) = X*K + p(X) is a systematic cyclic

code

g(X) -+ Gencrator polynomial

d(x) -+ Datapolynomial

p(X) -+ Remainder polynomial after dividing X' K d(x) by s(X) (16)

(oR)

4. a) ln (7,4) cyclic code with g(x) = t + n + n' sequence (l I l00l l) is received.

Find the data word sent

b) Describe cyclic code syndrome calculation with (n-k) shift register

UNIT - V

5. a) Compare cyclic codes atd convolutional codes in brief (E)

b) Write short note on Maximum likelihood decoding of convolutional codes
(r)

(oR)

5. a) Compare code tree and hellis diagram with suitable examples

b) A rate ll3 convolutional encoder has generating vector as

4 =000), ,,, =(111) and ry=Q0l)

i) Construct the encoder for the given configuration

ii) Draw the state and trellis diagrams.

(12)

(t)
(t)

(4)
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