Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

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

USN

|

18EC54

a.

"'fth Semester B.E. Degree Examination, June/July 2023

w2 Information Theory, and Coding
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Module-l

A DMS emits symbols from the. source alphabet S = {S;,© S5, S3, S4, Ss, S, S7} with

= {0.25,0.25, 0.125, 0.125, 0. ,125 0 0625, 0.0625}. Cornput
1) H(s) i) H(S)max 1ii) L
Rate R if ry =5 symbols/sec. )
The state diagram of the Markov source is shown below Q1(b)

(06 Marks)

Fig Q1(b)
1) Flnd the Entropy of the source
ii) Find the Message Entropy Gi, G,

iii) Verify G; > G, > H(s) o (10 Marks)

>

A zero memory has a source alphabet S = {Sl, Sz, S3} with P = {é— % %} Construct the

second order source and compute its entropy s A" ’ (04 Marks)
OR ~
Prove that the Entropy is maximum when the symbols are equrprobable (06 Marks)

Design a system to report headmg of collectron of 400 cars. The heading levels headmg
straight, turnrng left and turni :

iii) Out of 100 cars reported turning during signaling period, 50 continued turning and the
remalmng headed straight durmg the next reportlng 1nterva1

Find entropy- of the state and source. Also, find Rate of 1nformat10ns (10 Marks)

Prove that entropy of the second order Binary source is S*= 2H(s) bits/sy m (04 Marks)

o Module-2
Construct a Shannon Fano code for the following symbols :

= {Si, Sz, S3,S4,Ss, S¢}
P ={0.2, 0.4, 0.15; 0.15, 0.06, 0.04} (10 Marks)
With code alphabet X = {0, 1} and X = {0, 1, 2}. Find the efficiency of the code.
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given below :
Symbols |[: | A | B C D E F
P :10.310.25]0.20]0.12]0.08 | 0.05 |
1) Construct the Huffman code by moving comblned symbols as high as possible. Compute
efficiency and variance
if) Construct the Huffman trainary code by movmg symbols comblned as high as possible.

o (10 Marks)
“ oR
1 e
B|0 1
cC|0 0 1
D0 0 0 1
(04 Marks)

......

p= { 5 }_ _3_1 l} } ’ (10 Marks)

,,,,,

S {Sl, S2, 3, S4, 55, S6}

111111
12°8°12°8 3" 4

Construct Huffman code for the code alphabet X (0, 1, 2}. Computé"‘"coding efficiency.
(06 Marks)

Module—3 "
Compute Entropy function H(x) H(y) H(xy), H(x/y) H(y/x), Data transmission rate and
ﬁgj #0.15 0 0 0.15

0 02 015 O
O lsec/sym and P(xy) E (07 Marks)

0 0 01 005
\ 01 01 0 0

channel capacity, given t=

Compute the channel capamty for the channel given below :

0.6 0. 2 0 2
P(y/x)=10.2" 0.6 0.2|.Given
02 0.6 ;
Derive an ekpression for the channel capacity of a Binary Erasure channel. (08 Marks)

=1000 sym/sec. (05 Marks)

%

: OR
Prove that Mutual information is always positive. (06 Marks)

Compute the channel capacity for the channel with r; = 1000sym/sec and

0.6 04
PR {07 03}

. 4

(06 Marks)
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A Binary channel has the following characteristics :

g
P(y/x)=|3 3 |PX)= B ﬂ
3 3
Compute :
i) Mutual information 4
ii) Channel capacity if ;= 100 sym/sec.. (08 Marks)

Module-4
equatlons given below : 0
Cs=d;+dy; C5—d1+d2+d3 Cé—d2+d3
1) Obtain the Generator-Matrix G.
ii) Find all p0351ble cq@c words.
111) Find H and H

[1 10 001] and show how it can be co ected (10 Marks)
For a (6, 3) cyclic code find the following: -
i) g(x) i) G in systematic form ) find all }z)ossmle code words. (06 Marks)
Fora (7 '3) Hamming code with g(x) =]1+x+x" +X de31gn a suitable encoder to generate
systematlc cyclic codes. B, (04 Marks)

OR Qe

Prove that C. H' = 0 there by show that S =E.. HY (06 Marks)
A (7, 4) cyclic code has the generator polynonnal gx) =L+ x+ x*. Design 2 syndrome
computation Cll’CUlt and verify the circuit for the message polynomlal dx)=1+x".

.. (07 Marks)
For a (7, 4) Linear Block code the syndrome is glven by
Si=r11+1+13+715 ;
S;=nitntntr
&~n+m+m+ﬁ £

i) Find G and H matrix -

ii) - Draw the Encoder‘and'syndrome co
4

(07 Marks)

1) Write the Encoder circuit. "
i) Write the state transition table
i) Write the state dxagram
iv) Write the code tree. (10 Marks)
For a (2, 1, 3) convolutional encoder with g =(1101), g>=(1011)
1) F1nd the constraint length.
i)  Find the rate efficiency.
iii) Find the: codeword for the message sequence (11101) using matrix and frequency
domain approach (10 Marks)
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OR

Explain Viterbi Decoding algorlthm with an example ~ ‘ (08 Marks)
= 11, draw the trellis diagram.

(06 Marks)
i) Minimum free d1stance
ii) Column distance function
iii) Minimum distance & (06 Marks)

4 0f 4

L



