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
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Fifth Semester B.E. Degree Examina_{;jigfﬁ, June/J uly 2023
Information Theory and Coding

Time: 3 hrs. “ ) . Max. Marks: 100

1

a.

Note: Answer any FIVE full questions, choosing ONE full question fram ‘each module.

Module-

A DMS emits symbols from the source alphabet S = {S;,“ Sz, Ss, S4, Ss, Se, S7} with
= {0.25, 0.25, 0.125, 0.125, 0.125,0.0625, 0.0625} Compute

1) H(s) i) H(S)max 1ii) Information (06 Marks)

Rate R if 1y = 5 symbols/sec.

The state diagram of the Markov source is shown below Ql(b)

20
\ Fig Q1(b)
i) . Find the Entropy of the source"
ii) Find the Message Entropir(h , Gy
i) Verify G; 2 Gy =2 H(s)

£ o, (10 Marks)
-
A zero memory has a source alphabet S = {Sl, Sz, S;} with P = {% % Z} Construct the

second order source and compute its cntropy A (04 Marks)
Prove that the Entropy is maximum when the symbols are equlprobable (06 Marks)

Design a system to report heading of collection of 400 cars. The heading levels heading
straight, turning left and tumlng right. The mfonnatlon is transmitted every second.

i) On an average durmg a reporting interval 200 cars were heading straight, 100 were
turning left and remammg were turning right.

i)’ Out of 200 cars that reported heading: stralght 100 were going straight during next
reporting interval, 50 turning left and: remammg were turning right in the next reporting
interval.

ii1) Out of 100 cars reported turning during signaling period, 50 continued turning and the
remaining headed straight during the next reporting interval.

iv) The dynamics of the car did not allow them to turn left to right and vice versa

Find entropy of the state and source. Also, find Rate of informations. (10 Marks)
Prove that entropy of the second order Binary source is S*= 2H(s) bits/sy m (04 Marks)
Module-2

Construct a Shannon Fano code for the following symbols :
S = {81, Sz, S3;::84;Ss, S¢}

={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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b. A discrete memory less source has an alphabet of six symbols-with probability statistics as
given below :
Symbols [: | A | B C D E F
P -10.3]0.25]0.20[0.12 [ 0.08 | 0.05 |
1) Construct the Huffman code by moving combmed symbols as high as possible. Compute
efficiency and variance
ii) Construct the Huffman trainary code by

vmg symbols combmed as hlgh as possible.
i (10 Marks)

a.
(04 Marks)
b. |
(10 Marks)
C. \ | 1as an alphabet
S = {81152, 53, S4, S5, S6}
P — —l", l, L, l;, l, a ! 'h
12°8°12° 83" 4f '
Construct Huffman code for t (%0, 1,2} Compute coding efficiency.
W e P (06 Marks)

a. Compute Entr'?)p%/ function H(x),’i‘e:_,z_%_,__ v )y H(xy), H(x/y), H(yfx) Data transmission rate and
i " ofo1s 0 0 015
10 02 015 0

3 ,&g%
%é )

g 5 -._J- 'éf?

channﬁl‘tapamty, gwez:l ;: a:? }seclsym and P(xx) 2 8 5 ur ogu (TS0
4, 7 01 01 0 0
’Wéompute the chanﬂ;;* &apacny for the chafmel given below :
0.2 ;
6 02]. Givepf'fﬁ*;:j;f 000 sym/sec. (05 Marks)
S 2 06 5% '
¢. Derive an expression for the channel capacity of a Binary Erasure channel. (08 Marks)
OR
a. Prove that Mutuameérmatlon is always positive. (06 Marks)
b. Compute the channs&l capacity for the channel with r = 1000sym/sec and
P(y/x) = |:0 64y 3j| | (06 Marks)
0.7 03 . :
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A Binary channel has the following characteristics :

1
P(x) = [ 2 4]
Compute :

i) Mutual information
ii) Channel capacity if rs = 100 syl'n/SQfl:,,1

P(y/x)=

W|l—w|M
W wW | =

(08 Marks)

For a (6, 3) Linear Block coq_":' the check bits are related{ o the message bits as per the
equatlons glven be low : :

i) Find all possxble Cﬁdé words.
111) Find H and H

[110 001] and show how it can be corrécfed (10 Marks)
For a (6, 3) cyelic code find the following':
i) g(x) _~ii)G in systematic form  ii1) fmd all gosmble code words. (06 Marks)

For a (7, 3) Hamming code with g(ﬁ) =]1+x+x" +X dcslgn a suitable encoder to generate
systematic cyclic codes. 3 ; (04 Marks)

OR
Prove that C. H' =0 there by show that S=E..H ~ (06 Marks)
A (7, 4) cyclic code has the generator polynomxal g(x) = 1.4+ X+ x*. Design a syndrome
computation Cll“Clllt and verify the circuit f'or the message po lynemxal dx)=1+x".

(07 Marks)

Fora (7, 4) Lmear Block code the syndmme is glven by
Slwr1+r2+r3+r5
S =1 +rtrtrg
S;—r;+‘1‘j+r4+r?
i) ‘Find G and H matrix ™
i) Draw the Encoder and'syndrome con}pgggtlon circuit. (07 Marks)

. 1 Madule-s
Consider (3, 1, 2) convolut10nal eneoder with g(1) = (110), g(2) = (101), g(3) =(111)
i) Write the Encoder circuit. ¢
i) Write'the state transition table
ii1)) Write the state dlagram )
iv) Write the code tree.” (10 Marks)
Fora(2, 1, 3) convolutlénal encoder with g' = (1101), g =(1011)
i) Fmd the constraint length.
ii)  Find the rate efficiency.
ii) Find the codeword.for the message sequence (11101) using matrix and frequency
domain approach. (10 Marks)
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(08 Marks)

(06 Marks)

(06 Marks)



