Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Smt Semester B.E. Degree Exammatlon, Jan./Feb. 2021

Information Theory and COdmg
m &Y Max. Marks:100

)t .:(’Ay!w;zr FIVE full questions, selecting atleast TWO questions from each part.
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PART A

ne the following terminologies :

1) Information content of a message

i1) Average information content of symbols

iii) Average source information rate:, . ' (03 Marks)

A code is composed of dots and- dashes Assuming that a dash 1s 3 times long as a dot and

one third the probability of occurrence. Calculate :

1) Information in Dot and Dash

ii) Entropy of dot— dash code - »

iif) Average rate of information if a dot lasts for 10msec and this time is allowed between
symbols. (07 Marks)

For the Markoff source shown in Fig.Q1(c) calculate

1) Entropy of source

i1) Draw tree diagram for 2 symbol sequences

iii) Find Gyand G; and G, and show that G; > G, > H.
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Fig. Ql(c) o & 9 (10 Marks)

Explain the steps mvolved in generating bmary code using Shannon s encoding algorithm.
(04 Marks)
The source emits messages consisting of 2 symbols each as per table given below. Design a
source encoder using Shannon’s encoding algorithm and also find encoder efficiency and
code redundancy. A (06 Marks)
.| MessageMi | AA.| AB | AC | €€ BC | CA | BB
% | Probability 9/32 173/32 | 3/32 |t1/16 | 3/32 | 3/32 | 9/32
Apply Shannon s encoding’ algorxthrn to the following messages
S Sy S;
05 |03 | 0.2
1) Find code efficiency and redundancy
ii) If the same technique is applied to the 2™ order extension of this source. How much will
the code efficiency be 1mproved'7 ; (10 Marks)

Define Mutual Information. List all the properties of mutual information. (04 Marks)

Consider a discrete memoryless source with alphabets (So, S;, S;) and probabilities

[0.75, 0.15, 0.15] for its output.

i) Apply Huffman coding procedure for the source and ﬁnd the average length of the code
word

ii) Consider the 2™ extension of this source apply Huffman encoding procedure and find
the average length of the codeword

i) Find the codmg efficiency in both cases. (10 Marks)

Prove the following :

i) Mutual information of the channel is symmetric

if) Mutual information is always positive. (06 Marks)
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A Gaussian channel has a bandwidth of 4KHz and 2 sided noise power spectral density 1/2
of 10™*Watts/Hz. Signal power at the receiver has to be maintained at a level less than or

equal to 0.1m Watts. Calculate the capacity of channel.” (04 Marks)
State and prove Shannon Hartley law. Derive an* expresswn for the upper limit on channel
capacity as bandwidth tends to co. ~ (06 Marks)

A bmary symmetric channel has the followmg noise matrix with source probabilities of

P(x)) = g and P(x,)= 5

i) Determine H(X), H(Yk),‘H(X, Y), H(Y/X), HX/Y) and I(X, Y)
ii) Find the channel capacity C
111) Find channel efﬁc1ency and redundancy

PART B

Con51der a (6 3) linear code whose generator matrix is
100 1 0 1

G=01 0110
0 01011

1) Find all code Vectors
i1) Find all the Hammmg welghts and dlstances
ii1) Find minimum parity check matrix

iv) Draw the encoder circuit for the above codes. ¢ (12 Marks)
What is error control coding? What are.the methods employed in detecting and correcting
errors? : (08 Marks)

With neat block diagram explam the operation of encodmg using (n — k) bit shift register.

(08 Marks)
Consider the (15, 11) cychc code generated byg(x)=1+x+ x*.

i) Device a feedback register encoder for this code
i)~ Illustrate the encoder procedure with the message vector 1 1001101011 by listing
the states of regxster (12 Marks)

Consider the (3, 1;2) convolution code with g”= (1 10), g?=(101), g¥=(111)

i) Draw the encoder block diagram

i1) Find the génerator matrix

iti) Find the code word correspondmg to the information sequence [1 1 1 0 1] using time
domain and transform domam approach. (20 Marks)

Write short notes on :

Shortened cyclic codes

Golay codes

Burst error correcting codes

Reed Solomon codes. (20 Marks)
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