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B.Tech., VII Semester
Examination, November 2023
Grading System (GS)

Information Theory and Coding

Time : Three Hours
Maximum Marks : 70

Note: 1) Attempt any five questions.
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11) All questions carry equal marks.
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iii)In case of any doubt or dispute the English version
question should be treated as final.
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1. a) Define uncertainty, information and entropy. Show that
the entropy is maximum when all the message are equi-

probable. Assume M =3.
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b) The intemational Morse code uses a sequence of dots
and dashes to transmit letters of the English alphabet. The
dash is represented by a current pulse that has a duration
of 3 units and the dot has a duration of 1 unit. The
probability of occurrence of 2 dash is 1 of the probabulity

of occurrence of a dot.
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i) Calculate the information content of a dot and a dash.

ii) Calculate the average information in-the dot-dash

code.
iii) Assume that the dot lasts 1 m sec, which is the same

time interval as the pause between symbols.
Find the average rate of information trans mission.
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Show that [(X; Y)=H (X) +H(Y)-H(X,Y).

RE 5 1(X; Y)=HX)+H(Y)-H(X,Y)

Explain general form of a decoder for cyclic codes with
error correction procedure.
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Construct the Huffman code with minimum code variance
for the following probabilities and also determine the
code variance and code efficiency: {0.25, 0.25. 0.125,
0.125, 0.125, 0.0625, 0.0625).
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Discuss about arithmetic coding with suitable example.
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A BSC has the error probability p = 0.2 and the input to
the channel consists of 4 equiprobable messages x, = 000;

X2 =001; x3=011; x, = 111.

Calculate:

1) p(0)andp(1)at the input

1) Efficiency of the code

1) Channel capacity
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From channel capacity theorem, find the capacity

channel with infinite bandwidth and explain.
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channel capacity equation for BEC.
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The generator matrix fora (6, 3) block code is given below.

Find all code vectors of this code.
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Design (n, k) hamming code with a minimum distance of
d.in = 3 and message length of 4 bits.
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b) A(7,4)cyclic code has a gencrator polynomial:
gX)=X3+X+1.
i) Draw the block diagram of enc
calculator.
ii) Find generator and parity check mat

systematic form.
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7. a) Explain the working of (2,1,3) Convolutional encoder
using transform domain approach.
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b) Explain BCH codes in details with taking a suitable

example.
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8. Write a short notes on any two:
i) Lempel-Ziv Coding
i1) Code Tree
1) Viterbi Algorithm
iv) Extended Huffman Coding
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