USN _ 10ECSS

Fifth Semester B.E. Degree Examination, June/July 2013
Information Theory and Coding

., Time: 3 hrs. Max. Marks LG{)
Yo Note: Answer FIVE full questions, selecting
at least TWO questions from each part. ’
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v b. Show that the entropy 6" @ - extensmn of a zero memm'y source ‘s’ is H(S") = nH(S).
3 KoK (06 Marks)

Hities of messages? Plot entropy versus
(04 Marks)

€. What is the dependence ofiH on the pro
probability of a source with two gyml;ols 0 an“d .

2 a. State Shannon’s source encodlng X m and list out the properties of codes using
Shannon’s encoding algorithm. - . ‘ (06 Marks)

b. The source emits messages coqslstmg of 2 symbols each as per table given below. Design a
source encoder using Shaanon s encoding~ algpnthm and find code efficiency and
redundancy. ) ) (08 Marks)

Symbol AA |ACHE€C|CB |CA |BC BB | .-
Probability | 9 |¢3~| 1 | 3 [ 3 |39 |’

P42 161321323232
¢. An analog s@gaﬁs band limited as 4 kHz. It is sampled at 2.5 times an Nyquist rate and
each samgla@s quantized to 256 levels. These levels are equally hkely to occur. The samples

are assu% "to be statistically independent. Find information rate oﬁthewsampled signal.
5 4 8 3 (06 Marks)

3 a F ra ﬁmannel whose matrix is given below:

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

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

S W 0.6 02 02
(Y) X{02 0.6 0.2
02 02 0.6
: Find I(X:Y) and channel capacity given the input symbol occur with equal probabilities:
N b. Prove that H(X, Y) = H(X/Y) + H(Y) = H (Y/X) + H(X) (04 Marks)
¢. For the Markoff source model shown in Fig. Q3 (c). Compute H(S) and verify that
G > G, > G3>H(S) (10 Marks)
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4 a. State Shannon-Hartely law for channel capacity and illustrate its implications. (06 Marks)
b. Prove that mutual information,
I(X, Y) = HX) - H(X/Y) = H(Y) - H(Y/X) (06 Marks)
c. An information source produces a sequence of independent symbols having the following
robabilities: "
A|B |C|DJE |F |G
1|1 1 (1}1¢}1 1

3127031992727
~_Construct binary and ternary code using Huffman encoding procedur% and ﬁnd its

Stwefﬁmency D (08 Marks)
PART-B %'
5 a If C is @”‘%.hd code-vector, then prove that CH' = 0 where H" 1s m%nsbose of parity check
matrix H. /.7 - I aw, (06 Marks)
b. Ina linear bﬁ)cﬁ“code the syndrome is given by, fx :E/
S, =r1+r,+r1, —1—r5 ,,,é
S, -r1+r2+r4+r6r' P

S = r, +1, +1, +1, : g

5
&
*LM iy

ii) Write the standard array. :
iif) Find the syndrome for the rec&vg&%dat 161 101 1. (06 Marks)

c. A (6, 3) code has the following cheék\gﬁ C4 = dy+d;, Cs = d;+d; and C¢ = dr+d;
i) Write G and H matrices. ke 4
ii) Construct encoder and error c(mé‘étmg”t:wcults
iii) Construct standard array. (08 Marks)

6 a. What are binary cyclic codes’? Describe the features of encoder and decoder used for cyclic
code using (n-K) bit shrﬁwreglster ' (10 Marks)
b. A(15,5) linear code has a generator polynomial g%x) = 14xt 0+ +x 0
i) Draw the block diagram of an encoder and syndrome camﬁator for thlS code.
11) F1nd the cod polynomlal for the message polynomlal D(xﬁf (A+x*+x%).
¢ syndrome V(x) = 1+x*+x5+x3+x'*, is V(x) a code pol»@gmlal or not. (10 Marks)

r g
7 Consider the 3, 1, 2) convolution code with g"’ = (110), g(z) =(101)and g 3= (1 1 1)
i) Draw the encoder block diagram.
11) Fmd the generator matrix.

"""""

- jﬁ‘transform domain approach. (20 Marks)

Explain briefly the following :

a. RS codes.

b. Shortened cyclic codes.

c. Golay codes.

d. BCH code. (20 Marks)
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