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EIGHTH SEMESTER B.TECH, (ENGINEERING)
DEGREE EXAMINATION, JUNE 2009

CS 04 804 (C)—INFORMATION THEORY AND CODING:
(2004 Admissions)
Time : Three Hours Maximum : 100 Marks
Ansuer all questions.
Part A

1. Prove that 0.5 H (x) < logg m where m is the size of the alphabet m
2. Write short notes on Keafts inequality.
3. Consider a (6, 3) linear block codes with the parity check matrix H s given by

10100
He[100 11
01010

S @) Find the Generator matrix G.
(b} Find tho codo word for the data bit 101
4. Consider u single error correcting code for 1 1 data bits.
(1) How many check bits e required 7
(6} Find a parity check matrix H fo this code,
5. Explain about Groups, Field and Galois fcld.

6. Lot a(a)=dg = £+ .y y Tt

by =By = by = .by_y%,; show that ifate) bx) =0 mod (1 + 3n) then the veetor corresponding to

atx) s orthogonal to the veetor corresponding o b(x) with the order of its components reverse, and
o every cyelic shif of the vector.

7. Consider a convolutional encader defined over G f (4)with the gonerator polynomial
Gy )= 20+ 314 1
Gyy=drd1
(a) Is this code noncatastrophic ? Why ?
(5) What i the minimun distance for this code ?
8. Describe the maximum likelihood decoding,
(8% 5 = 40 marks)
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Part B

9 A DMS X has five equally likely symbols 2,, x4, 5, %,, %, with respective probabilities
0.2,015,005,0.1,08

() Construct a Shannon fano code for X, and ealculate the effciency of the code.
(b) Repeat for Huffman code.
or

10 Write short notes on differential entropy. with the differential entropy of a variable X defined
by

H == [f, (0 logy f, () dv
Find the probabilty density function f, (¢ for which H (X) s maximum,

(15 marks)
1L () Explain about ayndrome decoding, (8 marks)

(b) Cansider a (5, 1) repletion code of

11 1/4]
1000
0100
000 L
(@) Evaluate the syndrome S for all five possible sitgle error pattorns.

(i) Evalunte the syndrome S for all five possible singlo errar patterns.

(i) Show that the (5, 1) replotion code is capable of corresponding upto two errors.

(7 marks)
or
12, () Write short notes on generator polyomial, code polynomial, 7 marks)
(b) Consider the polynomial g x) = 20+ 865+ 4 459 4 202 4 22 4 1.
) What is the minimum distance and cod rate o this code ?
(i) Write the generator matrix i the systematic form.
(i) Find the parity chock matrix.
(8 marks)

18, Briefly explain the special eyclic code with example
or
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(@) Find all the eyelc binary codes of block length . Find the minimum distance and number of
data longth in cach.

(8 marks)
(b) Explain about the burst crror correction. (7 marks)
‘Bxplain the viterbi decoding algorithm.

or

Congider that the convalutionsl encoder offigure below is used over a BSC. Assume that theinitial
encoder state output 0 is the 0.0 state. AU the ouput of the BSC the received sequence is

72110000 0111 restall 0. Find the maximum likelihood path through the trells diagram and
dotermine the five decoded data bits

v
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(15 marks)
4% 16 = 60 marks]





