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FIFTH SEMESTER B.TECH. (ENGINEERING) DEG
DGMINATION, DECEMBER 2OO8

IT 2K 5o3_INT'ORMATION THEORY AND CODING

Time : Three Hours Maximum : 100 Marks

Answer all qucstions.

I. (a) A discrete source emits one of 5 symbols once every millisecond with probabilities

I
and * respectively. Determine the source entropy and information rate'

Ib

(b) For the given channel matrix, compute the mutual information I (X, Y) with uniform input

distribution

(c) Explain error detection and correction capabilities of Hamming codes.

(d) What are the advantages and disadvantages ofcyclic codes ?

(e) Defrne minimal polynor,nial, 0(r) of a field element and show that it is ireducible.

(0 , Construct the vector space of all 3-tuple$ over a finite freld with elements {0, 1} and form a

2-dimensional subspace and its dual space.

(g) Define transfer function matrix and explain in convolutional code.

(h) What is meant by catastrophic code ? Explain.
(8x5=40marks)

II. (a) (i) Define dis6ete'entropy, H(r), of a source with symboh {q, x2t ...tXy }' Show that H(X)

is maximum when aU the 
"o..r"3 

symbols are equiprobable.
(ll marks)

(ii) What is meant by lossless and noiseless channel ? What is channel capacity of them ?

(4 marks)
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(b)Considerasourcewithsymbols{r1,X'2,l.lg,:ra}anditscorrespondingprobabilities

\%,%,%,%\ 
construct extension of source with 2 svmbols and design a code for the

new symbors using (i) shannon-Fano coding procedure and (ii) Hufrman coding procedure'

Compare their coding efficiencies' (? + 8 = 15 marks)

IIL (a) The generator matrix for a (6' 3) linear block code is given by :

D 51554

(4 marks)

(1 mark)

for the coset'

(10 marks)
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(r) obtain all the code words and parity check^matrix H' 
'

(ir) What is the minimum distance of the code ?

(iii)Constructstandardarrayforthiscodeandhencedeterminesyndromes
Ieaders'

Or

(b)(i)Letg(r)bethegeneratorpolynomialofan(lr,,.k)cycliccotle'showthatabinarypolynomial
of a"e""" o - l or less is ";;;;;nomial 

if 
""J 

o"rv if it is multiple of g(r)' 
(8 marks)

. , (ir) Draw the syncrrome carculation circuit for a (?, 4) cyclic code with generator polynomial

9(r) = 1 + r + rd. Evaluate the syndrome forthe reieived sequence 1001101 "''; 
ffi:

N. (a) constru* a tabre for the frnite frerd GF (24) based on the primitive polynomial p(r) = I + r + l'

Find the minimalpolynomial of the element o3' Assume a be the primitive 
ilJ ."rori

,ot

(b)(l)l,et.o,beaprimitiveelementofthe*"::.1"'uGF(2lsuchthatl+a+o3=0.Find
the generator polynomiar and ienerator matrix of the single'error correcting 

I'XTI-;

(iI)Whatismeantbyerrorlocationpolynomial?Explain.(Smarks)
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v. (a) The transfer funetioa of the (3, 2, l) convolutional code i*g**en by :

G@) =lt;o ? 
t.;"]

Construct eneoder block diagram.

Find generator matrix

Find the code polynomial for the input polynomials u(l) (D) = 1-+ Dz and u2

(D)=t+D.

Conetnrct state dia gram.
(3+3+3+6=15n*r*e)

'&
{b} (i} Expt*inribr.bi el€isrit}s brileesdirysf onvolutbnal eode. (8 nsarhs)

.l
(ii) Draw the trellis diagram of a rate -i, constraint length - 3 convolutb*al code wit'h

ge*er*tor sequences : dl) = (1 I l) and fz) - (l 0 f;, vite5bi ptrgorithrn, cornpute tb
decoded squence for the reeeived sequeuce.

{11, 10,00, 01, lo, 01, lu.
(9 marks)
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