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Time: 3 hrs.

Note: Answer any FIVE full questions, choos;ing ONE futl question from each module.

Module-l
I a. Derive an expression fur average information content of symbols in long independent

Sequence. (03 Marks)
b. For the Markov source shown below, find i) The stationary distribution ii) Statc cntropics

iii) Source entropy iv) G1 Gz and show that Gr 2 Gz > H(s). (10 Marks)

V+B

4+
:

De fi ne,Self iilformatio n, Entropy and Informatio n rate.

OR
Mention different properties of entropy and prove external property.

A source emits one of the four symbols Sr Su 53 and Sa with probabilities of

1 Show that H(S') = zH(S).
8

In a facsimile transmission of a picture, there are about 2.25 x 106 pixels/llame. Iror a good

reproduction ?t the'receiver 12 brightness levels are necessary. Assume all these levels are

equally likely,to'loccur. Find the rate,of information if one picture is to be transmitted every
3 min. Also compute the sourceeffieiency. (05 Marks)

Module-2
Apply,,:shannon's biApply,,:shannon's binary,pry.odrng algorithm to the following set of symbols given in table
below. Also obtain code effioiency. (08 Marks)

Consider a source S: {r,, s2} with probabilities 3/4 and l/4 respectively. Obtain Shannon-

Fano code for source S and its 2nd extension. Calculate efficiencies for each casc. Commcnt
(08 Marks)on the result.

OR
Consider a source with S"alphabets A to H with respective probabilities of 0.22,020, 018,

015, 0.10, 0.08, 0.05 andr0.'02. Construct Huffinan's code and determine its efficiency.

b. With an illustrative eiample, explain arithmetic coding technique.

',,,,,

(10 Marks)
(06 Marks)
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Module-3

15EC54

(03 Marks)

f't/ r/1
a. A binary channel has the following characteris tics Y$/*)=lb hl If input symbols

lh 7z)

are transmitted with probabilitie s 3f and /O.1espectrvely. 
Find entropies, H(X), H(X, Y)

and H(Y/X).
b.
c.

Prove that the mutual information is always a non-negative entity I(X ; Y)> 0 . (06 Marks)

The noise characteristics of a channel ffdtbi shown in Fig. Q5 (c).rFind the capacity of the

-_"5

.:ii,t,, 
OR

Stato$p properties of Joint Prohability Matrix.
Find thii mutual information mi tne channel

code vectors.

(07 Marks)

(04 Marks)

oo (b];-L.t P(x1) 
;:_f"rs

":' 
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Yo

(08 Marks)

P(xz) = 0.4.
,

'l

*,'t^
d-

Fig. Q5 (c)

Fie. Q6 (b)
c. Derive the expression for the channel capac'ity of u'Bin*ry Symmetric Channel. (06 Marks)

lr o rl 
(02 Marks)

p = lo 1 ll . Find all possible

l, 1ol

c. The parity check bits of a (8, 4) block code are generated by cs : dr + d2 + d4,

Co=dr +d2+d3, C7 =dr +d: +da andCs=dz1d:+da wheredr, dz, dlandd+aremessage
bits. Find the generator,,matrix and parity check matrix for this code. (06 Marks)

8a.

b.

OR
A (7 , 4) cyclic eO " has the generator polynomial g(x) : 1 + x + x3. Find the code vectors
both in systernatie'and nonsystematic form for the message bits (1.001) and (1101).1t2 Marks)

Consider a (15, 1l) cyclic code generatedby g(x): 1 + x + xa. Device a feed back shift

c.+-

register gncoder circuit.
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(04 Marks)



: : r;,.

a.

b.

C;

d.

10

r-"
r
I

r

t

i
t

I
I

i

I
I

i

l
i
I

i

I

I
I

I

i
L

r

i

;
;'
i

i

I5EC54, , ,,i
. !.i

,..

(12 Marks) .,:!

Ji qftb
t.rModiile.S _'*i#..'9u..Cons.ide,the(3,l,2)convolutionalffi'=l10^-€uf10l,5:11l.

i) Draw the encoder block diagram
ii) Find the generator matrix
iii) Find the code word corresponding to the "information

dornain and transform Domain approach. ","

b. Write short note on BCH code.

tiiiS;g}:,

sequence 11101 using time

(04 M*rks)

For a (2,1, 3) eonvolotiilnal
Draw the state diagram
Draw the code tree.
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Draw trellis diegram ffi
'i- ..eso

for:themessagel l lW
Using Viterbi de ing fre the obtaine$ cde wsrd if first bit is eroneous.

ll A ll/I c(16 Marks)
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