50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN : 10EC55
Fifth Semester B.E. Degree Examinat 01; June/July 2019
Information Theorﬁay Coding
Time: 3 hrs. : {%w &f@ax. Marks:100

Note: Answer any FIVE full questions, seé?e ‘ting atleast TWO questions from each part.
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“PART -A %
Define the following with respectito information theory : 1)” S f Information ii) Entropy
iii) Rate of Information 1v€)¢%ﬁ%tﬁal Information. (04 Marks)

. Find the inter relationships between Hartley’s nats and.t bits? (06 Marks)

For the first order Max:}(ov source shown in thef‘” i
distribution ii) Entr f each state and hencé,

adjacent source a@%%q whether H(S) <H

@
ﬂ@’s'

.Ql(c), i) Find the stationary
» entropy of source iii) Entropy of
(S). 0 (10 Marks)
. )0 6 :

Usmg Shannon’s binary encodmg procedure co following discrete

source S = {8y, Sy, S3, S4, S5} with P = {0.4, 0.25 %% 0.12,0.08}. /m (10 Marks)
. Find the capacity of the iscrete channel shown @ Q2(b) i? (05 Marks)
ﬁﬁ&% L 0% ﬁ\
V% P “}%%I
Explain *“Rate of information str nsmlssxon over a dr@@?ete memoryless channel. Justify that
this is g?Ven Di= [H(X) H \'"]rsblts/sec ¢ (05 Marks)
. Givén an eight symbol §otirce w1th probabx,hﬁ@“s (12 Marks)

= {0.25,0.20, 0. 1@2&0@5@0 10, 0.05, 0. 0@4@0@ 55} construct binary and ternary codes for the

“"same using Huffiman’s\encoding algorlthm Detennlne code efficiency in each case.
. Noise matrix of %&g metric cha{g&;s illustrated below which has the following source

symbol proba‘ y=1/3.

fies P(x1) = 2/3

PeY/X) = IO /4

"4 3/4 Y 4
i) Determine H(X),H&A
ii) Determine channel capa

ity. (08 Marks)

An analog signal is band limited as 4KHz. It is sampled at 2.5times an Nyquist rate and
each sample is gﬁ tized to 256 levels. These levels are equally likely to occur. The samples
are assumed tg_be, statistically independent. Find i) Information rate of the sampled signal
ii) Can you Transmit the signal without errors on a Gaussian channel with 50KHz
bandwidth arid S/N ratio of 23 dB?

iii) What ‘bandwidth is needed to transmit the signal without errors. if S/N ratio is 10dB?
(08 Marks)
1 of2




10ECSS

an, @
b. State Shannon — Hartley law. Derive an expressmn*

capacxty as the band width tends to 1nﬁn1ty

yeed of 3011nes/m1nute Ver a voice grade
n (S/N) = 20dB. Assume that line prmter needs

(06 Ma rks)

Find i) All codé wi rds 11) All the )Hammmg welghts and dlstances iii) Find

minimum weig v) Draw the
encoder circtit, & (14 Marks)

b 1d ¢ode vector such as C DG, . then prove that CH" = 0, where H is the parity

(06 Marks)

6 a (12 Marks)

b. Givenn <7, rdentrfy (n, k) values of the & %10 codes generated by the followmg generator
polynomial. i) gfx)”‘j 1+x*+x° i1)e g’(?i =1+x+x? +”x 111) gx)=1+x"+x+x*

éw (08 Marks)
7  Write short notes on :
a.
b. Shortenéd cyclic codes. g
c Golay codes.
d. (20 Marks)

5 ) c0 volution code with, gV'=(110), g? = (101) and g® = (111). Draw the
encoder block diagram and also find the generator matrix. (08 Marks)
b. For the convolutlon encoder shown it fig. Q8(b), if information sequence D = 10011, find

domain approach ii) Transform domain approach.
(12 Marks)




