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The international"Mryse code I
Letlerl ot ury!i@i191 rng
dot of lms. ffiprobability of
-i.,o- .i- L^+"'lK-fl+r.^ -,*L^t^ /given in betwd6dthe symbols.
ii) Aveqgdinformation cont

Statffiroperties of
Conside? the Markov
cnt6pies iii) Source,

@'x& * #

&", €s 6
ffi of symbol*dfulots and dashes to transmit
'esented by a 6ffit pulse of duration 2ms and
as that of dotlGbnsider lms duration of gap is

[tg r) Self- iqforrfiation of a dot and a dash
dot - dash q@ iii) Average rate of information.

flk\k nr<nn^-t

-/,*&F/' 4-
a &ffi"W -@Se* qd fl*-'vMsY

kffi

(06 Marks)
d /^/ il[--r-^\

€$

2a.

b.

c.
(04 Marks)

State probabilities ii) State
(06 Marks)

_fu \tr
,*W (/o.e
turys

@ Module-2
3a.

b.

.f

With an exampl&#Mrlain Prefx codes. (04 Marks)
consider the f*ffiwing source s : {A, B, c, D, E} with probabilitios P = {0.5, 0.25, 0.125,
0.0625,0.0625h4Find the code words for the symbols using Shannon's encoding algorithm.
Also, fin(th$ source efficiency and redundancy. (06 Marks)

ffi ror3

A
iry

^sry$$il,r$hflk)tr



4a.
b.

5a.

State Kraft McMillan Inequalityprgffiy." @ (04 Marks)
Consider a discrete -.*ow 

"tfuWnce with S = (X, dkp) with the corresponding
probabilities P : (0.5, 0.3, O#%ryd the code words ffie symbols using Shannon's
algorithm. Also, find the sotrryWiciency and redundancfl*' (06 Marks)
C6nsider a discrete *.-ofuffis source with S = #, W,Z) with respective probabilities
p = (0.6, 0.2,0.2). Find tkflodeword for the messagffiXzKY'using arithmetic coding.

ryqV 4@ (o6Marks)
'%*$ 

w"

) | Ltr_ lwlYr I ttz, | 
"d

- 

IepM

- 
E $# ,^K:-%s* tom.

d%@ 
* 

Module-3@
A binary chaffifo3th. foilo*iog. ..

.^try /1 @-*^k4z /1 w'
p1ym{}'r, I tf inpuffiboh are transmitted with probabilities % andYq

mryLz 7,) ;w dw

shown in fig.6(b). Let P(xr)

L5EC54'

having the following
its efficiency.

(06 Marks)

(04 Marks)
= 0.6 and
(06 Marks)

,"io'ri.r, nffinrx, Y) and
b.
c-

,we

Pig.ff(9
JW

sffi#

#
**t\"

a. Sta

b. Fii

c.

d. - o.r
Fig.Q6(b) 

-'t,

*tr'"R
m* x&ffiY"

Derive the ex@pon for the channel capacity of a Binary Symmetric Channel.

d

*\
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7a.

15EC54

(08 Marks)

x) = 1*x+ x2+xa+x5+ x8+ xlo.

- domain approach. (12 Marks)

d,l

b.

r) Find the parfficffeck matrix (H) ii), Draw the encoder circuit
ii, Find the cgdfu*ord for all input sequnmlfui.

iv) What igthffidrome for the receiffi#ta 1011011?

tn a (15,5kdidic code, the generator polyrdmial is given by g(x) - l+)b. In a (15,5ffidic code, the generator po^lyrdmial is given by g(

Draw tb#,'l&fi diagram of an enco(er ffnd syndrome calculator

r) Find the parj

Fie.Ql0(b)

Draw th,#&fi diagram of an enco(er Snd syndrome calculator for this code. Find whether

4x; ffi+*W+ x6 + x8 + xra a vafiMe word. #ffiP (08 Marks)_.__,&&& 
W

s a. Designa(15,7)binaryBcq.&;tffiw ffi.". (06Marks)a. Design a (15,7) binary BC(code with r = 2. .*M# " ffi.*." (06 Marks)

b. cons-ider it. 1i, 1, 2) cpffition code with gffii t 01, g(2) = (1 W : g(3) : (1 1 1).

r) Find the constraintffih ii) find Uqffite" ii1 Draw*thwncoder block diagram

iv) Find the gene;atqf matrix v) Finddtffif We word for tffissage sequence (1 I I 0 1)

using time - domfiig.and transfer - dqmarp$pproach. '/" \ (10 Marks)
.*W*..* 

lrururvr 
%. * W.w_ ^. . ffi:q" ^ .&*.sl0 a. Explain gtrflZl, 12) Golay cffMiisTalled as perfe@tfrde. (04 Marks)

b. Consideeche convolution erpg;ffihown in ne qryq.
il Uffi+&tre impulse respems&f the encoder. s
iil piirdtle output.foffi"u_s. (,1,0^0ffi183_r_,T=^1"T11111"::1.^^, 

,,.,,,r-u,.a\.,... tr-.

W@
ms-e\

#

/i$&ts$$s

*****

3 of3

ffi
Module-4 ffip*

For a (6, 3) code find all the code vectors if the ffiffiSient matrix P is given by
l-r r nl mo\l-t I ol Mu,=lo 1 1l eyff* &[,01] Cp- ffi

i) Find code vector ii) Impleq4[thffincoder iii) Find the S&drome vector (S).

iv) Implement the syndrome circgffi _1[ (08 Mariv) Implement the syndrome circgfM$ \ (08Marks)

obtain the generator'and r*;ffi%*tri.m for an (q k$m code with sfxl 1ffit't

*ffi
r*l*\Y
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l5EC54

(03 Marks)
trl

a deck.of playingu#kilds,.If yoy.ult told.that it is in red
is conveyed? How W* additional information is needed to

,.;,.,'i (05 Marks)

Fifth Semester B.E. Degree Examffition, June/July 201.9
'i.. w

lnformation Theqr!reC'nd Goding d...

,-,Jqu6"* -,Jq:y*
Time:3 hrs. 1!"q&, tF " '"Max. Marks: 80
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Note: Answer any FIYE full questioygp);+tlibosing ONE full questibnfrom each module.
ir t0lfii 

j., 
:a:l.l '*+it,i

,,u*- I "

'hffivlooute-1.d{qq1tfu"'ggg.!g;*
Define information content, dntf.dpy and information rate. ::.'

-, jr-{fl . ;

A card is selected at
colour, how rnuch in
completely speciff a

^rL

;$ ,:rr::ll1's4t'j lvl,.,l

a. ._-*qpIV Shannon encod,ing,fl algorithm ?t

,*'$= ir,, ,r, s3, s4, sffid'rtflitt piobability'l
fu * emciency and vagiaffi:t ,,.
_,*' S: ts,, sz, s3, 54, sffi{'Pr,ilitt p-uuuitityliffi 10.g, 0.25,0.20,0.12, 0.08, 0.05}. Find code
\, sefficiency and va$ffil' #!, (08 Marks)

b Uryrqashplg_--," ffidalgoriftp, .-r19,$, 
,9 

the following set of symbols and find the P(0) and

on codes for the set of slnnbols

c. Write the

fidalgorithm,
fZeros and o

the following set of synbols and find

Sh#6ol a b d e f o
ui? 0.5 0.25 0.t25 0.0625 0,03125 0.015625 0.015625

decision tree llowing set of codes and check for KMI property:

(05 Marks)P(l) {Probability of Zeros and o4es}. .

property

.r;xlr.:i+:,::+ri!w

d,,

***Hi

"dt

,:*m*i$,,

,+},
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4a.

5a.

b.
c-

.,,it,''. 158C54

*.:' *'OR d:"!h"+
A DMS has an alphabet of seven symbols with probab.i{iffistatistics as given below:
S : {st, 52, 53, 54, 55, 56, 57} .= u,, *:fl,-J!1rr! t rl *%*^ -l+' 4' B' 8' 8' 16' 16) 3 *,$

Compute Huffrnan code for these set of sy,m.lOls,tiy *gl1g the combine{.symbols as high
aspossible.Explainwhytheefficiencyqft{9,c6dingis100%.
Write a note on Lempel -Ziv Algorithm. 'u*'. "" (04 Marks)

Design compact Huifrnan code by q$ifg the code alphabet X: {0, 1, 2} for the set of
n- r'"" 1.1. l. 

',, . 
l],fi.a efiiciency. (04 Marks)symbols S = {s,, s2, 53, 34, tr, 

*, # 
t 
ti, a,g, g, n, il;*.

" 
.$*' 

*, 'ds

, a Module-3 .rrt,l,
The TpM of a channetisybiv,An below. Compute Hff)#Wr),H(x/y) and H(yix)

. [0.+s 0.121 ]' * 
'"

P(xv) = | 
"'-" "'i' 

.t * d, (05 Marks)

.f W,,q:' ltql ."P(y/x),-al" I ;

*-,,1a/4 ll4) .i;"'" y,i :,
b${- - -

P(*) ='[-l 1l i' 
' '''] 

,'d* 
" 

'*h- 
(06 Marks)^t^,,-[2 z) ., fl $:; 1t; +s

c. Derive an expression fort\o,data transmission ratfufitiinary Erasure chan]iel' (05 Marks)

'i"#'= 
oH,' -i 

- 
. ^,,." 

't'"

6 a. An engineer says..qhadhe can design a sfstem for transmiqjng."computer output to a line
printer operating-ttfl&speed of 30 lines/mi{rute over a cabel tia#hii bandwiatn of 3.5 kHz and

i = 30dn . Assume that the printer nteds 8 bits of data/character and prints out 80N ' ::**,
character(!{ine Would vou beli&d'the eneineer? ,r. :-:--' (06 Marks)

e Ui"irvr#Jlih.,,.ffihanne1 has the following;noise matrix. Compute mutual information,
data transmi$rg ihte and channel capacity if ,, = 10 synVsec

.:., 
r=:{i

characters#ipe. Would you belie*e the ensineer?
b. wil";h!ffion ditrerentialgntropy ffi;

c. Consideff a binary stffi,tefic channel.- whose

characters#ipe. Would you belieye the engineer? :l,mr, (06 Marks)
b. Write afiote'on differential;-ltropy. "' ;' (05 Marks)
c. Consi$eP a binary sffi4etric channel* whose channel matrix is given by

-Jr I-O.S n o-'l ' i4ilee '\

.,k(J)")=l;; Iil,,tloaChannelcapaclty.flill' (05Marks)
-rr [O.S n o-'l "'$$P \

.*,k(J/ x) = I ., ^ ::1,, rina Channel capacl-ry.fli11' (05 Marks)*'(Y Lo.4 0.6J" ;a',
tl:,+J ' 

*. 
j"" " ,, dif

\f,ir,,,,ii lVfnrlrrla-/

(02 Marks)
are derived using the

i) find generator,^m$trix G
ii) find all code,.r#,brds of linear block code
ii, compute!fu,rroidetecting and correcting ability
iu) aho fin$,II'"inA g'.

j: ,rs{Bi }

i#
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lr]!II[

8a.

b.

lr:
j'r c. For a linearblock code, the syndrome is given by: *ffi

S1 = rr 1rz + 13 * 15 Sz: rr * 12t- rqi ra S::ptffi+Ya + I
i) Find H matrix ii) Draw syndrome calculator gir$uif$ iii) Draw encoder circuit..fu[*. (07 Marks)

#q#u
OR *t'&u,,i 4$.Ult *-{*ur*r d'

A (7, 3) Hamming code is generated usit g'.U(&6j = 1 1 t 1 *'* *o: Des-ign-f suitable encoder
to'generate systematic ryiti. codes. Yffilite circuit operation{mtiD = [110]. Also,
genirate the code using mathematicafi q.mptitation--. .d, 

' (08 Marks)
6;;ig, a syndrome cJcuhtor circg$to$(7, 4) cyclic code havitrgthe.q.n:l11ot p"Y:13]Desien a svndrome calculator circuj$fd&(7, 4) cyclic code hav&g the generator polynomral

;(-)= i; ; + x3. Veri1/ tt.rffiq6t'bperation using R;*f{i{'ffi0011' Also, perform the
irteuart mathematical compugdiffih." rutffi " (08 Marks)

Module-5 . ,

:odes. e;-'u

1sEC54

(05 Marks)9 a. Write an exPlanatory
b. Consider the (3, 1, 2)

COOeS. 3A- '*- (uJ

;;;.r witrr g($(r t0) s(2): (101), sc) : (11 1)

codes.

d-
,.dir rd*$S,{

d .ar, fl
s&$r'$

+, *r,'.ti,Mt

I (1"":'

..,{i-

dqfsef*+

&mu"

W'

i) Find constffiJ#g,h q. dii) Find rate gf$ciedcy 4. 
^orrsiil\ I)rnw "r',".rdAr*diasram u" ",..\iir) Draw e_pc9/$rhiagram q#,r-{

iv) Find lhe\g6nerator matrix '- 
Ed

;i Fid'flfu,["de for the message4e@ence (11101) using matrix and frequency domain' 
Pip&ctr. *'ry'* .,,,P, (ll Marks)-W' 

ry{' oR ,;iff'* {

**;,F oR . d$*u .{\
t0 a. For(2, l, 3) convolutional uqros.rwith g(r) : (11*f}q!88 (101 1). r*Wi) ' Wtit. state transitlg-rmtlBte 4Tp ' T

ii) State diagram ''ry*,t 
" 

' 

t'1;.1r.

iii) Draw the code trqe ' ,,. liu 
.i,iiv) Draw the treltrig diagram '"it 

.- . d ,*w 1 ,, _ - r
iv) Draw the trell$ olagram "'; t;i il#*' #ry$g;;6;l for the mqgsase (11101) by trltffis-ing the code tree'' ' &mw ;dryitu 

"'-B{ .,*i (10 Marks)qle#I} ' de"m :l |r" \ru rvr4r^',
Explain Vite$i &coding. ** "i'*;: *.h- (06Marks)

4, d,;% fl. *,tp*& ,T***,.,,'****n h*_"-I
,-, \ qh". 

^(*\-* d"*& S'*xn *q-re \- 'qr"

i"." *" 'ru*" #,"'*d\" {f' * }-P' .Jq,qr#;x, fl:,#'*' ''.ffi
d*r.--''. ;-,rffi ,*;,."'**,"' &*'$ d!"

,! [":#tu#- ;'W-rr${ -w q ::&r,d(. $b./ Efl;' Y1 -T;e {
$./}",iI s"

d;
.c@{#itu

f .*gu :ls

3 of3
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USN

ffiffi

or right to loft'<iuring subsequent ieporting periods.

Also find the source efficiency and redundancy.
Consider the following source:
S: (A, B, C, D, E, F)
P : (0.10, 0. 15,0.25, 0.35, 0.08, 0.07)
Find the codewor s for the source using Shannon Fano-Algorithm.
efficiency andrfpdundancy.
Illustrate. with example whether the code is uniquely decodeable or not

158C54

(12 Marks)

(12 Marks)

(06 Marks)

Also find source
(06 Marks)

by applying kraft
(04 Marks)

lree Examirrutidr, Aug./Sep t.21120

lnformation Theory ?nd Goding
Time: 3 hrs. il, 

"',,.'' 
: 

Max. Marks: 80

Note: Answer any FIVE full questions, chd*ip! ONE full question frfiry."''Zuch module.

Module-l
I a. Derive an expression for average"'information content (qntropy; of long independent

sequence. i (04 Marks)

b. Consider an infonnation source modeled by a discrete ergodic Markoff random process

whose graph is shown in Fig.Q.l(b). Find the souree entropy H and the average information
content per symbol in messages containing one, :two and three symbols that is, find

b.

ao
o
d
a"

o
o

EP
Q-

7n
-oo ll
i€

d$
Hbogo
c0

na

o0c

>!

€?
r?o
6jJ
9=
ABtro-
o.vo;

9Eaai, Ld

!U
fE

oootrbo
o=
a. diF>
o-
lr<
*N

o?
z
d

0.

,,:,:,' "rl .loR
2 a. A code is composed of dots and dashes. Assuming that adash is 3 times as long as a dot and

has oherhird the probability of occurrence. Calculrrl tf,Sitrarmation in dot and du.tlo 
*u.uO

b. Design a system to report the heading of a collectiih of 400 cars:',The heading is to be

quantized into three levels: heading straight (S); furning left (L), and turning right (R). This
information is to be trarsmitted every second...Bas'ed on the test data'liven below, construct
a model for the source and calculate the spjlti'&.entropy and information rate.

D On the average, during a given reporting interval, 200 cars were heading straight,
lOOwere turning left, and 100 cars were tuming right.

iD Out of )00'6ars that reported,heading straight during a reporting period, 100 of them
(on the average) .relo]leg 

going straight during the next reporting period, 50 of them
reported tuming left during next period, and 50 of them reported turnihg right during
the next period. ., , i ,,

iii) Ori the average outrof 100 cars that report€d as turning during a signaling period, 50 of
: ,' them continued the( iurn during !,,|?ne*t period and the remaining headed straight

: ::;. .:::, during the nexi repb'rting period. :';;r1',
: , iv) The dynamicS,.of the cars did not allow them to change their heading from left to right

':::,,,.. .r Module_2
3 a. Consider a source with Alphabet S : (A, B, C, D) with the corresponding probabilities

P : (0.1, 0.2,,0.3,0.4). Find the code words for symbol using Shannons encoding algorithm.

inequality,;,

' ill'""r '
I of3
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OR
4a. An information source produces a sequence of independenf,sffiols

probabilities:
A B C D E _F,i]T

iG

U3 U3 119 U9 v27. t:tz:l U27

ing Huffman encodingryprb,libdure andConstructbinarycode@s]nffiaureandfinditsefftciencyand

15E,C54

having the following

redundancies. ,,r.ll'*,1".,""'" (08 Marks)
b. Discuss the following coding technique with gxffile:

i) Arithmatic coding t ii) Lempel-zev a-leoflitlim. ..t,,. (08 Marks)

i Mo.#*{ ,,,*ry
5 a. The Joint probability rtatrix of a channdl i#given by 

,."-r'*"'
[o.os o '0.20 o.o5l"*r t
I o 0.1 'o.ro tu L# ^:;. *

P(xv)=l o o o.2oo-fi| ',"1
I $&-l s

[o.os o.os ^0 O:io_] 
_J:&e 

,n ,[r) *, rr[r)Compute: i) H(x) ii)tt6,Y) i , \xi \y/
.'5e ,.,) ir);fl) (osMarks)Compute: i) H(x) iD H(X,Y) iiD Htt / \ y i

",6l 
*" \zr' a' '

The noise ctraraq{dtitics of channel as showa,in-Fig.Q.5(b). Find the channel capacity,

, "ru"' i#if (o'Marks)
1"1,\ 

',i\
**;i::. l

d/$'%$.:
ffitu

iuY" { ln}:x

Oe;mUri ,

c.

6a.

"*.=,..,- tr,j,,.+*

#trr rF#Aflil 
4,

Statethe properties o$miitual inrormatioffi 
",u@= 

" (03 Marks)

-" 
n*** *- QB o. !'

A CRT termiq?td$used to enter qlpjEbuireric data into 3r idmputer. The CRT is connected
through a voic&foad telephone lir:erhsable bandwidt[r of 3kHz and an output SA'J of l0db.
Assume+{at1h.1s1minal has i28,characters and d,if$,itB sent in an independent manner with
equal pi{libilities. ; :i) ' fina the average inforgration per character

*ffi1 Find the maximum,iate at which,,$S,ih"u, be sent from the terminal to the computer
d*{"- without erro$ f' .ir 

(08 Marks)'ffifi"a 
the mutual:lqformation for the chatrnel shown in Fig.Q.6(b). Given that P(xr): 0.6 and

:..

Pfx,) = 0.4 .-, .,i:,r ,.,.,,,,.,,,.1r (08 Marks)P(xz)=o'ou*h*;t' ,i.,*... o.B
4"'-'.s - w CH3-----

rD ,.* fina capacity of}hp nnet 
- 

*,*u,

' 
--.-1u.

f -: 1.J
tl .i;iir. .,'
YrrW8"-'l, ,-i

+$

,](

/*, !!,.,,
!r,.,,&;4u "i:]ir .r

o'b

0.7
FieQ.6(b)

2 of3
4Ss1*,t*

S-.'r:'"+ a

.v
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tsEC54

7 a, For a systematic (6, 3) linear block code the parity matrix P is gffen by

'=[iii]r:**,Ll r 0t :i , :

Find all possible code vector. 916}*"' , i (05 Marks)
b. Construct the standard array for a (6,3) linear*ftl6ck code whoseigenerator matrix is given

below: *q6s ^

l-r o o I I ol ' - *

l- L"stu. :*.c=lo 1 o o l ll dT "or,li
-l-l*

[oollol_l q,,# ..1.n
Decode the received vector I l"up0j}d' 

"-."-.;..., 
" (06 Marks)

c. For a (7, 4) binary cyclic coltp.jfu.generator polynomiatffi(*l T 1 + x + x3. Obtain code
word for the message l0l0 in $ystematic and non systematic form.' (05 Marks)

4H'- ; ' i6l*i;-{_ oR. 4;*;- , .8 a. Design an encoder f"Hithb (7, 4) binary cycuc code generated by g(*) : 1 * x + x3 and verify
its operation usind''fu$- message vector (010[).: s' (06 Marks)

b. Forl7,4) cycliQpode, the received ve$qp'z(x): 1110101 and generator polynomial is
g(x) = I + xl xs.sDraw the syndrome Sto$tation circuit and cort'ect the single enor in the

c. Define Uqflming weight, Hammingflidtance and minimum distance with examnle."-')."''=*' -#S 
;:,- 

(o4Marks)

,-*J *ourru-, n' 'fut:'*
d 

- 

djri&9 a. Write a explanatory noteSgg-otay code' +Ifol ' ' iu1ff':;:-' .-(04 Marks)
b. The convolutl", .ri""Orffithe iollowing y6ffi.r*orcequ"ncidQ = (t 11), g('): (101).

ModuIe-4

_l

"""\ |

b. The convolution encodeilffithe following l1vQ-gffi.tutor sequenceg)'.n: (11l), *-' : ltul)'
i) Draw the convolffin encoder m * 

" *' i:"

ii Find the outputsfoithe message toQt#hdins time domaifu4pproach' f:Y::P
ii) Find the output*for the message l0$ffising time domffi;4pproach' (06 Marl$)

c. Explain Viterbi* grithm. - 
*' * *-* \\ ; (06 Marks)
frq_r""i.+p 

{%%n :i- !*"al 
w /1 r ,-h^. o\ r (3) /iii\e\e t-,Ir A

l0 a. considena (S, l, 2) convolutiogqcffier with s(')Yt1'lb;, g(2) : (101) and g(3) : (111)'

il gqwttre encoderbb$fr.@am s**i,, ' 
:ii) ; Dqaw state table *, *r',;"fus- ur

,ft+tffile

a! sequence {'(t-i iol) o s''' vi) nraw q-gOgffiilis and obtai,&fu.output of the encoder for the same input sequence of'/ 
rriisf. ' d:;;ry i tl2Marks)

b. Briefly.,S1birilgcH codes. 
r:r? j (04 Marks)

is

Jixmr, *

!f****
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