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Fifth Semester B.E. Degree Examinqo.rfl, Iune/July 2023
I nformation Theory,.and Goding
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Time: 3 hrs. ;, *. Max. Marks: 100

Note: Answer any FIVE full questions, chffiX$p,ff ONE full question{roryyfuach module.
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b. The state diagram of the*iv{mk$v source is shown bffi, Q1(b)

,,,..,',-,$ Ybr

A zero memory has a sdffeCI alphabet S : {Siru, Sr} with P =

second order source and'-ompute its entgopy..^ -,,,,,.
]t --- ,:::

"'1, "r q
.,,i.t1tfroi,, , .!d\ )

On
Prove that thetrftiopy is maximuqlwhBn the symbols arg equiprobable.
Design a. syptem to report hea.flinffdf collection gf;H$O cars. The heiDesign a syp.tem to report heffiinffdf collection
straight*foping left and turning.,iYtght. The inforrq

P = {0.25, 0.25, 0.125, 0.125,
i) H(9 ii) H(s),"u* iii) ffiurftation r (06 Marks)

Rate R ifr, = 5 symbols/seC

Fig Ql(b)

,r) r lus Luv rvrveseEv ![!rvyJ@vlit, vZ 
-^- 

{:._ j,

(06 Marks)

c.

3a.

i) ,uffi'an average aurrlffiri'fpcirorting interval 200 cars were heading straight, 100 were
ing left and regffiSwere turningorigHt.

,, ii;,'Ou, of 200 cars'{libt,ibported heading'straight, 100 were going straight during next
.i;,;;iirrr reporting interval flturning left a{dudm-aining were turning right in the next reporting
;1:,r: "" interval. ... . w'

llllvr y(.r. 
;.r\1i,,.!i:ii,r,l JFiii) Out of 100+baiS reported turnir,g during signaling period, 50 continued turning and the

remaining headed straight during the next reporting interval.
iv) The d'F.dprdics of the car didttb't allow them to turn left to right and vice versa

Find entrqiiybf the state and source. Also, furd Rate of informations. (10 Marks)
Prove that entropy of the,;#,c,*gnd order Binary source is S'= 2H(s) bits/sy m (04 Marks)

*r'1#r Module-2

cars. The heading levels heading
straightffigping left and turning:,@ht Th9 i is transmitted every second.

Construct a Shannon Fano code for the following symbols :

S = {S,, 52, S3gr$a;'Ss, So}

P : {0.2, 0.4,$r,$0t 0.15, 0.06, 0.04} (10 Marks)

With code alpha6et X : {0, 1} and X : {0, 1,2}. Find the efficiency of the code.

dtilg,;rl::::

':,,,,,,."j,\

Ji

(04 Marks)
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b.

::t:1,. ,."

A discrete memory less source has an alphabet of six symt$ ,,' ith probability statistics aS

siven below : - I
ve

Srrmbols A B C D E F

P 0.3 0.25 0.20 0.r2 0.08 0.05

i) Construct the Huffrnan code by moving

18EC54

iymbols as high as possible. Compute

efficiency and varianco ,u. u_.

cnstruct ttr. Huffioun trainary code by +ihs symbols combined,pp high as pols1b-leii) Construct the Huffrnan trainary code by +,ifrS symbols combmed,as nlgn as possrDre'

;+ (10 Marks)

q''l '
OR

4 a. Test whether the f9llowing code !q i* .oOt 
'

E--f .-_l =4,

**, 'd, .! _

'' .'0. Module-3
a. Compute Entru$, tunction H(x),ffi1''H(xy), H(,/y), fi1yix), Data transmission rate

^ - --'ll0:15 0 0 0.15
"l"l n h1 n1{ o

, * ^k *lu.-rJ u u u.lJ 
I,*l "%./ " :l o 0.2 0.15 o I

;kl$* " ",'--!' I 0 0 0'l 0'05|

a. Test whether t@following code p h@fix code t 
,

tr-l--f .-_l .; 'd I ulBl0 1 L* \,' : .I

lcl0 0 I I i s d

lolo o o tl .."-u 
6' '\1r ## ,# (o4Marks)

b. Encode the symbolr ffiflstrunnon encoding al$dhfim and compute the coding efficiency

and variance for tlrq6following symbol set : ,, s
X = {*,, xz, xl,$S ;=rq}k::

o :1 5 t"".ff' 1 11 \ (ro Marks)' 
It6X 4;* 16' 8' 8J

c. A DMS fias an alphabet * *+ *j :

S = $ffis2, sr, s+, ss, so) , 'l' '"'-'{iff "'

[r I 1 1 I 1l -r .;D: )- 
-lt = tr' E' t2' g'1'4J 

".r, 
i" *

Construct Huffrnan .offi the code ,ron"ffi:#{0, 1, 2}. Comp'ffiiircoding .*.titil;.ur,
q

Y frhootrre-3 :

fl d'' !r# .IY" I0.1 0.1 0 0
-tS .: L

- \ffise sc. Derive an efrression for the cliannel capacity of a Binary Erasure channel. (08 Marks)

q. * fufr '*.J'., L u'r u'r v w I
b. 

ntCo-prrte 
the ctrannei&rapacity for the channel given below :*r 
[06 ffi#ffi2]

p(y/x) = 
| 
ga;"ryo 0.2 

l. 
Givenffif''toOo sym/sec. (05 Marks)

fffi t z 0'6-l -' 
*u

a. Prove that Mutua"finf,6rmation is always positive-

b. Compute the ch*thl capacity for the channel with r, = 1000sym/sec and

l-o.eq--o.al
P(y/x) = 

Lo.* o:l
r@]:i:,:49

(06 Marks)

(06 Marks)
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A Binary channel has the following characteristics : ,:ffi'
lz r-l %d

l- -l [r 1lP(y/x)=l? 3lP(.):La ;l **.*t--lL3 3J 
^ \,*Compute: ,"qu

i) Mutual information
ii) Channel capacity if r, = 100 syn/sgq&

auu Y

188C54

(08 Marks)
.*#+,

*#h*
,fu

7 a. For a (6, 3) Lineal Block coMt*rt check bits are relate-tl*to the message bits as per the
@. 1, ""'- ,l

equations given below : "*%"Y** \
C+ = dr + dz ;Cs = dr + d2 +${ry Co = dz * dr
i) Obtain the Genera{dhWlatrix G. -sryffii, Find all possible.B.Gff words. n*,,

. ,.7

b. For a (6, 3) cytlic code furd the following :

i) S(x) d'$iffF in systematic form ._ iii) find all qossible code words. (06 Marks)

c. Foia(T}d,,Hammingcodewithgth-: I +x+ x2 +{,.*.$fitgrasuitableencoderto generate

systeia4..lic cyclic codes. -=rJ' *,:"' (04 Marks)'="'": 
"=,i.*+.q .::.

.,=* oR '*.\" :-;;l=
+8 a. Prove that C. H' = 0 there"by show that S 

=F..1[' 
' " ', (06 Marks)

b. A (7,4) cyclic code hHbth-e generator po'i:jftp#rial g(x) = 1 q1- d+ xa. Design a syndrome
computation circuit and veriSr the circuii fopthe message polynomial d(x) : 1 + x3.

,"'ff::u*t &,. " "* {=;:'i1 '' (07 Marks)
c. For a (7 ,4) L,f,sq}'Block code ttre,s*ti&pme is given by

St=rt ah+Ir*rs .

Sz=fr._+ar*rl*ro '-,. , *'-

iii) Find H and fl1,
iv) Computer,*$ffirtrome if there is an _etr.gfl in the 3'd bit of a transmitted codeword

[110 001]uadd Show how it can be c-offiGd. (10 Marks)

Sz = rr I'oe + 14 t 16 ,fl'F+ ,#
i) "F.ifidc and H matrffi:q fl * ,ir,, 'r=uru \J curu rr urourrtrk .i&'sr

ii),,, Diaw the Encodep me corqgffiSion circuit. (07 Marks)

i. "'1 !.1 li:-:::i.

.-$9 a. Consider(3,,L3'S6nvolutional with g(l) = (110), e(2) = (l0l), g(3) : (111)
i) Write=tlfc Encoder circuit. 6l:;=
ii) Writd# state transition tpbld.
iii) Write the state diagram. "
iv) Write the code tree,{if (10 Marks)

For a(2,1, 3) convohit@t encoder with gr = (1101), g2 : (101l)

D Find the constrainf length.
ii) Find the rate efficiency.
iir) Find t\e,"pofl6word,for the message sequence (11101) using matrix and frequency

domain'ft.proach. (10 Marks)

b.

$Mt$irr.:: '

..ilii}#r:a::::::,
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l0 a.

b.
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(06 Marks)

(06 Marks)

d% tr Fig Q10(b) B- $i#c. Defrne the following diffip ffioperties of convotuffiibetine the tbllowmg dN&nff Pri) Minimum free ffiffieii) Column distan&IBnction

convolution cbdes_&EW
\+

W"
iir) Minimumffiffict s*WF- &\-

#'%" ss ,aM-E&."& " \-'."'%/ d ,mV
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oR ,*ffi'
-ExplainViterbi Decoding algorithmwith an exampls.{ #%ry (08 Marks)

foi the State show below with So : 00, Sr = 10, Sfuf, S, = I l, draw the trellis diagram.

For the input sequence m = {l 0 l} trace the ou@ffw
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