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Discuss the reasons for usins ld&ithmic measure for me&ffii& information. (03 Marks)

o.R

2a. A source emits an consisting of five

'. Find the binarysymbols A, B, C, D,

b. Derive an exprossion for t"fi%ffiopy of symbols in lopgYndenendent sequence. find the

entropy of a source in l}ets@ffi1bol of a source thq*ffiuts one out_of four syrnbols A, B, C

and D in a staticaffy ip4ffiAent sequence with pffiitit t t, +, * anO *. (07 Marks)

c. For the first order Vtft#of model as shown beld# Fig.Ql(c), find the state probabilities,
entropy of each sStqflentropy of the source andShow that Gr > H(s). (10 Marks)
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code using Shawh,s binary algorithm.M find coding ffi.y.b. For the chaffifukratrix shown Sffiffi for which P(x$ =" , , P(xz) = P(xr)

r, = 10,000/ryc.$ind H(x), H(y), tffi;, H(x,y), (*$trufld channel capacity.

-q[o.g 
0.2 o-l rffi .."*WW; I .m. -*/r1y6fffo.r 0.8 o.r}dh*

*ry [o 02 Q.ePi -*-,-
!'1.,t&-S&.ffi/

ffiFor the followin6-#qtt, &-" 
5 = {sr, s2, s3, sa;"ffis6, s7} with proQabilities

,=V,%rYffiY;Yrr,%r,%2ffi
i) rind ffitrtirpact Huffman "iiide when X = {0, 1} and X 1 {0, l, 2}
ii) Find thffioding effrcigrcffor the above codes.

b. Two noisy channels are @Oed whose channel matrices are given by
d"-s*v ftl 2/ nlfrt t/ LUTI l/s 73 "l

P(y/x)=lf fi$1l,Y1,re=l% o %l
L/2 

n{:4," 
/4) 

[ O y, %)
With P(xr) = KA!) = 0.5, show that I(x,y) > I(x, z).
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Time: 3 hrs. *W' *=. Max. Marks:100
Note: Answer any FlVffifilNquestions, selecting;;@

atleast TWO A(eifuns from each part." ': '
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Cs = dgftd-zrfl&, Co = dt * d2 +

state of regl*tqffi# #;* (08 Marks)

b. Find generator
c. Find the codeyydid Oolresponds to the message sequence I I101 using :

rfrfrfrf*

2 of2

For the channel matrix shown below, find channel capacffid derive the expression for

same. *- #x*t-
l-0.+ 0.3 0.2 o.ll d r" "

l- , ,:'M,* (o6Marks)P(b/a) = | 0.4 0.1 0.3 0.21. 
*", il 

'il'
Lo.t 0.2 0.4 o3-l ** &

State and prove Shannon's Hartley law. Derivffixpression for the 
$Pner 

limit ofchannel

#

-4 pmrtr
, *4-" *' - &"'6&* "& & '1 

(04 Marks)5 a. Prove that G 4fJ6. ,**=0- w
bits of a (8, 4) linear blo& code is given by,

4fl'

d:&* e:capacity.

independent.
r) What is information rate of

a Gaussian channel withi, Can the output of this without
a band width of 50 ratio of 23dB?

iir) What will be the required for transmit&qrg t
_q tffi

,d*i \*:) &\:. {

-&

ita{ndthe o/p of the signal without elrors,

if SA{ ratio is I (08 Marks)

b. The parit

!)L4lV 4us yrv Yv --; H d(^ -capacity. e;ffii . *ffi* (06 Marks)

Ai unu"tog signal has 4KHz bandwidttgffiignal is sampled 1t..{ffir-:s the Nvquist rate

and eacf,sairple is quantized to ffi6%qlLatty likely levels. All-'$a#nples are statistically

gr = 61"Qfr2'+ d+, Cr = dt f d2 + d3o

C, =ffiltf i * do, Cr = dz + d3;t-ftffib p&
;i,.rTtifld;d3;d d+ are aatau&.ffY *.ffi*

b^

c-

v[Ief9 (ll u2 q3 4rru u4 axrE fkl.Lolrruo: J n++fu"

D Find generator and parlty pddt matrix of thiry4ffi
:\ Di-l ^ll +l^o anz{a .ranfr{Lo
D Find generator and parlty pddt matrix of thi46ffi **k
ii) Find all the code ,ecmfu ,&,Y.v . 6,e\iir) Draw the.encoding ffithyn&ome calcullt{piifircuit- - . -';" . . (9t Marks)

c. Design a linear block-''ffihe with a minimqp@istance of thrye and message block size of
eighibits. *o d $ffi'* o,,o* 

(o8Marks)

U-a - ,*& ffi='
6 a. Given the gerrffir polynomiar orffi4$Syclic code g(xHl-i 12 1 13,

i) Find t[ep6db vector of messag&*'0i01, 011 l, 10{10 ffid 1100 in systematic formffiot,0lll, 1040

circuit. ".'W*
nerated.by efumg t

iii Draw th6 svndrome calcuffiien Circuit. *'Wiu (12 Marks)

b. i"^ddtr€,(ts, 1l) cyclic ffi [.nrrated by gfo}'fl I + x3 + xa. Derive a feedback shift

reei#r'&icoaei cirluil. Igu-..s1ffite ihe encoding Ero&dure with the message 11101000111 bv

o---€o -__- - " ., $jb "dw#i:
1\ 
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ffiit. a short note &s * 'd P'
sd*4*^,r--, -^ l^- d"ffi ,/ s

,;+.. r$[Il[0 a SIIUIt uUtE t,Iry:.]d

ffiGolaycodes qff ' * s
b. Shortened cysliffide w-ih:*b. shoneneo cy#llqwooe .we*
c. Rs codes *p F #&.d'- &- wd. Burst erroL-d; iecting codes. 

***'" 
(20 Marks)

-f

to
Consider the (3, 1,2[@ohtion code with impulse response g(1) = 110, g(2): 101,

g(3)= lll. {*fl}*
a. Draw the endoder blopkfliagram

ii) Traqforsn domain approach.

ff
D Time

(20 Marks)


