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7 a. Obtain DF-II
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Module-4

1sEC52

(08 Marks)realization of H(z) =

b. Derive thd.expression
.ri:,.,,1.i :rr.,rt:

for order and cutoff frequency for a lowpass Buttetworth f,iter.
/AQ lrtr- -lz.\

@ffi*

Digital Signal

Note: l. Answer uny FIVE full
2. Use of

1 a. Describe the process

signals.
b. Compute : {1,

questio n' from each module.

'...'
:.r

Time:3 hrs.

a. Derive the of DFT with

ONE full
not permitted,

Module-l ,

domain sampling and reconstruction of discrete time
(05 Marks)

1, 1 ), also sketch magnitr"rde and phase plot' (10 }{arks)

(04 Marks)
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b.

9a.
b.

10 a.

OR

158C52

and difference
(12 Marks)

11
1g' 4'

(04 Marks)

4,"#4\

:t

4,i4r.i&.

&&*ffi'
2 of2



USN 15EC54

Fifth Semester B.E. Degree Examination, Feb./Ma r.2022
lnformation Theory and Goding
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1 a.

2zt

3a.

b.

C.

4a.

Lr

Notc: Arrstver on.y Fll/8./illl questions, cltoosittg Ol\E.full que,stiott.f'rom eot'lt ntodttlc.

sLrrr 10 and also tirc
(0'l l,lrr rlis-)

ri'hiclt occL.ir w'ilh a

h. i:iincl thc ar,,erasc
(04 Ntarlis)

(08 N{ a rl<s)

Fig Q I (c)
O t

OR
Dcrlve all expression fbr averagc rnfonralion conteltt (eLrtrop1,,) o1'long inricpcnrlcnL
nlessages. (0,1 i\larlis)
Iror the soLtrce ntoclel shorvn in Fig. Q2(b), fiucl the soLlrce entrollv ancl thc a\/cl'asc
inibrtrzrtiou cotlterlt pcr syrlbol in rlessargcs coutaining one . t\\/o ancl thlcc s\.ntbols

(12llarl<.s)tlt

Fig Q2(b)
7(). {

b

t1 Dr1) - )-i 1.ry- 6r
o1.

N{odule-2
Consicler a source rvith source alphabets S = (A, B, C. D) u,ith corrcsponcling pnrbabilitv
P: (0.1,0.2,0.3,0.4). Find the code words for syn-rbol usrng Shannon's algorithnr. .,\1so

llnd the sollrce efTicrency and redundancy. (0s llarlis)
Consicicr a systern etnitting one of thc three syrnbols A. R. irnti t' u itir rcspee tivc
probabilities 0.7,0.15 and 0.15. CalcLrlate its elficienc1, and redLinciancy. (04 t,tarlis)
Write note on l(raft Mc. N4i11an incqr-rality. (04 tlarlis)

OR
Fin<i the cocle',vorcls lbr the sollrce using Shannon liano algorithrr. Also l-Lnd soulcc
efhciencyandreclundancy.S:(A,B,C.D,E, Ir) P:(0.10.().1-s.0.2-s.().-l-{,008.0.07)

r ^r. 
(05'\'larks)

d

i

GB.ffi $GffiHME

Consicie r Markolf source
i) State probabilities

shown ur Fig. Q1(
ii) S tate Sonrce entropy.

c

a

o oS

,Lt
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tl .l'

b C'onstnrct a cluatcntary Huflinan cocJe tbr the toll et of ntessage svrnbols rvitli
respectivc prcbabil ities

Also llnd clli c iency rncl reclunclrincy

- t,l'.

15ECs4

(06 Marks)
(05 Marks)

(06 Nla rl<s)

(0.1 \tarks)

(06 Marks)

*

C [:rplrin stcps in Shannon's encodi thr-n for generating Binary codes

5 a. Iror the .lPM given, flnd all

P(x, )') ='

tr. Shoiv lhar I-l(X, Y) = II(Xiy) + H(y),
c. For tltc clranncl matrix gir,,en, find the

0:05 0 0.20

0 0.t0 0i0
0 0 0.2a

0,05 0.05 0

.8 0, t 0.1

P(\'iX) ',- 0.2 0 6 0.2

0 2 0.2 0.6

0,9 * 0,2

I)(\'i'X),=. + 0,6 0.2

capacity o1' the channel

05

0

0.r0

0.1 0

':l

OR6 lr. lior thc channcl rralr.ix gil.en, finrj tlte missing
rlrlgra n t.

I'(x r) '-'
2

['(x1; : P(YiX)
3 4 tl4

-) tl4 3 1
i) [)ctcnrrrnc ll(X) Fi(Y) IJ(X. Y), H(Y/X) and I(X. \')ii) [)ctcrntinc C]hanrcl ca;raci

Also draw thc con'esponding channel

(04 NIarks)

lorving soulco

(0ti \ta rks)

(0l XIarl<s)

0.2 0.3 *

b. Noise rlatrix of a biniu.l, syntmetric channel is illLrstrated belolv lr,hich has fbl
>r'tltlr,, I pr', rlrtrlri I it iu.

.)

I
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c. Sirou, that Ft(X" y) rr(Yix) I H(X).

For thc lbl)uri,ing (6. 3) svsterratic LBC

(i:

i) I;incl all cocic vcctors.
ri) Dt'air, cr.rcttdcr circurt lbr abovc codc.
iii) Irind nrinirnurl Iiarnnting weight.
,v) Fircl er-r'.r cletecring ancr error conecting capabirity.
t ) l)rlw svncJronie calculation circuit.
\ i) lrrrrcl sy*d'cinre o1'received vector (10] I I 1) and correct err.or if any.

l

0

0

I
I

I

i

I

I

I

0

00 r0
l00l
0ltl

A B C Dlr F- C Fi
0.22 0.2 0. r8 o l5 I0.1 0,08 005 0,02

(16 N{arks)



15ECs4

8

10

OR
a. Iror a sy,stematic (7. 4) LBC, parity rratrix is ,{.,

1i1
rt0
101
0ri

tPl -

9

i) Fincl all possible code ve ctors.
ii) Dr:rr,v corresponc'line encoder ancl synclrorne calcr.rlation circLrit"
iii) Detect and cot:'ect the single bit error in lollowing receivecl vectors :

Rn:[0 111110] iRn:[1 011100] l Rc:[1 0i0000]. (r2N,r,rrris)
b. Define Hamrning r,veight . Fiamming distance and Mrninrurn clisrancc of. i-llC rvirh

exanrlr les. (r)4 I lrl r.lisl

\loclule-5

Consider (3, 1, 2) convolLrtior-t cocic wrth g"' - (1 1 0y, g'r' - ( 101), g,'t,,,.- ( l l l ).
i) Finci constrarnt icr-rgth.
ii) Frnci the rate.
iii) Drarv encocier blocl< ciiagram.
rr ) Frrrd gcrru-rator rrxrtril.
\') Irincl codeu,ord fbr tressage seqLrencc (11101)using tirre cionrain approach.
\i) Repeat (v) r-rsing transfer domain approach. (16 u.rris)

OR
Wrrte short notes on (iola1,,codes and BCI{ codes. (0lt\rur.lis)
Consicler a (.2, 1, 2) corrvolution code lvith gcner:rtol polynonrial g,(1()l) rncl g1(01 l). I)rlrr
encoclerdiagrarr,.Findercodedscquencelbrinput(I01I0I)Lisrn-eiinrcilonrainancirlanslcr
dourain approach. (oti ir'rar-lis)

a

b


