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Digital Gommunication
{"};*' 

' Mark*, 1ooTime:3 hrs. ,re..u*#i= ,.ffi*
uestions ng ONE full questionfrompach module,; ,
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Q.1
^.

Define Hilbert tansform. ffiffi"its applications. Show ffia signal g(t)

and its Hilbert transform{ a&P orthogonal over the, en#ire time interval
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b. Using Gram-Schmi{@'orthogonalization proiEthfcer calculate a set

orthonormal bas&ffinctions to represent the ttrree signals Sr(t), Sz(t) and

S:(t) shown in SeQi(b). Also express each#t"these signals in terms of the

set ofbasis.tugCffi$ns. ffi*i
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Fig.Ql(b)f*t: ,us
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c. Describe the csfution receiver with the noilt diagrams anffiB*naximum -
=+,.,,,."F #5& r* d
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Q.2 a. nonical form. Rffient the in phase and
pass signal t(tl

6 L2

b..,, D&rmire pre-enveffi;ffi complex - e@lope of the signal shown in
o4fl ""'$mie.Q2(b).

' A$ti- ...r

o $r,
Fie.Q2O)

Fc fc+W

6 r3 col

c. ry 
of Tatched filter receiver with necessary diagram. 8 r.2
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Q.3 a. Describe the generation and recep
equation and constellation diagram- 
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b. rue ouary sequence r ruuluuulu rc apphed tG(, Sketch the resulting waveform afttre t*anS

K transmitter :

(ii) Applying this waveform to the iver
r ouBut
show that in the

.+:p*
qb;enCb
::t+iltr!r:n
rercelverof noise, the original binary is reconstructed at the

output. .d,*,.
\n--'l*
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c. Exptain M-ary QAM. MentionEifurffiantage ore. IIG*y pSffin
the constellation of QAM Qm4itrkh and diaw signal rpi.. diugru*.

Obtain 4 L2 c02
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Q,4 a. Derive the expressQp'%Y erro

detection. -qy' :,,r
{,. r
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b.

power reqll
folloryiftg i
(i) *n*n&
(ii)*CIFsr

to maintain an average probability of error p. < l0-4 for the
Nes:
PSK using coherent

JS'. ''fi$
'tt:1.t{

Note: take erfc(2.63)=2: t0: q(3.7): tor ,S,J
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c.
I Xi: neat.block dia€ffiutline the generatibffi#a coterent oete ?
;QrsKsrgnal. , j-" , ri",]

a$n,f
"S[" :h, & \"
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n E l^\< Dttelty ursurl'ri,f cruropy ang 
-mrqlwltbn rate. Derive the expression of

average,inf.gmltion content ofp z&ffiremory ro*"i$=- ---
\' 
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c.
- 

rrr(rr,rarru' sourc.e prqquoes a sequence o1'tndependent symbols having
the following probabilities.

S={srs2s3s4rrr."*lr'p=11 I I 11 I I Is" o7 [ , ' - \1, n,i, i,i,n, n,J
f,"_TF.,Jg gduw *d.t.rn*y code using Huffrnan encoding procedure.
t'lnd tts etticieftlr and redundancy.
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Q.6 a. Define mutual information. Derive the expression S'i@frtrtual information
and joint entropy interms of probabilities. 
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b. For the JPM given below compute individtrafiry
H(X/Y), H(YIX). ., q_=**

to.os o 0.2 o.o5l '*"
Io o.r o.l o l'*

P(x'Y)=l o o o.z o;t-,'"' , o*ffij10.05 0.0 * r*

H(X), H(Y), H(X, y),

#;
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c. with source

, H(X, D, H(YDo, I(X, Y)
v ,i.

redun@&y.
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iii),CHaffibl effrc ienc y and
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Q.7 a. Calculate the generator
code with makix H
a message block size o

r block code witlFr
bits. "d_ 6=

4 t3
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b. @ diagram of rynflrome calculation ffilt for cyclic

codes and exph,tn its operation. # ^ 
, . *

:
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c.
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code, the parity..ffi-ffiP is givenby

(i)
(ii)
(iiD

(iv)
?dI

4..,

{M 'i*'

Calc.-ulffi#l p ossib le va
oraffi$hb corresponding
A single error has oprctA single error has opcuded in each of these received vectors. Detect

and conect those ewofoi:

a)Re=[0 111li.UiipulRs=[l 0l I 100] c)Rc=[l 010000]
Draw syndrome idletrlation circuit.
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The generator polynomial ^for 

a (15, 7) cyclic code is , 
1 ; i

g(x)i I + xa +*u + x7 + x8 'ffi=t**'"

[r) 
'Co-prte 

the code = vector is slatematic fornr -otffimessage
D(x) = x2 + x3 + x4 *'**u

(ii) Assume that the first and last bit of the code yector v(x) fort"'';i;j :-;t-;-;r-i ;t suffer trpnsmission errors. Calculatgthe

rynd.orn. of V(x). '. 
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b. @ and suiqpb$ example, describe errq{--.sontrol -
basedcommunicationsystem. { x. .ror1

.4i \"*'*%, t$i' rtt *,- .:
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c.

Calcitate : i) er&afle ve.to.s 
"da

ii$U-tiffi hamming weights an$&tances

* iii) ffiftihimum weight parity ffieclc"matrix
* "\+\ I)raw the encoder circuit forthe above codes-
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,A rYrr' Il@ile-5
,Q.9 a, codes using vitq$:.:ffflorithm with a

suitable example. *,. 
*' .. d, :,* 'u;,....

.6i' S .,,t*+. t,+r -;;:irr+,

10 L2 cos

b. 10 L3 c05

OR ,{,,,,,.-10

o.l0 'a;\ lutioffides with a sutlqb& rxaryle. 6 L2 cos
ffionvolution pncoftler with g('r = 110, g\') = (101),

g(3) = 1 11. *, # '* .gwa
(l E#.o*Tblock diagram 6'' *.,(ii) Stht6table d"

(iii) Statd transition table
(iv) State diagram
(u) Compute enco..ffibutput traversing through the state diagram for

input message, i@ence of (1 1 101 )
(vi) Diaw thq.;codb trellis and obtain the output of the encoder for the

**.ulgffilquence of (1 1 I 0l ).
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