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a. For the rolling of two dice$ qpei" the probability of oSlaining the sum l0 and also the

,,frlt,!.. .F

Note: Answer uny FIVE full questious't choosing ONE fult questionfrom each module,
* ffisi"f.*f&

probability of obtaining a-Ernrgfeater than or equal to*& (04 Marks)

b. The output of an inffifiSn source contains tffiffiols, 128 of which occur with a

probability of 11256 ffiMil'remaining with a proffiity of 1164 each. Find the average
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a. Derive * 
"*pr6iqn 

for averag" iffi"g"iion content ffi"pvl of long independent

messages. { ',, ",ry T ^"* (04Marks)

b. For the source.model shown in E Q2(b), find the $ource entropy and the ayerage

informatiop content per symbolj.ili+.messages containjqg.'ohe, two and thrie symbols.
:^" (1 2 Marl(sl

tht code words for symbol using Shannon's algorithm. Also

find the source efficiency

@B=

b. Consider a system one of the three symbols A, B, aird

(08 Marks)

C with respective

(04 Marks)

(04 Marks)

probabilities 0.7, 0.15 and{.15. Calculate its efficiency and redundancy.

c. Write note on Ika&,!zle. Millan inequality.

.:,,r,.r.., 
OR

a. Find the codpwbrds for the source using Shannon Fano algorithm. Also find source

"*.t:.'1'5 
d redundancy. S: (A, B, C, D, E, F) P: (0.10,0.15,0.25,035,0.08,0,07).

(05 Marks)
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b. Constuct a quatemary Huffinan code for the follffiet of message sylrbols with

respective Probabil

5 a. Forthe JPM given, find all

[o.os o *2k ffii.o5l

lo o.ro*{m ol
P(x,v)=l o oW.io o.rol'

[o.os &i o o.ro.l

c. Explain steps in Shannon's encoding ilgorittrm for generating Binary codes. (05 Marks)

, ,.t

(06 Marks)
Also find efficiency and redundancy' 
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b. Show that H6X, U:= frtfY) + H(Y). o 
'*{' (04 Marks)

c. Forthe cnanr$elmitrix given, find the capaciff'of the channel.

6frS o.r o.1l ^** (06 Marks)ngffifr.z 0.5 0.2 l. "*'$i. 'i--'-'@ 
L;.; 0.2 06l #*J. *,*-*' "s ss.. "w- ::*"

-'-J qd{ d. ",::%i' r..

* @ MF'* ";;"*-M oR {\ Y . ffinP
a. For the channel matrix ffiffia the missin6di#. Also draw the d6desponding channel

diagram. "''r 
Pd."} d\.

&s'* ' dY.* qe ;s
iam. 'J qhd "h 4

l-0.81 d o.2l M-'fl '&
r*-tu r --{e I d**"r

P(YD() = 1.ffW.6 0.21. m ; 
. *ryP (04 Marks)
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b. Noise mat4x'6f a binary symmeft-lp.ctiannel is illustffi$elow which has following source

symbol P'-robabil it ies :- ("il ) t lll+ U41
P(xi)'= ; , p(xz): 

i; PCY/X) : lio it^)
."q E,M -aii"{

q6fuD.t"r-ine H(x)rq*ffifl , H(x, Y) , {EWyx) and I(X, Y). (08 Marks)

ffill Detemrine Cffiffiapacity. - '

"}'silo* 
that H(X, SryTff/r() rH(x). # (04 Marks)
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7 Forthe followifoffi,3) systematic

[t oo l o ll "'*,
| | qqrys$$tj

G=10 I o o I 11",
[oollloJ

D Find all code vec.ffip.

ii) Draw encoderuoirtuii for a$ove code.

iii) Find minimum':Hamming weight.

iv) Find errq d@cting and error correcting capability.

v) Draw s#pikrme calculation circuit.

vi) Findd&Pome of received vector (10l l r;*ia correct error if anv.

ities :

A B C D, .+Sr,. F G H

0.22 0.2 0.18 0.15t :0.C 0.08 0.05 0.02

d

(16 Marks)
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8 a. For a system atic (7,4) LBC, parity matrix is M#
lt l ll " qsv' 

kl' . t ffi%* 
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i) Find all possible code vecto6&. &r' ., **:
ii) Draw 

""1r" 
-p 

"rai"! 
."""q.Y.,.,a#d synclrom_e c alculati on Ltiffirit.

iii) Detect and correct the singi$fbit error in following rggerv-e{ vectors :

Re=[0 111110] ; n&il0111001 ; Rc=+Sel 00001. (12Marks)

b. Defini Hamming weffi%d Hamming distance ffi4. Minimum distance of LBC with

examples. 
- * 

*'" (04 Marks)
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consider (3, l4)hf,rou,ioo code with g(r) iffi0) , g(2) = (101) , g(3) : (l I l).
i) FinffiMaint length' &. d
ii) Sni tl#rate. 5*&
i:.:\ i{$i&*;. ^-^^r^- Lt^^L ,{:^*-J**';'
ii) $qd t[#rate. ffi
iii) ffihilv encoder block diagra&L@Y"; *ftffi
iv)Findgeneratormatrix. ** *uffi"iv) Findgeneratormatrix. * * *. a6p" -fo
"i Find Jodeword for mess4ge,iequence (l Il0lffi$*time domainyffich.
vi) Repeat (v) using trrurltEfuomain approachffiF % " (16 Marks)
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10 a. Write short notes &C$tay codes *6 3gffiet'

---.,---.6r -- ^qtu 1& &
domain ugniw"li. * 
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b. Consider a (2,"ffinvo1ution codeffigenerator potynffiI g1(101)_and gd0ll). Draw

Ind encoded seqffiffor input (10110S using time domain and ffansfer
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