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SE\MI{TH SEMESTER B.TECII. (ENGINEERING) DEGREE
DGIVIINATION, NO\mMBER 2Ot7

Electronics and Communication Engineering
EC 14 7OI_INFORMATION THEORY AND CODING

Time: Three Hours Maximum: 100 Marks

Part A

Answer any eight questi.ons.

I. (a) Discuss the properties of entropy.
(b) Encode the following source using Shannon-Fano encoding. Find the efficiency of the code :

P(X) = {0.2,0.1, O.5,0.21.

(c) Define binary symmetric channel. Derive any two entropies of the system with BSC.
(d) Explain a Galois field with an example
(e) Define the following terms :

IlTil"*Uistance, Hammingweight, SystematicLBC, Non-systematic LBC. Give an example
IOr eacn.

Show that for a (n, k) LBC, minimum Hamming distance is equal to minimum Hamming
weight.

Write notes on Reed Solomon codes.

Assume a(n,h) cyclic code- Write down the generator and parity check matrices for the assumed
code.

(i) Design a convolutional coder of eonstraint length 6 and rate efficie ncy %. Define also the
terms constraint length and rate efficiency.

C) Assume a convolutional coder. Draw the state diagram and trellis diagram of the coder.

(gxb=40marks)
' Part B

State and prove channel coding theorem.

Or
For the communication systemdefined bythe followingjointprobabilitymatrix, find all possible
entropies:
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10.02 0.3 0.07 
|

10.08 0.0e o.251
X and Y are the transmitter and receiver respectively.
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(e)
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II. (a)

(b)
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::'ar-.(c) (i) Disuss tlrq prop€rties oflinearbloek ode.

; (iD ExplaitrdheconFhnrction and'propertiesoflineuHockoode.

,nr;. a';:.,t',:- .^-''.' -'

(d) h[ain t]re encoding and deding ofreesages using a (n,l]linear block code. Make suitable' assumptions

(e) DesiF a (?, 4) cyclic enooder and s5mdromegenerator. hplain th€ir wortingrith the rcsage
word 1101end generator polynoufial L + xz + f .

Ar
(o E:rplain tlre eoding and de@dtugte*nlcucs Gi*BCH codes.

. (g) (i) Erptain the distance prnperties ofconvolutional codes,

(ii) Wrtre notes on interleaved convolutional codes.

Or
(h) ,&plsia qnF-itnuri*tikeliffi decoding of convolutioarls cdrtea worrts.
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