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2EClOI INFORMATION THEORY AND CODING

Time: 3 Hours
Instruction:

L All questions are compulsorY
2. Write answer ofeach section in separate answer books'

3. Figures to the right indicate marks ofquestions'
4. Standard terms and notations are used'

SECTION I

e-l (A) Write the Shannon's theorem and discuss the tradeoff between bandwidth efficiency and

power efficiencY.

' ^ 'Ab ina ryd i sc re tememorysou rcep roducessymbo l sw i t hp robab i l i t i e s0 ' | . . 0 ' ] . 0 . 15 .0 ' 09 .(B) 
b'il 0-i6-;;sign a Hunman code for the above source. Find the coding etlicie'c, ot your

code.
OR

Q-1 (A) A binary memory less source produces the binary symbols 0 and, I with, probabilities p and

( I -p) respectively. 
';;;i;; 

ihe entropy for the iource and sketch the variation C)1' rhe

entropy with the value of P.
Determine the channel capacity fbr a binary symmetric. channel having lbllowing channel

matrix and equal input symboi probability. conditional probabilities are: P(YriXr) = 0.5.
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Q-2 (A)
P(YzlXr) = 0.s, P(YriX2):0.s, P(YrlX2) = 0 5'

ConsiOer a tZ,+; Aam*ingcod" whose generator matrix is 6.^ [t I f I O O O
l. pindthe code veciors for fol lowing data vectors: l0l0'  l r  o t  O t o o

l ln ,  l l o0 ,  l o00  t= lo  11o  o  1o
2 .  F ' ind  the  par i t y  check  mat r i x  H .  l i f  OO0Ot
3. Detect val id cocleword for received vector I  l l l l l0 by I

sYndrome decod ing method'

(B )wr i l eno tesonde tec t |onandcor rec t i ono | l i nea rb lockcodesus ing ' / { / , ? l / . , , ( / { / , " - . / i ' dcc0d ing , |051

OR

Q-2(A)Drawandexp la inb lockd iag ramofd ig i t a l commun ica t i onandg ive thed i f - f e rencebe tween
the source coding and channel coding

(B) Using suitable example explain NonsingLrlar' Uniquely Decodable and pretix fiee codes'

Itls I

l 06 l

l06 l
Q-3 (A) Consider the following (k + 1,k) systematic linear block code with the parity check digit

ck+1 given bY
cx+ t - ' d t+d2+"  +dk

l. Construct the appropriate generator matrix for this code'

2' Construct the code generated by this matrix for k = 3'

J. Determine the error"detection and correction capabilities gf.rhis cgde 
, . ,

(B) Consider u tz, +l 
"V"fi" 

."at-*hot" generator polynomial \s g(x) = xt + x' + l Find oLtt

systematic and non-systematic codewords for data vector: | 0 I I ' I 00 I ' U0 I 0
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SECTION II

Q-4

Q-4

Q-s

Exnlain Trellis coded modulation and draw
the trellis diagram for rale 2/3 convolution
encoder as shown in figure l.

Q-s

Q-6

Figure I
OR

For the convolution encoder shown in figure
2 draw the state, trellis and tree diagrams and

determine the output sequence for data digits
l l 0 l l

OR

(A) Derive the equat ion of  hamming bound Check whether (15'  l l )  and (15'  5) l inear

codes are Perfect codes or not.
(B) Write short note on Viterbee decoding-

(A) Write a short note on turbo coding.

(B) Prove that for any (n,k) cyclic code generator polynomial g(x) must be one

prime(ineducibte) factor ofxu + 1

END OF PAPER

consider the primitive polynomial p(z) - z3 * z I 1 .ov.er .GF 
(2)' Construct the eiitension ll I I

field CF(B) und tuk. o = z be the irimitive element Find elements of 6F(B) as power ot a

und tt 
" "orr.rponding 

minimal polynomial and give the generator pol;-nomiai for single enor

correcting and double error correcting BCH code'
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