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ifth Semester B.E. Degree Examméﬁ&fm, Jan./Feb 2023
Information Theory@-nd Codmg :

Max Marks 80
ote/ Answer any FIVE full questions, clmosmg ONE full questwngmm each module -

£ Module-1
g 1 a Derive an expression for averag : _information content O%ymbols n long mdependent
.8 ~ sequence. &) ; (03 Marks) -
g b. For the Markov source shown below find 1) The statzonary dlstnbutlon 11) State entropies’
o = ‘ 1ii) Source entropy 1v) Gl ‘G, and show that G; > Gz = H(s). . Sl §- (10 Marks)“‘j:
e
=&
S 7
sy !l
= oo -
CE4
g L
éu :q::% C. '(03 Marks) - :
%é e Mentlon different properties of entropy and prove ext;;:mal property. S =07 Maﬂ'&s)l
i & ~ b. A source emits one of the four symbols S; S, Sg, and S, with probapﬂ”% of ,' 2t cand . C
= S T > &) 16716 . Boits
Iy - e A= 2H(S) | & e Marks),: =

¢ Ina facsimile transmlssmn of a picture, the}:e are about 2. 2-5 *&ff O6 pzxels/ﬁame Fora good;__--:r:'
reproduction at. the receiver 12 brightness levels are necessaty. Assume all thése levels are s
equally likely to occur. Find the rate.of information if one picture is to be transmitted e:very‘,.j'fiE -
3 min. Also compute the source_ efﬁeiency : : (05 Mgrks_)' e

3 a Apply Shannon s binary cncodmg algorithm to the foHowmg set of symbols gwen in table T
' below. Also obtain code efficiency. . ! 1 (08 Marks)fﬁ-'
| Symbols w | C-|D|E - .
P 1/8:1.1/16 | 3/16 | 1/4 | 3/8 A
b ..-Consuier a bource S {51, Sz} w1th probabihtles 3/4 and 1/4 respectlveiy Obtam Shannon- S

2. Any revealing of identification, appeal to evaluator a

015, 0.10, 0.08, 0.05 and 0 02 Construct Huffman’s code and detelmme its efﬁc1ency
“had (10 Marks)

b. ‘With an 1llustrat1ve ei'ample explain arithmetic coding techmque ; e iR e (06 Marks)

Important Note : 1. On completing your answers, 'compulsorily drav&; dia
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Module-3

5 a. A binary channel has the following characteristics P( A() l? ?I If input symbols

are transmitted with probabilities / and / respectlvely Find entropies, H(X), H(X, Y)

and H(Y/X). (03 Marks)
b. Prove that the mutual information is always anon-negative entity I(X;Y)>0. (06 Marks)
C. The noise characteristics of a channel are as shown in Fig. Q5 (c).-Find the capacity of the
channel using Muroga’s method.

‘%&%‘7’ >
% === Y,

, _ﬂa"‘“\i\\/ \ Y

/ ‘‘‘‘‘ — .

ot d3
Flg. Q5 (¢) (07 Marks)
6 a. State the propertles of Joint Probabihty Matrix. (04 Marks)
b. Find the mutual information form the channel shown in Fig. Q6 (b). Let P(x;) = 0.6 and
P(x;) = 0.4. A __ A (06 Marks)

~MRIT LIBRARY
%RGALORE 560 037

Ya

& , Fig. Q6 (b)
¢. Derive the-expression for the.channel capacity of'a Binary Symmetric Channel. (06 Marks)
704 _,f];istmguish between block codes” and “convolution codes”. (02 Marks)

—_— O

¥ € . 1 1
b For a systematic',(éj,_:ﬁ)" linear block code, the parity matrix is P =0 1|. Find all possible
: : 1 0

code vectors.. b=t (08 Marks)
C. The parity check bits of a (8, 4) block code are generated by cs = di + do + ds,

c¢=d; +dy+ds, c7=dy A ‘dy+ dg and cg = dy + d3 + ds where d, dy, d3 and d4 are message

bits. Find the generatormatrzx and parity check matrix for this code. (06 Marks)

~ OR
8 a. A (7, 4) cyclic-code has the generator polynomial g(x) =1 + x + x°. Find the code vectors
both in systematic and nonsystematic form for the message bits ( 1001) and (1101).(12 Marks)
~b. Consider a (15, 11) cyclic code generated by g(x) = 1 + x + x*. Device a feed back shift

register-€ncoder circuit. (04 Marks)
aidy 4 20f3
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Module-5 ' ;j%%“ UL e By
Consider the (3, 1, 2) convolutional code with g; =110 “*iggj— 101, g3=111. (12 Marks) s
1)  Draw the encoder block diagram : ' e

11) Fmd the generator matrix

domain and transform Domain approachm
Write short note on BCH code.

For a (2,1, 3) convolutional encoder w1th g1 =1011 ,
Draw the state diagram : :
Draw the code tree.

Using Viterbi decoding a}gonthm decode the obtamed code word if first bit is erroneous,
" (16 Marks)
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