Important Note : 1. On completing your answers, compulsorily draw diagonalg"(éév'\s;lines on the remaining blank pages.

2 Anv revealing of identification appeal to evaluator and /or equations written eg. 42-+8 = 50 will he freated »s malpractice
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Fifth Semester B.E. Degree Examﬁt,atlon, June/July 2018
ry. and Coding
Time: 3 hrs. = Max. Marks:100
Note: Answer FTI VF full questions, selecting
atleast I'W(l’i ‘questions from each part.
@ PART - A
{\«" ‘\\
1 a. Define: r\;\\ o7

i) Self mformata&n\ 3) '
ii) Rate of source. >\
iii) Entropy /sf/ﬁwurce (06 Marks)
b. Output sz@_ﬁ) ~mformatlon source consists of 128 symbols 16 of which occur with a
proba 411 \)f 1/32 and the remaining occur with a probability of 1/224. The source emits
1000~ symbols/sec Assuming that the symbols are chosen independently. Find the averag(;/f\
’ (xpformatlon rate of the source. (04 Marl{%¥3

‘ w\'The state diagram of Markov source is given in Fig.Ql(c) : P, = %; fori=1,2,3

i) Find the entropy of each state H;(i= 1, 2, 3) /\\ Y
ii) Find entropy of the source H e
iii) Find G and G; and show that G; > G, > H.
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2 a. Write Shannon’s encoding algorithm. S \ (04 Marks)
b. Apply Shannon’s encoding algorithm gd\the fo]lowmg messages :
Si S S

0.5 03 0.2
i) Find code efficiency and lgedi)ndancy
i) Ifthe same technique i i %p\phed to the 2™ order extension of this source, how much will
the code efficiency bé\ﬁ{]proved? (08 Marks)
c. An analog has 4KH7 bandwidth. The signal is sampled at 2.5 times the Nyquist rate and
each sample is qua&ﬁ@éa into 256 equally likely levels. Assume that the successive samples
are stastically mde e\}}dent
i) Find the,m ; wation rate of this source
i) Can qutput)of this source be transmitted without errors over a Guassian channel for
bandw”ldt;‘h 50Hz and S/N ratio of 26dB
111) IR e “Gutput of this source is to be transmitted without errors over an analog channel
/L ha's/mg S/N ratio of 16dB, compute the bandwidth requirement of the channels.
B \\ \\3’ (08 Marks)
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3 a. Write Huffman encoding procedure for obtamﬁvg pdmpact code with least redundancy.
(04 Mars)
b. Given 8 symbols source with probabilities:. »»
P = {0.25, 0.20, 0.15, 0.15, 0.10, 00?)(\)\{35,005}
Construct two binary Huffman coding as described below :
i) Place the composite symbol as Mow as possible
ii) Place the composite symbql as high as possible
In each case determine the cpdev‘word and efficiency. (08 Marxs)
¢. The noise characterlstlcs df a channel is as shown in Fig.Q3(c). Find the channel capac:ty
(Using Muroga’s metﬂnd) (08 Mar )
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\»’Q.f > g.Q3(c) {F\ R
7 \;}/ 4 a. List the properties of mutual information and prove the following : zf\:\c\/
N D IH=ry:;x) &Y
Sy i) IX;Y)>0. N (08 Mar»)
b. Two noisy channels are cascaded whose channel matrix are glvén\by\
0
/ 1 1 2 / /
W)=\ 8 Tl elg)= % o
VAR R
o % %
With P(x;) = P(x2) = % Find: i)I(x;y) (12 Marxs)
5§ a. What are the methods of controlling er‘rgts? Explam (04 Marss)
. Mention types of errors and explz;mx (04 Mar«.)
c. The parity check bits of a (7, 4) Iiamﬁlmg code are generated by :
Cs =d, ©d; ©d4 N

Ce =dy Bd; ©d;

Cr;=d; ®d3 ®d, .
Where d, da, ds ¢ \d4 are message bits.

i) Find geqer%ﬁpr matrix [G] and parity check matrix[H]
i) Prove/that GH =0
iii) The (ﬁ’ kJ linear block code so obtained has a dual code. This dual code is a (n, n- -)
- o&;{t’5 having-a generator matrix H and parity check matrix G. Determine the eight c( ve
& vbct’ors of the dual code for (7, 4) Hamming code described above
Q) Find the minimum distance of the dual code determined in part(iii). (12 Mars)
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6 a. Explain the operation of an encoder using (n,,\@’é@}g‘%}liﬁ register. (04 Marks)
b. Design the encoder for the (7, 4) ¢ licy code generated by generator polynomial
GP) = P>+ P+ I and verify this operagiéﬁg\f > message vector M = 1100. (04 Marks)
c. For a systematic (7, 4) linear block ¢ \ikz)h\é”'parity matrix P is given by
1 11 /
P 1 10
1 01 ¢
0 1 1 RN

Y
i) Find all Possiblé\\\fa\\iﬁjcode vectors
iiy Draw the cori:é\sﬁﬁﬁding encoding circuit
iif) A single rrof-has occurred in each of this received vectors. Detect and correct those
errors. a0l
Y, = @i110
¥5:2)011100
. Yg=1010000 RS\
.i¥)-;Draw the syndrome calculation circuit. (12 Magééﬁ

'\ P 14 / -
R K

G ;;:éf‘\‘Write an explanatory note on following : Uy
& R.S codes
“b. Golay codes
c
d

Shortened cyclic codes
Burst error correcting codes.

PN (20 Marks)
[N

)
8 Consider the (3, 1, 2) convolution code with impulse respon,s\@\i;gs}g&“& 110, g? = 101,

e

g® =111 AN
a. Draw the encoder block diagram WS
b. Find generator matrix R
¢. Find the codeword corresponds to the message sequencé FiT01 using :
i) Time domain approach CN
ii) Transform domain approach. N

(20 Marks)
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