50, will be treated as malpractice.

g blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1.. On completing your answers, compulsorily draw diagonal cross lines on the remainin

USN 06ECo65

Sixth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Information Theory and Coding

/Time: 3 hrs. Max. Ma%kxj}

Note: Answer FIVE full questions, selecting s
at least TWO questions from each part. Q na

T PART — A
1 a A B’flu;y source is emitting an independent sequence of ‘0’s and is @ﬁrobabilities of p
and ( I*‘{Eﬁ) respectively. Plot the entropy of the source versus p. (06 Marks)
b. Designa m to report the heading of a collection of 800 cars. Tt heading levels are:

Heading stfajght, (S), tuming left (L) and tuming right (R{{This information is to be

transmitted ev'érS{ cond. Construct a model based on the tés.fata given below:

1. One the average.during a given reporting interval, 4@@313 were heading straight, 200
were tuming left agdemaining were tuming right;<;

2. Out of 400 cars that faﬁa;ted heading straight, 20 them reported going straight during
the next reporting peﬁod:ﬂQO of them tuminﬁ‘!g;,ﬂ and remaining tumning right during the

nest period. Ay 3 Q}

3. Out of 200 cars that reponedf"a_fy ing dlfﬁng a signalling period, 100 of them continued
their turn and remaining headed §ftasghtduring the next reporting period.

4. The dynamics of car did not allgw fo change their heading from left to right or right

to left during subsequent reportittg.petiods.
i) Find the entropy of each staté )
i) Find the entropy of the . e ©
iii) Find the rate of transg%bion. Q‘S (10 Marks)
¢. Consider a discrete mentoryless source with source alphabet s = {so, s1, 82} with source
statistics {0.7, 0.15,0; @

i) Calculate opy of the source. Q
ii) Calculatc\\ ntropy of the second order extension of t rce. (04 Marks)
Y

- 1
2 a The stagd%%?am of markoff source is shown in Fig.Q2(a): iQ}:
i} 12F4ip?k e entropy H of the source. @3

i) Bifid Gy, G, and verify that G, > G, > H. (7 '
3; - z f/'3 “5\
v
-
Jaolifipo:’
{
z e
Fig.Q2(a) (10 Marks) B
b. Explain the properties of codes with example. (05 Marks) "~
C. Construct binary code for the following source using Shannon’s binary encoding procedure:
S = {s1, $2, 53, S4, S5} P=1{04,0.25,0.15,0.12, 0.08} (05 Marks)

3 a. Consider a source with 8 alphabets A to 4 with respective probabilities of 0.22, 0.20, 0.18,
0.15,0.10, 0.08, 0.05, 0.02.

i) Construct a binary compact (Huffman) code and determine the code efficiency.
if) Construct a quarternary compact code and determine the code efficiency. (10 Marks)
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Define mutual information and list its properties. (04 Marks)
For the given channel matrix calculate H(x, y), H(y/x) and I(x, y) where p(x,), p(x2), p(x3),
p(x)is 0.3, 0.2, 0.3 and 0.2 respectively.

0 A K

0 0 R
P(y/x)= 0 }06 ;}é ¥ (06;\@55)
3 3 s

0 %
Vi %o K &
' TWO nmsy channels are cascaded whose channel matrixes are given by

0 % % Nl
15&%) [}/ % /] and P(z/y)=| Y% % 0 r-b

g in‘ hnon % %0 Y »,
with p(x)) = Iﬁﬂ = 1/2. Find the overall mutual informatiop I(}y2) (10 Marks)
State and explaug:}hannon Hartley law and derive an ssion for the capacity of the
noisy channel. W {06 Marks)

A Gaussian channel %;, 10 MHz B.W. If S/N ratn@ 100, calculate the channel capacity
and the maximum info aﬁgp rate. (04 Marks)

111

1 10
[p]= -
1 0
011 ;X\'
i) Find all possible vglid code vector. S e
ii) Draw the corTesps ing encoding circuit. @
iii) A single en&}as occurred in each of these received @Q“rs Detect and correct those
€ITOrS. % ‘%,,,?
1. Ry ﬂ@ 11110] 2. Rg =[1011100] 0 (10 Marks)

The p %heck bits of a (7, 4) hamming code are generatcd..fgi/ cs =d; +d; + dy,
Cs ﬁdj, 2+ ds, 7 =d; + d3 + dy where d, dz, d; and d4 are message

1. ‘:Bmd the generator matrix [G] and parity check matrix [H} for this C(@
,;1{) ‘Prove that GH' = 0.
_+1ii) The (n, k) linear block code so obtained has a dual code. The dual code is ,n—k)
code having a generator matrix G and parity check matrix H. Determine theeq t code
vectors of the dual code for (7, 4) Hamming code described above. “

I -
1v) Find the minimum distance of the dual code determined in part c. (1o Mxils)

Obtain the code vector for (7, 3) expurgated hamming code and construct a encoder for RE

given g(x)= (1 + X2+ x ) (08 Marks)

The generator polynomial for a (15, 7) cyclic code is g(x) =1 + x* + x + x + x

i) Find the code-vector in systematic form for the message D(x) = x>+ x + x

ii) Assume that 1¥ and last bit of the code vector V(x) for D(x) = x* + x* + x* suffer
transmission errors. Find the syndrome of V(x). (08 Marks)

What are cyclic codes? Mention its properties. (04 Marks)
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a. For the convolutional encoder shown in Fig.Q7(a):
i) Find the impulse response and hence calculate the output produced by the information
sequence 10111.
i) Write the generator polynomial of the encoder and recomputed the output for the input

of (i) and compare with that of (i). b,
S z{ﬁ
s
o
{@}w o
5“4’“‘} \’——> O’ld“.')u-t ‘ %ﬁ 54
N
"»,“,.-f ",:} o ,ﬁ‘!
fie, Fig.Q7(a) - (08 Marks)
b. Consider the Egpﬁoluﬁonal encoder shown in Fig.Q7(b). Tl@%e% is systematic:
i) Draw the ra’ fagram and state transition table. {:Bw
ii) Draw the code fteb-, p
ii1) Find the encoder output produced by the messag&@‘quence 10111.
iv) Verify the output us1fgﬁme-domain approaed.
«“)
C of
_ (2}
e
Fig.Q7(u;)““{f’°{2, 1, 1) conva nal encoder circuit (12 Marks)
T o,
Write short notes on: &{i‘% ' ﬁ
a. Golay codes ;., @
b. Reed Solomon 5@%{5’ ey
c. Burstand randogrerror correcting codes = A
S Ty
d. BCH cod;z%%% {‘ “/,? (20 Marks)
P, P
o "~ * K ok ok ok ';“:}
N ™
x@g} OJ?’

) \ &
o »)
.-'"«y’;
‘ ‘
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