50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

SN 15EC54
Fifth Semester B.E. Degree Exammaﬁo ‘Jan./Feb.2021
Information Theorysand Coding

Time: 3 hrs. %«é@ Max. Marks: 80
Note: Answer any FIVE full questions, choq@%ng ONE Sfull question from each module.
Module-1
1 a. Define self-information and obtain an expression for entropy of a zeré-memory information

source emitting mdependent sequence»swof symbols. ¢ (08 Marks)
b. An analog signal is band limited to, B Hz and sampled at Nyqulst rate. The samples are
quantized into 4 levels. Each keve, epresents one messagewThus there are 4 messages. The
probability of occurrence of these 4 levels (messages) are’ Pi=Py= é and P, =P3; = % Find
out information rate of th%s%burce - (08 Marks)

) OR
2 a  Explain Markoff model for information source. (04 Marks)
b. Obtain an expression for entropy of Mar go‘@ffs*%source (04 Marks)
c. For the ﬁrst ‘order Markov source with a§ource alphabet S = {A B,C} shown in Fig. Q2 (c)
(08 Marks)
3 a ’ = (04 Marks)
b. What is Kraft Inequahty‘? Clearly @%lam with suitable examples (06 Marks)
c. Construct binary code for the ﬁollo%ﬁg source using.Shannon’s binary encoding procedure,
S ={S85S;,5,.S; }, P {o 4%25 0.15,0.12, 008} (06 Marks)

- w W OR‘&K& *

4 a. Considera zero-memorygsg‘ttrce with, gl

‘WWS@W {5,,5,,5,,5,, 8525457}, P={0.4,0.2,0.1;,0.1,0.1,0.05,0.05}

@m

Construct a bmary Huffman codeégby placmg the comp031te symbol as low as you can.

In each of the. cases (1) and (11)’aj sve. Compute the variances of the word-lengths and

comment 6n the result. (10 Marks)

Compare Huffman codmg and-Arithmetic coding. (04 Marks)

State Shannon’s first the%§ m (Noiseless coding theorem). (02 Marks)
W&% Module-3 '

What is a discrete communlcation channel? Illustrate the model of a discrete channel. Obtain

the equation forg%%rror) for such a channel. (08 Marks)

State and dlscus annon’s theorem on channel capacity. (04 Marks)

&
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c. For the channel matrix shown below, find the channel capacity,

T B B &
11 >
A2 3 6 ’
b. 1 1 1 (04 Marks)
P|-L|=a,|= = = N
a, 3 6 2 - e%
a; 1 1 1 y) S,
6 2 3] 93
OR, ,° =
6 a. State and prove Shannon-Hartley law. %, 4 (0 N (08 Marks)
b. Discuss Muroga’s method for estlmatmg ?ﬁ/e channel capacity. » d (08 Marks)
Y Module-4 -

7 a. Illustrate the following terms % gl in error control codmngath examples, (i) Block length
(ii) Code rate (ii1) Hamn‘fmg welght (1v) Hammmg distance (v) Minimum distance.

(10 Marks)
b. What is the use of synpro%gés? Explain syndrome deeo%mg (06 Marks)
(N 2
8§ a rix of a particular (7,54th§,)ear block code is given by,
00 "@‘é’ *1
1 0] P

10 0 1] .o

(%m ) Fmd the generator rilﬁtglx (G).
(i1) List all the code vectofs. ““ A
(i)  What is the minimum distance bet een ce%e vectors. . -,
(ivy  How many eﬁ%@% can be detected? @gﬁ many errors cafﬁ;'b’e corrected? (10 Marks)
b. For a systematic lmea%ﬁ%ck code, the three: g@anty check dlglts €4, C5 and Cg are given by

Co= 4,0 2@ &5, C5= 4, &o; c6—d{%d3 W&
1) Con the generator riXe iwj )
(i) Cﬁﬁruct the code gene%feg&&by this matrlx ) (06 Marks)
¢ .
. Module-5 W
9 a Brie yez§plam the followmg‘%%;ies "3% )
(i) B s@codes (i) Reed{Soloman codes. ﬂ(m)&Golay codes. (08 Marks)
b. What are convolutional ¢ Saf%es‘? With blocl; 'd;@gram explain the operation of convolutional
| 0@»3fen§oder. A & 4 w; oy (08 Marks)
e Ny L E g
Wfﬁ % ﬁi AR
10 For the convolutional encoder shomﬁ%pelow in Fig.Q10, determine the following:
(1) Dunen§10 :“cﬁ "code.  (ii) Co e rate (iii) Constraint length
(1v) Genef%%% “sequences (V) Output sequence for message of m={10011}. (16 Marks)
V A, ¢ +
e
£ g&%ﬁ% ¥ (. ) .
g m ; s tmy
Ay ¢ 2:;\::‘?‘; TE e . FF1 12 aua"u*"
. * Convolutional encoder Fig. Q10
e * % ok k ok
Com 20f2
. ¢ )
Tv@%%v%" 1



