Printed Pages— 8 : RollNo. ....c.ccoeeivvinnne,

333652(33)

APR-MAY 022
B. E, (Sixth Semester) Examination, 2620

(New Scheme)

(IT Engg. Branch)
INFORMATION THEQRY & CODING
Time Allowed : Three hours
Maximum Marks ; 89
Minimum Pass Marks : 28

Note : Part (a) of each question is compulsory and-
carry 2 marks. Attempt any two parts from
part (b), (c) and ¢d) and carry 7 marks each.
Only write corregt option is part (a),

1. (a) Logarithmic measurg of information is defined by
where /. is information anid P, is probability of

events. BRI e 2
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@) Iy=Plog, P, (d) Whatis mutual information? Prove that mutual

. mi‘onnalicm
i) I,=-P, log, I

1(x;y) = H (%)~ H(x/y) bits/symbol.
@) I, =—log, Py ‘

oV _’( ) _— whete: H () is iargifal entropy and H (£/y) is
iv)- I = log, P, .
L conditiohal entropy. 7
Explain all co: nts of icati ' . !
P + COMIpate FeEn Ay 2. (a) Efficiency of code is defined by : > 2
with proper block diagram, 7 ' R
: H(x
A communication channel where, source transmits Qo Llog, M
message x,, x, and x, with t'hle probabilities 0r3, ]
0-4 and 0-3, The source is connected according to @ "3 LH(x) .
- following given figure ; - log, M
B e S o 2
e / g logM
O TS di)) V=57 (x)
5.5 |
Hgei 0.y - f vy i Hloe, M
Calculate all the entropies. 7 4

(b) Apply the Huffman codmg for the following

message ensemble ¢
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[x]= [xl,_xz, Ky Xy0 Xs X, %, |
[P]=[0+4,0-2,0-12,0-08,0-08,0-08,0-04]
Fot M =3 and also find coding efficiency. 7

Apply the Shannon Fano co;hng procedure for the

following message ensemble. gt 7

[x1 = [xlb Xoy Xg9  Xy9 Xgy  Xgs  Xgy xga]
[P1=[ 025, 025,0125, 012500625, 00625,0:0625, 0-0625]

Take m =2 and find coding efficiency.

(d) Find mutual information fot the channel shown by : 7

Wi V3
x (025 0-25
P(X,Y)=x,| 0-15 - 0:15

xl_O'l G'I.

~

3. (2) The chanhel capacity of an ideal AWGN channel

with infinite bandwidth is given by : -2
@ C.=1345/1 b/'s;_' A
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@) C.=1-448/M b/s:.
@) C_=1340/S b/s
(V) C.=1-441n/S b/s
Prove that the channel capacity of white band
limited Gaussian channel is

C = wlog(t+S/N)bit/sec
Where !

W is channel bandwidth

S is signal power
V is tioise pofver | 7

An analog signal having 4 kHz bandwidth is
sampled at 1:25 times the Nyquist rate and each
sample s quantized into one of 256 equally likely
levels. Assume that the successive saiﬁples are

statistically indépendent. | 9

() Find infopmation tate of soutce.
@) Canthe output of this sourcé can be
transmitted without error over as AWGN
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‘charinel With a andwidth of 10 kHz and as @) ($+1)<dmin, (2¢+1)< dmin
S/N tatio of 20 dB. ,
where S detected error, ¢ ¢
(i) Find the SIN ratio required for error free | smgor, AicaiEtled|gtur 2
transmission of patt (ii). (b) Explain error syndrome in linear block cgde How
(iv) Find the bandwidth required for &n AWGN it will help you to det@(’t and correct a single blt
channel for ertor free ttarismission of the error? Explain with example.. - 7
~ output of this source if the S/N tatio is 20 dB.
outp s S0t i : (c) 'The parity check matrix of a particular (7, 4) hnear
(d) Find the channel capacity of binary symmettic block code is given by : : 7
channel for : 7 _
@ P=09 | " (111°0100
, | H=[110 1010
@ P=0.06 1011001

4. (a) Ifminimum hammmg distance of a lineat block
" code is d min. Thén total no. of etror can be

detected and cotrected ate : -

@) Find the generator matnx G
(i) List the entire code vector

(i) What is minimum hammnhg distance between

3 D) (S+1)<dmin, (2 + V5 dmif
@ (S+1)<dmin,(2+1) 1 code vector.

@) (S+1)=d min, (2¢+1) < d min (iv) How many error can be detected and how

many errors can be corrected"
iy (8 +1)=d min, (2¢ +1) 2dmin
- (d) The generator polynomial of a (7, 4) cyclic code

333652(33) 333652(33) PTO



18]

is g(x)=1+x+x*? Find all the code words of

this code. I - 7
5. (@ Convolution code is defined by : . 2

O (nK)

@ (mL) .

@) (kL) X

@) (kL)

Where n ng. of encoded bits, & no, of message
bits and L is encoders memory,

(b) A convolutional code is qgsmfibed by
g, =(101), g, =(111) and g, =(111). Draw the

encoder corresponding to this cpde and also draw
transition diagram and trellis diagram, 7

() Explain puncturing in co;‘woiﬁtidn encoding, 7

(d) Explain turbo encoder and decoder process, 7
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