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FIFTH SEMESTER
IT 52 - INFORMATION THEORY AND CODING
INFORMATION TECHNOLOGY

Time: Three Hours ; Maximum: 100 marks

10.

ANSWER ALL QUESTIONS.
PART-A (10x2=20 marks)

Find the entropy of an event of throwing a die.

Define channel capacity.

What do you understand by frequency masking?

What is psycho-acoustic model?

Explain the GIF a‘nd TIFF image compression standards.
State any féur differ’epces between MPEG-1 and H.261.
What is Hamming code?

When a code is said to be cyclic? Give the difference
between linear block code and cyclic code.

Define free distance and coding gain of a convolutional
code.

What are convolutional codes? How are they different from
linear block codes?
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12.

PART-B (5%16=80 marks)

(a) (i) Determine Shannon — Fano code for the
source alphabet ‘X' with probabilities
PX)= (0.5,042,0.15,041,0.05} respectively.
Determine the source entropy and
information rate.

(i) Prove the Kraft irﬁedpality theorem with
example. , K
PN
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() The probability matrix of. the channel with
binary input is given below. -Find the different
entropies and mutual information. *
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(a) With the foﬁqwing symbols and their

probability JF occurance, encode the message

“gaeiu’ Bsingiarithmetic coding algorithms.

rithmetic coding with Huffman
ciples.

Symbols : a e i o u
Probability: 0.3 0.3 0.2 0.1 01

Or

(b) Explain the principles of perceptual coding.
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With the aid of example frame sequences,
explain the meaning of the following types of
compressed frame and the reasons for their use:

I-Frames
B- Frames

P- Frames

With the help of/bloc.k dlagrams, explain the
JPEG standard. < .

The generatgr polynomial of a (15 11) Hamming
code is deﬁnéd by

g(x) =1+x+x1\\

]?ye{velnp the “ehcodet and gyndrome calculator
fof this code, using a systematic form of the
code.”

o - Or

/ .
Verify whiéther g®) =1+ x + x2+ x*is a valid
generator . polynémial for generating a cyclic
code for message [1 1 1].

What are code tree, code trellis and state
diagrams for convolutional encoders? Explain
with examples.
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Construct a convolutional encoder for the
following specification.

Rate efficiency = 1/2, constant length = 4.

The connections from the shift register to
modulo -2 adders are described by the following
equations

aX=1+X
g2 X=X

Determine the output codeword for the input
message {1 110}
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