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(T.Y/B.Tech PATTERN 2020)
: ¢ [Max. Marks: 40]

(*) Instructions to candidates:

1) Figures to the right indicate full marks. Use of scientific calculator is allowed
2) Use suitable data wherever required
3) Al questions are compulsory. Solve any two sub question each from Questions 1 and 2
4) Solve any one sub question (2 marks) from Questions 3 ,4 ,5 and 6 and sub question of 4 marks
is compulsory from questions 3,4,5, and 6
Q. No.| Question Description ) Max. cO BT Level
- Marks | mapped
Q.1 |a) Compare fixed and variable length coding ‘with suitable 4] COt Understand
examples and performances
b) Given the messages x|,x2,x3,54,x5 with respective probabilities [4] COol Apply
of 0.4, 0.19, 0.16, 0.15 and 0.1 . Find codeword by both Shannon
Fano. v
Compute codeword length, efficiency 4] Col Apply
¢) Encode given text message using LZ algorithm
ABBAAABBABABABBB
Q2 | a) A voice grade channel of the telephone network has a bandwidth 4] CcO2 Apply
of 3.4 kHz.
i) Calculate channel capacity of the telephone channel for the
minimum signal to noise ratio of 30db. '
ii) Calculate the minimum signal to noise ratio required to support
information transmission through the telephone channel of the rate
of 4800bits/sec. )
b) Show that the Shannon limit for AWGN channel is equal to -
1.6db, in the information capacity theorem [4] cO2 Analyze
c) Consider a BSC with transition probability matrix is given as
i1
PY/X)= 4 v
8 @ L
The source probabilities are: 4/5  1/5 . Cco2 Apply
Find output symbol probabilities and its Entropy.
Q3 | a) Write a short note on following : [2] cO3 Understand
i) Single parity codes ii) Hamming codes
b) Define a)Hamming weight b) code rate CO3 Understand
¢) For a systematic (6, 3) linear block code, the generator matrix G [2]
is given by,
[4] |cos | ApPly.




1) Find all possible code vectors,
iy Find Hamming weight and Hamming distance,

ii)Find error detection and correction capability ol a code.

Qd a)  Define reducible and irreducible polynomial, {2 Cod Understand
OR |
b) List steps for generating systematic and non-systematic | 12} Co4
cyclic codes. 1 Understand
¢y Generate a systomatic (7.4) cyctic code with generuior | !
polynomial [41 CO4 ‘
p()= Erx Apph
Q.5 | u) Consider (31.15) RS code. [21 Cos Understand
i, How many bits are there in a symbol of a code?
it. What is minimum distance of the code?
OR i
b) Derive Galois field tor GF(4) 12) COS Apply
¢) Derive Galois field for GF (16). Use primitive polynomial [4] COs
eyl i ) T [ Apply
Q.6 | a) For the convolution encoder shown in figure sketch state diagram 2] CO6 Analyze
representation and calculate diee and error corvecting ability trom ‘
state diagram.
[
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b) Draw Trellis Diagram for the above convolutional encoder for
depth ol't= 4 Apply !
¢)  State diagram of a convolution encoder is shown in figure,
s
f4] CO6
Analyze
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Use Viterbi decoding to decode transmitted message when received
message is {11 110011}
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i) Find all possible code vectors.
ii) Find Hamming weight and Hamming distance.

ii)Find error detection and correction capability of a code.-

Q4 a) Define reducible and irreducible polynomial. [2] CO4 | Understand
OR
b) List steps for generating systematic and non-systematic | [2] CO4
cyclic codes. ‘ Understand
¢ Generate a systematic {7,4) cyclic code with generator :
polynomial {4] CO4
g(x)=1+4x¢ Apply
Q.5 | a) Consider (31,15) RS code. [2] CO5 Understand
i. How many bits are there in a symbol of a code?
ii, What is minimum distance of the code?
OR
b) Derive Galois field for GF(4) 2] CO5 Apply
¢) Derive Galois field for GF (16). Use primitive polynomial
xHx+1 : [4 | Cos Apply
Q.6 | a) For the convolution encoder shown in figure sketch state diagram [2] CO6 Analyze
representation and calculate dg.. and error correcting ability from
state diagram.
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b) Draw Trellis Diagram for the above convolutional encoder for 2] 06
depth of i= 4 Apply
c¢) State diagram of a convolution encoder is shown in figure. '
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Use Viterbi deéoding to decode transmitted message when received
message is {11 1100 11}







