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[. Find the channel transition matrix
I1. Find the output probabilities
II1. Find the input entropy H(X)

IV. Find the output entropy H(Y) %
V. Find the conditional entropy # (v/X)

2 | a) Consider a discrete memoryless source of symbols S ={sl, S35 S35 S4> Ss» Ses S.,}with
probabilities {0.45, 0.15, 0.12, 0.08, 0.08, 0.08, 0.04}, respectively. ~Determine the
Shannon-Fano ‘and Huffman codes for this source. Also, find the efﬁt[:iency n of these
coding methods. :

( b)\ State the channel capacity theorem and derive the channel capacity of a noisy channel
(AWGN) under the constraints of transmitted power and bandwidth. 545
3 |a) Consider the generator matrix \ v
' 1.1 01000
0110100
G=ly ad1.0§0 130
1010001

Page1of2




e

S MRS

Astruct the all eight code words in the dual code. Find the minimum distance of these du g |

Codes- . = =
[Note: Here the generate matrix G is represented as G = [ P, ] ,where P isthe pari ty
Matrix and J, is the jdent: j
i € 1dentity matrix fsi AN
b Co - of size kxk].

€ (7,4) linear code with parity-check matrix
1 001011
H=10.1.0 111 of
Determine the e : g LY ircui
e TTor correcting capability of this code. Also draw the syndrome circuit for
this linear systematic code. [Note: Here the matrix H is represented as H =[1 H:P‘_]‘

b) Draw the convolutional encoder described by the generator polynomial matrix

_ - 545
y Where P is the parity matrix and I, _, is the identity matrix of size (n—k)x(n—k)].
4 Cons1df:-r the (7, 3) cyclic code generated by the polynomial g()=X"+X"+X"+1.
Determine the parity polynomial /() of this code. Also, compute the generator matrix and
the parity-check matrix for this code.
b) Draw and explain (in detail) the Meggitt decoder for cy=iic codes. 5+5
< |

a) (_Ionsider a convolutional encoder with input bit streams as «® and 4, and the encoder
outputs as v, v® and v a5 shown in ficure below. Each box represents a shift register.
Determine the generator polynomial matrix G(D) for this encoder. Evaluate the memory
order and the constraint length 6{ the encoder. Also find the outputs corresponding to the
inputs 1® =(101)and «** =(i10).
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G(D) =|:1+;1_‘)+D2 1+D2].
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