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Note : (i) Answer any five questions from questions 1 to 6.
(i1) Calculators are not allowed.

1. (a) Explain the following terms with the help 3

of an example.

(i) Linear block code
(if) Generator matrix
(iii) Parity check matrix

(b) Find the dual code of the binary code 4
generated by the matrix.

O
Ii
———
<
O P k=
—
[ -y

(c) Letr be an integer with 0 < r < m. Prove 3
that the dimension of R (r,m) is
mc, +mecy t+.... +mc.
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2. (a) Explain the binary symmetric channel with 3
the help of a diagram.

(b)  Construct a finite field with 8 elements. 5

(c)  Find the parity check matrix of a Hamming 2
Code C whose generator matrix is given

below :
1101000
0110100
001101020
0 0011O01

3. (a) Prove that a self orthogonal binary cyclic 5
code is doubly even.

(b) Define BCH code and show that the BCH 3
code of design distance 8 has minimum
weight at least d.

(c) Define quadratic residue code. 2

4. (a) For the binary code with the following 5
generator matrix ‘G’ find the weight
distribution polynomial.
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(b)

5. (a)
(b)
6 (a)

Let f(x) and g(x) be polynomials in Z,[x].
Prove that f(x) and g(x) are coprime iff
wf(x)] and n(g(x)) are coprime in F,[x],
where w:Z,(x) - Zy(x) is defined by
B(E(x)) = £(x) (mod2)

Let C be a (4,2) convolutional code with
generator matrix ‘G’

o |1 1D+D? 14D? 1+D]

0 1+D D 1

Use elementary row operations to find ‘2’
more generator matrices for C.

Obtain the Tanner graph of the code whose
parity check matrix is given below :

O O = =
O = O
_ o O =
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—_ O = O
—_ = O O

Let C be the Z,-linear code of length 3 with
generator matrix

- 101
“lo13

(i) List all codewords in C.
(i) List all the codewords in the gray
image of C.

5
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(b) Find the generator polynomial and the
minimum distance of Rs. [15,11] code.

() Let Cbe a (10,2,4) LDPC code with parity
check matrix

1000111000
0100100110
H={0 01 0010101
0001001011
1111000000

The received code vector is (000011) 000T
Decode the message.
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