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Note : Answer any five questions from questions no. 1 to

6. Use of calculator is not allowed.

1. (a) Define Hamming distance and Hamming
weight. Illustrate them with the help of
examples. 3

(b) Define a self-orthogonal code and give an
example of self-orthogonal code. 3

(¢) Write down the generator matrix of the

Reed-Muller code R (2, 4). 4

2. (a) Check whether the following code is a cyclic
code or not :

{000, 011, 101, 110}

Justify your answer. 2
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(b) Find the dual code of a code C whose
’ 1 0 1 1
0 1 1 2

over Fg. 4

generator matrix is G=

(© Letfiw=x}+2x%+1¢ Flx].
(i) Prove that f(x) is irreducible over Fj.
(ii) Check whether the polynomial is

primitive or not. 4

8. (a) Factorizex’—1.Ifaisa primitive 9th root
of unity in Fg4, show that
M,x) = L3+ 1 ' 5

(b) State the MacWilliams equations. Also find
the weight enumerator of the binary code
with generator matrix 5

1 0 0 1 1 1

4. (a) Construct the syndrome table for the code

11 0 1
with generator matrix . 3
o 1 1

r

(b) Letn= Q-1 , where ged(r, g -1) = 1. Let
C be the(zl _n;rrow sense BCH code with
defining set T = C,. Prove that C is the
Hamming code Hy .. 7
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5. (a) Let p# 3 be an odd prime. Show that 3
' is a square modulo p, if and only if
p =1 (mod 12). 6
(b) If fix) € Z4x] is a basic irreducible
polynomial, prove that fx) is a primary
polynomial. 4

6. (a) Draw the State diagram and the Trellis
diagram for the convolutional code with
generator matrix G =[1 + D2 1+D+D?. 5

(b) Find the parity check matrix for code with
Tanner graph given below : 3
C4

—0 7

s —ED ff

C2
(¢) Give an example of Z-linear code of length
2 with 16 elements. 2
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