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Note : Answer any four questions from questions no. 1 to 
5. Question no. 6 is compulsory. 

1. 	(a) 	Let C be the code generated by the matrix 
1 0 0 1 

G= 	0 
[ 

1 0 2 over F3. 
0 0 1 1 

(i) How many codewords will C have, and 
why ? 

(ii) Give three distinct codewords of C and 
find their Hamming weights. 

(iii) List all the steps required for finding 
the minimum distance of any code. 	7 

(b) Write the generator matrix for the 
Reed-Muller code R(2, 4). 	 3 
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2. (a) Give the minimal polynomial, over F2, of 

each element of F8. 	 6 

(b) Let C be a non-zero cyclic code in Rn. Prove 

that there exists g(x) E C such that g(x) 

divides (xn  — 1). 4 

3. (a) Construct a BCH code over F3 of length 13 

and design distance 2 with the primitive 

element a satisfying x3  + 2x + 1 = 0. Justify 

each step of your construction. 5 

(b) Let C be an extended binary Golay code. 

Show that A0  = A24 = 1, and find An  where n 

is not divisible by 4 and n < 24. 	 2 

(c) Check whether or not there are self-dual, 

extended cyclic binary codes of lengths 7 

and 17. 	 3 

4. (a) Find the weight distribution and weight 

enumerator of the code C generated by the 

matrix 
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over F2. 3 



(b) Let C be the code generated by the matrix 

G 
[ 

0 1 2 3 
1 2 3 1 

over Z4. 

(i) List all codewords of C. 
(ii) What is the minimum distance of C ? 
(iii) List all codewords of the Gray image 

of C. 

5. (a) Find the convolutional code for the message 
11011. The convolutional encoder is given 
below. 

(b) Describe the Viterbi Decoding Algorithm, 
with an example. 	 5 

6. Which of the following statements are True and 
which are False ? Give reasons for your answers. 10 
(a) Every binary Hamming code is a cyclic 

code. 

(b) Rq, n = Fq [X] / <xn — 1> is a field if and only 
if n = 1. 

(c) The degree of a generator polynomial of a 
cyclic code is equal to the dimension of the 
code. 

(d) There is no self-dual code of length 5. 
(e) There is no (5, 3, 4) LDPC code. 
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