
Student Exam No.

Gewper UNIvERSITY
M. Tech. Semester II Electronics & Communication Engineering

Regular Exarnination, June/July 2014
3EC 201: Error Control Codes

Max. Time:3 Hrs.l [Max. Marks: 70
Instructions:

1. Attempt all questions.
2, Answers to the two sections must be written in separate answer books.
3. Figures to the right indicate full marks
4. Assume suitable data, if necessary .
5. Question numbers three and six are compulsory.

SECTION.I

I  (A) Find the primit ive element of f lnite number f ield Fs. (6)

(B) State and explain the fol lowing bounds. (6)

i .  Hamrning bound
i i ,  Gi lber t -Varshanrovbound.

OR

I (A) Cenerate the adcli t ion and mult ipl ication table for the f inite number f ield Fu. (6)

(B) Find the upper and lower bound of the dimension of a l inear binary code C(9, k, 5). (3)

(C) Find the greatest common divisor for the fol lowing polynomials over F7. (3)

g(x) = x4 and r(x) = 4x3 + 3xz + 5x.

2 (A) Let C be the binary code with generator matrix C. [1 0 0 1 1 1 0l (6)
i .  L is t  a l l  the e lements of  C.  C = 

l0  1 0 1.  1 .  0  1 l
i i .  Calcg late the rn in imum Hammins L0 0 1 1 0 1 1J

d istance.
i i i .  How many errors can the code correct?

(B) Find the primit ive root of polynomial for the polynomial x13 - 1, in CF3 on base of the (5)

factor x3 + 2x + 2.

OR

2 (A) Let C be a code in CF5 wit lr generator matrix G. [0 1 3 3 0l (6)
i.  Find the generator matrix in standard forrn. G = 

12 1 0 2 I l
i i .  Find the generator matrix for the dual of C. L1 1 0 1 0l

(B) What is the difference between systematic and non systematic code? State the procedure (5)

for f inding systematic cycl ic code.

3 (A)  F ind the generator  po lynomia l  for  the BCH code having min imum hamnr ing d is tanceof  8 (8)
i nGFr6 [ x ]  / ( xn+x+1 ) .

(B) Define the expurgated and extended codes of lirrear code. ' ,C9)
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SECTION II l

(A) Let c = x be the primitive element of F:z with minimal polynomial mn(x) = .x5 + xz + !
Calculate the minimal polynomial of al.

(B) Construct the trellis diagram for the convolutional encoder having generator matrix
G(x )  =U+x ,  I *x *12 ] .  For therece ived  sequencer :  [11 ,10 ,00 ,  10 ,  11 ,01 ,00 ,
01, ..], decode the transmitted code word using viterbee decoding algorithrn.

OR

(A) Construct the systematic generator matrix for Hamming code from the (7,4) cyclic code (6)
with the polynomial g(x) - 1,* x*x3. Also find tl ie parity check matrix fronr rhe

tgenerator matrix.

( l l)  What is a catastrophic encoder in convolutiorral codes? Explain using suitable example. (6)

(A) write short note on decoding of BCH code using peterson algorithm, (5)r_J

(B) Using the factors of x7 - 1 find 8 (eight) different generator polynomials and state the (6)
(n, k) class of oodes that each generator polynomial represents.

OR

(A) Briefly explain the Space Time Codes

(B) Write short note on decoding of Turbo coded data.

(A) Generator matrix for rate 213 convolutional encoder is defined as

c=11'*x^ 1*x2 x l  
" , * . . , ,Lx * x" 

^r'*** 
iJ. 

ninA the systernatic form of generator matrix. Also draw the
block diagram of non systematic and systematic convolutional encoder.

(B) What is interleaving? Explain some common types of interleaving used in wireless (6)
communicat ion.  )

END OF PAPER
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