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GANPAT UNIVERSITY
-~ M. Tech. Semester II (EC) Examination, May/June 2012
Error Control Codes
Max. Time: 3 Hrs.] ; ’[M Marksy 70
Instruptid!is: - \ |
1. Attempt all questions. ‘
2. Answers to the two sections must be written in separate ans ooks @
3. Figures to the right indicate full marks. :
4. Assume suitable data, if necessary.
5. Question numbers three and six are compulsory. - , |
; SECTION-I
1 (A Define the field elements of finite ﬁeld F4 and find dditiofrand multiplication table 4
SN the same.
- (B)  Prove the following: 6

> 2, there also exists an (n-1,M.d-1)

S If a g-ary (n, M, d) code exi

code.
ii. Ina symmetrlc channel with erfefyprobability p > 0, a code C can detect up to t
errors in every codgwor >Wwr 1. '
(C) Define the Hamming bound’ 2

= ral Ay slewhe generél form of a
different values of a and bfin omials which are irreducible in Fs.

(B) List the elements o

i same. :
2: (A) Consider a m codes ¢/=(0 0 00 0), co=(01 1.01),¢s=(10110) and 9
c=(1101 0. S llowing:
j 12 This codir heme has minimum Hamming distance equal to 3.
his schﬁxe can correct one single error and two fixed double errors.
g syndrome decoding find the correct codeword if received vector is: 01111,

(B) Whati

rence between convolutional and block codes 2

OR
2 'l esctibe the Peterson-Gorenstein-Zierler algorithm for decodingl the BCH codes. 8
construct the Reed Solomoh code? : ' 3
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3 (A) Constructa (15, 7) BCH code having a Hamming distance of 5 in the field
Fyu: F(X) [x* 4+ x + 1.

* (B) Find the elements of the field F »50n base of polynomial x° + x2 + 1.

4
SECTION II
4 (A) Draw the structure of convolutional code having a generator matzi SiA01; 1115 .
Using the appropriate input construct the trellis diagram. A ra find the

systematic form of the convolutional encoder for the same.
(B)  What is a catastrophic encoder in convolutional codes.

; OR
4 (A) Draw the diagram of a rate 2/3 convolutional encoder with geng @ matrix
: R 1 y 2 :
Glx)= [ B O o +x2]' Convert this tg systematic cofolutonal code. Using

suitable message polynomial find the codeword po

(B)  Construct the systematic generator matrix for Hammi

: _ with the polynomial g(x) = 1 + x + x3.
5 (A) Give the factors of x'° = 1 over F 2.

(B)  Write short note on Iterative decoding of Turbo

5o (A)  Using suitable example explain the Sp ime Codes.
(B) - Using suitable example explain thedR r used in Turbo codes.
6 (A )

(B)

n types of interleaving used in wireless
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from the (7,4) cyclic code
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