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ERROR CORRECTING CODES

Note: 1) Question paper consists of Part A, Part B.

:;-"What are the trade- offs b_etween complcx1ty and performance in product codes‘) 3"]
‘How does.Alamouti’s 2x 1 scheme. operate?. g : __
How do linear dispersion codes relate to both space tlme codmg and spat1a1

i1) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.
111) In Part B, Answer any one question from each umt Each questlon carrles 10 marks

“and may have 4, bas sub questwns

(25 Marks)

Why is the logarithmic function used to define a measure of information? [2]

A source emits 3 messages with probabilities p1=0.7, p2=0.2, p3=0.1. Calculate source,
entropys. maximum-entropy, source-efficiency and redundancy. 3}, &
- What are the advantages of majonty nglC decodable eodes compared to other decodmg
methods? A Sl R [P
Discuss the algebraic properties of cyclic codes. [3]
Discuss the advantages of convolutional codes compared to other error correction
techniques. [2]

What are some applications of convolutional codes in practical systems? [3]

What is the role of the interleaver in turbo codes? . . . . [2]..

[2]..
multiplexing? [3]

PART - B

(50 Marks)

:‘-._What is the s1gmﬁcance of mmlmum dlstance in hnear bTock codes” How does it relate::-? '

to error correction capab111ty‘7
Design a single-error-correcting code with a message block size=11 and show by an

example that the code can correct single errors. [5+5]
OR
A parlty check matrix a particular (7, 4) linear block code is given by
o, A Tl 2140 1 .0 D £
[H] =] 1 l 0 1 0 1.0 sk E
N 1 59 1 0% i A
a) Find the generator Matrix G

b) List all Code vectors
¢) What is the minimum distance between code vectors?
d) How many errors can be detected? [10]




8.a)

""""" b)

é.a)

b)

11.a)

;"Explam the conCept ot sy‘ndrome deeodmg in cychc eodes How does 1t work and what"'-;._

<€) If input message 5equence is OOI i determme the output sequence of: the encoder.”

___How is the erasure reeovery process: perfonned usmg Lteratlve decodmg algor1thms°

;’How do d1fferent dlgltal modulatlon Schemes (e. g QPSKH’_‘-;QAM) affeot the des1gn and"‘;
‘performarice of space-time:codes?... " / &

;_.--How IS QL decomposttlcm used in MIMO detectmn“f’ What advantages daes it offer’»"--.,.

The generator polynomial of a (7, 4) cyclic code is G(p) = p* + p + 1. Find all the code
vectors for the code in non-symmetric form. [10]
. OR

‘areiits advantages? =/ AT F10}

A rate 1/3 convolution encoder has generating vectors as
=(100), g2 =(110) and g3 =(101).

a) Sketch the encoder configuration.

b) Draw the code tree, state diagram and Trellis diagram.

[3+3+4], |

i bR
Explain the Viterbi algorithm and sequential decoding of convolution codes. [10]

How do LDPC codes perform on the Binary Erasure Channel (BEC) compared to other
channel models?

Describe the iterative decoding process for product codes and its advantages over non-
iterative methods.

How do modern coding techniques like turbo and LDPC codes approach the Shannon
limit? [5+5]

What are linear dispersion codes, and how do they prov1de a umﬁed framework for

MIMO communication? [5+5]
OR

Explain the concept of linear multi-layer detection. How does it simplify MIMO

decoding‘?

5+5] :
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