
UNIT – V
Linear Block Codes and Convolution Codes: Matrix description of Linear Block
codes, Syndrome Decoding, Error detection and error correction capabilities of
Linear block codes; Binary Cyclic Codes- Algebraic structure, Systematic and Non
Systematic form, Encoding, Syndrome calculation; Convolution Codes- Encoding
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Systematic form, Encoding, Syndrome calculation; Convolution Codes- Encoding
of Convolution Codes- Graphical approach- State diagram, Code tree and Trellis
diagram; Decoding of Convolution Codes- Viterbi decoding algorithm.



Introduction
Coding theory is concerned with the transmission of data across noisy channels and the 
recovery of corrupted messages.
Principle of block coding
For the block of k message bits, (n-k) parity bits or check bits are added. Hence the total bits at 
the output of channel encoder are ‘n’. Such codes are called (n,k)block codes . Figure illustrates 
this concept.
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this concept.



Types of codes
Systematic codes:
In the systematic block code, the message bits appear at the beginning 
of the codeword. The message appears first and then check bits are 
transmitted in a block. This type of code is called systematic code.
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transmitted in a block. This type of code is called systematic code.
Nonsystematic codes:
In the nonsystematic block code it is not possible to identify the 
message bits and check bits. 



Linear Block Codes
Information is divided into blocks of length k

r parity bits or check bits are added to each block (total length n = k + r).
Code rate R = k/n
Decoder looks for codeword closest to received vector
(received vector = code vector + error vector)(received vector = code vector + error vector)



Linear Block Codes
A code is linear if the sum of any two code vectors produces another code vector.















































Cyclic Code is known to be a subclass of linear block codes where cyclic shift in the bits of
the codeword results in another codeword. It is quite important as it offers easy
implementation and thus finds applications in various systems.











































A convolutional code is a type of error-correcting code that generates parity symbols via the
sliding application of a boolean polynomial function to a data stream. The sliding application
represents the 'convolution' of the encoder over the data, which gives rise to the term
'convolutional coding'. The sliding nature of the convolutional codes facilitates
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