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Linear Block Codes 
 A code is linear if two codes are added using modulo-2 arithmetic 

produces a third codeword in the code. 

 

Consider a (n, k) linear block code. Here, 

 
1. n represents the codeword length 

 
2. k is the number of message bit 

 
3. n − k bits are error control bits or parity check bits generated 

 from message using an appropriate rule. 

 
We may therefore represent the codeword as 

 

 

 bi, 

 
i = 0,1,··· ,n − k − 1 
 

ci = 
 

(1) 
 

mi+k−n,  i = n − k, n − k + 1, · · · , n − 1 
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 The (n − k) parity bits are linear sums of the k message bits. 

 

bi = p0im0 + p1im1 + · · · + pk−1,imk−1 

 

where the coefficients are 

 

 

 

$ 

 

(2) 

 

pij = 

 

1,  ifbidepends onmj 

0,  otherwise 

 

(3) 

 

We define the 1-by-k message vector, or information vector, m, the 

1-by-(n − k) parity vector b, and the 1-by-n codevector c as 

follows: 

 
m = [m0,m1,··· ,mk−1] 

b = [b0,b1,··· ,bn−k−1] 

n = [n0,n1,··· ,nn−1] 
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