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Definition of a linear code



Parity-check matrix of a code



Systematic linear codes



Example of a binary linear code
Consider the code C of length n = 6 and dimension k = 3 over f0, 1g,
defined by the following parity-check matrix:

H =

24 0 1 1 1 0 0
1 0 1 0 1 0
1 1 0 0 0 1

35
Then x = (x1, x2, x3, x4, x5, x6) is a codeword of C iff:

Hxt = 0 ,

8><>:
x2 + x3 + x4 = 0
x1 + x3 + x5 = 0
x1 + x2 + x6 = 0| {z }

parity-check equations
or parity-checks

,

8><>:
x4 = x2 + x3

x5 = x1 + x3

x6 = x1 + x2

The code is systematic: x1, x2, x3 can be freely chosen, so we can take:

x1 = u1, x2 = u2, x3 = u3

whereas the parity bits x4, x5, x6 are uniquely determined by x1, x2, x3.
Note that this works whenever H is of the form H = [Aj I ].



More examples of linear codes



Equivalence to a systematic code



On the way to a generator matrix
Assume w.l.o.g. that C is in systematic form, that is:

x = (x1, x2, ..., xk| {z }
information

vector u

, xk+1, ..., xn) H =
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Then

Hxt = 0 , A
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, (xk+1, xk+2, . . . , xn) = (x1, x2, . . . , xk)(�At)

, (x1, x2, . . . , xn) = (x1, x2, . . . , xk)
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