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Linear Codes

Image of the
message space __

through a
linear transformation

Linear code C Vector subspace

over [y

- of IFQ,

1. Cis closed under addition.
2. C is closed under scalar multiplication.

3. The zero vector is always a codeword.

V€1, €C = €y +Cr e’
VAeFq, VeeC = AceC

(0,...,0)eC
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The encoding matrix is
a basis for ¢

A basis of a vector space V
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and spans V
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Generator matrix for C

A code can have more than one
generator matrix!
But all have rank k

Parameters of a linear code
If C is a k-dimensional vector space of Fg then,
Cis an [n, k]4 code
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Number of codewords

{m =(mq,...,mg) € ]Fg} — There are g* possible messages
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C has g* codewords
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Example - Repetition Code

ENCODER
101 (Linear Transformation) N 111000111
o n=8xk .
g K 111 0 0 n
E 101 0O 111 0 |= 111000111
i 0 0 111

The 3-repetition code is an [n, 1], code.
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Efficient decoder for certain families of codes
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