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Linear Codes

C is a linear code if and only if
m C C F" where F is any finite field
mC=#£0
BmYX,yeC—-X+yeC
mVoacFand Vv XeC—aXeC
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Hamming weight

m Hamming weight of a X is the number of nonzero
entries in X

m Hamming weight of a X is denoted by w(X)
= W(X) = dy(0,%)
= Minimum weight of a code C is defined as

(1) Winin(C) = m Izr; 6{W(Y)}

B Winin(C) = dmin(C) for linear codes
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Generator Matrices

m Rowspace is defined as
RSG) ={aXi+...+ o X|Vi:aj e F} CF"
where G = (Xq,...,%)" and Vi : % € F"

m Rowspace defines the set of vectors that can be
generated with the matrix G by calculating O - G

where d € FK

m If rows of a matrix G are linearly independent vectors
from F" and the rowspace of the matrix is linear
code C then the matrix is called generator matrix for
the code C

m Generator matrix offers an easy way to map
iInformation to a linear code
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Dual Codes

m The dual code of C, denoted C= is the code
(2) Ct={XeF"W¢eC:X-c=0}

m For a linear codes C generator matrix G it holds that
XcCLl—G.XT=0

m If Cis a linear code then C= is a linear code and
cht=C

m Linear codes C* generator matrix H can be used to
easily check if an element X € F" is part of the linear

code or not by checking if H - X' = 0 holds

m A generator matrix H for linear code C is called a
CheCk matrlx for COde C Linear codes, generator matrices, dual codes -



Conclusion

m Linear codes are a set of codes that have nice
properties that make it easy to manipulate them

m Many real life error checking codes are linear codes
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