Handout Example 3.9 p. 59: Using the coset leader to correct a linear code.

Example: Let 
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 and suppose we want to generate a linear code C using the 
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(Recall, for example that 
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). C is a 
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 linear code. By finding a basis for the nullspace of G (finding the 
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), one can readily verify that the parity check matrix is the 
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Using 
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, one can easily verify that the minimum weight is 
[image: image12.wmf]3

=

w

. Since the minimum distance for a linear code is 
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, one can see that this code can correct 
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.  By Lagrange’s Theorem, we know that since C is a subgroup (subspace) of the vector space 
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# of cosets produced by C = 
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Recall that the received vector r and the error vector e that it produces will be in the same coset.  If they are in the same coset, they have the same syndrome (that is, 
[image: image18.wmf]T

T

He

Hr

=

).  The vector in the coset with the smallest weight (least number of 1’s) is called the coset leader. Since this code can correct only one error, the only coset leaders in 
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 will be zero vector and the five vectors that contain a single 1. The following is table summarizing each coset leader and the syndrome that each produces.
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Suppose a codeword 
[image: image34.wmf]C

c

Î

 is transmitted and the vector 
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 is received. We first compute the syndrome for 
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. Looking at row 3 of the above table, one can see that the error vector must be the coset leader 
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. Using it to correct 
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 we see that the codeword is 
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_1136794888.unknown

_1136799582.unknown

_1136799615.unknown

_1136799698.unknown

_1136799595.unknown

_1136795279.unknown

_1136795696.unknown

_1136796163.unknown

_1136796305.unknown

_1136796028.unknown

_1136796135.unknown

_1136795769.unknown

_1136795326.unknown

_1136795350.unknown

_1136795303.unknown

_1136795167.unknown

_1136795257.unknown

_1136795013.unknown

_1136793884.unknown

_1136794124.unknown

_1136794396.unknown

_1136794726.unknown

_1136794752.unknown

_1136794453.unknown

_1136794156.unknown

_1136794061.unknown

_1136794084.unknown

_1136793940.unknown

_1136793586.unknown

_1136793715.unknown

_1136793860.unknown

_1136793595.unknown

_1136793431.unknown

_1136793477.unknown

_1136793383.unknown

