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Groebner Bases and Linear Codes

� Cyclic codes: Newton identities of 

syndromes - Augot, Bardet, Faugere

� Cyclic codes: Power sums - Cooper,

Helleseth et.el., Sala, and others

� (General) linear codes: generalization of the 

power sum method - Lax, Fitzgerald

� (General) linear codes: key equation -

O’Keeffe, Fitzpatrick, and others
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Preliminaries and Notation II
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Main Theorem

�

� Advantages:

– NO field equations;
– nevertheless, solution is unique, and lies in the ground field;

– all equations have degree at most 2;

– after solving the system, decoding is simple:
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Other Problems that can be Solved

� Other problems that can be solved by applying ideas that lie behind the 

Main Theorem include:

– Finding minimum weight of the code;

– Finding weight distribution of the code;

– Nearest codeword decoding, when for a received vector all 

codewords closest to this vector are found (when distance from the 

received word to the code exceeds error capacity).



Things to be Done

� There is still some work to be done:

– Applying this method to cryptanalysis of McElliece and 

Niederreiter cryptosystms;

– Gaussian elimination approach to solving the system above;

– More simulations/experiments and benchmarks against known 

methods of decoding (with Groebner bases).


