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SAT-solvers continue to develop and they are able to solve bigger and
bigger problems. Usually the shorter clauses are in CNF-form of SAT-formula
the better solver can deal with it. Many problems can be encoded in different
ways so natural question arises how to encode a problem into a SAT-formula
in CNF-form such clauses are as short as possible.

We consider the problem of effective encoding of linear step of AES
cypher. Given a homogeneous system of linear equations over field GF(2) we
ask for an equivalent system with as short equations as possible (by a length
of an equation we mean the number of non-zero coefficients). We can get an
equivalent system by two operations: adding equations and by introducing
new variable. We prove that the problem if a given linear system can be
shorten to a system of equations with a given length is NP-hard. The prob-
lem has a nice combinatorial interpretation. Moreover we give some exact
algorithm dedicated to this problem. Related problem was considered in [1].
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