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RATIONAL ELIMINATION ALGORITHM AND APPLICATIONS

BÉCHIR DALI AND MOHAMED ELGHAOUI

Abstract. Given a matrix A ∈ Rm×n , we develop an algorithm called the rational elimination
algorithm which ressembles the algorithm elimination except that the pivot (the leading coeffi-
cient) is a sequence of real independent numbers over Q . This algorithm is used to calculate the
rank of A over Q and to seek rational solutions to any linear system Ax = b with b ∈ Rm . We
also present a criterion for testing the density of additive subgroups of Rn which needs the rank
of a certain matrix over Q . Finally, we apply such algorithm for testing the regularity of an orbit
under the linear continuous action of some subgroup of GL(V) where V is finite dimensional
real vector space.
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