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A comprehensive Gröbner system (CGS) is a powerful tool for handling a parametric poly-
nomial system, and plays a role as a Gröbner basis (GB) of a parametric polynomial ideal.
By the algorithm introduced in [6] together with its improvements achieved in [3, 4, 5], it
is now possible to build an efficient program for computing CGSs. So we have several its
application programs. For example, a program for computing CGSs over an infinite field is
applied to a real quantifier elimination program such as the one introduced in [2].

Since the theory of GBs allows us to analyze the algebraic structure of a given polynomial
system, it is used in the security evaluation of multivariate public key cryptography (MPKC).
In MPKC, a parametric polynomial system P over a finite field is constructed in some way,
and a public key is generated by substituting random numbers r into the parameters of P .
Then a public key P(r) is a (non-parametric) polynomial system and varies with the value of
r. The security of MPKC is analyzed by computing GBs of P(r) for some r. However, to
our best knowledge, there has been no study to analyze the parametric polynomial system P .
We believe that we provide a new perspective in security evaluation of MPKC by computing
a CGS of P . Therefore, it is important to be able to compute CGSs over finite fields.

In this talk, we report on our program for computing CGSs over finite fields.
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