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Maple deals with factored forms efficiently, but it does not
compute gcds so the common denominator it uses may not
be the lcm. For the large multivariate examples considered
here this leads to blowup.
However the approach works well in most cases, including
small problems, univariate problems, and expressions with
functions. Maple’s gcd code is interpreted, so the overhead
of calling it many times could easily outweigh the savings.
In the end, we decided to augment the existing code with a
preprocessing step for large problems. This approach has a
lot of flexibility if something turns out to be inefficient.

The Fermat Benchmarks
The Fermat tests are a set of problems posted online by the
author of Fermat [1]. The first one substitutes multivariate
rational expressions into a multivariate polynomial and the
result simplifies to zero. A smaller version of the problem
removes some variables by evaluation first.
Maple is slow on both problems because the denominators
have a non-trivial multivariate gcd. The large version has a
gcd with 12 variables and 840 terms. Because Maple does
not compute lcms, it multiplies by extra powers of the gcd
before combining like terms. These polynomials are huge.
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This example shows how to get an extra factor of g in the
numerator (assuming bg and dg are expanded).
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