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This document shows how to use the FFreduce and Modreduce routines implemented in Maple.  These 
routines implement algorithms in:

Beckermann, B., Cheng, H. and Labahn, G. "Fraction-free Row Reduction of Matrices of Ore 
Polynomials." Journal of Symbolic Computation, 41(5), pages 513-543, 2006. 

Cheng, H. and Labahn, G. "Modular Computation for Matrices of Ore Polynomials." Computer 
Algebra 2006: Latest Advances in Symbolic Algorithms: Proceedings of the Waterloo Workshop in 
Computer Algebra 2006, pages 43-66, 2007.

For both routines, the input consists of five parameters:

Z: the indeterminate in the domain 

n: the variable in the domain D (e.g. Q[n, q^n])

The output consists of four components:

M: the order basis

R: the residual

The output satisfies the order condition:

with the trailing coefficient of R having the same rank as F.

Note that the implementation of FFreduce and Modreduce routines return the same result up to sign.

To use these routines, we first define the  and  functions.  For example, the following defines the Ore 
algebra for studying usual differential equations:
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We read in the routine definitions:

Now we define an input matrix F:

We can call each routine by

For example:

We can verify that the two results are the same up to sign:

The results are:
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