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Preface

Computer Analysis is the application of Computer Algebra to analytic problems, such
as the (indefinite) integration of functions or the solution of (ordinary or partial) differ-
ential equations. The goal is to determine solution formulae for such problems.

In this lecture we describe the algebraic setting of differential rings and fields and we
introduce the notions of differential polynomials and differential ideals.

We show how to integrate rational functions symbolically, and we describe our own
recent results on explicitly solving algebraic differential equations.
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[SWP08] J.R. Sendra, F. Winkler, S. Pérez-Dı́az, Rational Algebraic Curves – A Com-
puter Algbra Approach, Springer (2008)

[VGW18] N.T. Vo, G. Grasegger, F. Winkler, “Deciding the existence of rational gen-
eral solutions for first-order algebraic ODEs”, J. Symbolic Computation, 87, 127–139
(2018)

[Win96] F. Winkler, Polynomial Algorithms in Computer Algebra, Springer (1996)

[Win19] F. Winkler, “The algebro-geometric method for solving algebraic differential
equations – A survey”, J. System Science and Complexity, 32, 256–270 (2019)


