Invariant polynomials: applications
in qualitative study of differential systems

Abstract of the course

COURSE OBJECTIVES

are to present: some basic notions of invariant polynomials with respect to the sub-
groups of the group of affine transformations; the methods of their construction and
the applications of these polynomials to the problems of integrability and classification
of some families of autonomous polynomial systems of ODEs.

COURSE DESCRIPTION

1% lecture. Introduction. Tensor notation of differential systems. GL-invariants of
linear systems. Concept of a polynomial basis of invariants.

2nd Jecture. Operations on tensors. The Fundamental Theorem. The basis of GL-
invariants for linear systems. Construction of affine invariant polynomials. The struc-
ture of the set of G L-invariant polynomials. T-comitants, C'T-comitants. Gram’s
Theorem.

37 lecture. Affine invariant polynomials which are responsible for the number and mul-
tiplicities of singularities (finite and infinite). The defining triangle and its geometrical
meaning.

4% lecture. Rational integrability. First integrals in invariant form. Polynomial inte-
grability. The complete classification of polynomial integrable quadratic systems.

5% lecture. Invariant polynomials which are responsible for the existence of invariant
lines. The global classifications of quadratic and cubic systems with maximal number
of invariant lines.

6" lecture. Weak singularities (foci, centers, saddles) of differential systems. Trace
polynomials. The complete classifications of weak singularities for the family of quadratic
systems.
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