BULLETIN (New Series) OF THE
AMERICAN MATHEMATICAL SOCIETY
Volume 10, Number 1, January 1984

THE INVARIANT THEORY OF BINARY FORMS

BY JOSEPH P. S. KUNG' AND GIAN-CARLO ROTA?
Dedicated to Mark Kac on his seventieth birthday

Table of Contents

1. Introduction
2. Umbral Notation
2.1 Binary forms and their covariants
2.2 Umbral notation
2.3 Changes of variables
3. The Fundamental Theorems
3.1 Bracket polynomials
3.2 The straightening algorithm
3.3 The second fundamental theorem
3.4 The first fundamental theorem
4. Covariants in Terms of the Roots
4.1 Homogenized roots
4.2 Tableaux in terms of roots
4.3 Covariants and differences
4.4 Hermite’s reciprocity law
S. Apolarity
5.1 The apolar covariant
5.2 Forms apolar to a given form
5.3 Sylvester’s theorem
5.4 The Hessian and the cubic
6. The Finiteness Theorem
6.1 Generating sets of covariants
6.2 Circular straightening
6.3 Elemental bracket monomials
6.4 Reduction of degree
6.5 Gordan’s lemma
6.6 The binary cubic
7. Further Work
References

1. Introduction. Like the Arabian phoenix rising out of its ashes, the theory
of invariants, pronounced dead at the turn of the century, is once again at the
forefront of mathematics. During its long eclipse, the language of modern
algebra was developed, a sharp tool now at long last being applied to the very
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