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Indecomposable, free and separating O(n)-invariants
of several matrices

Artem Lopatin
UNICAMP

08/06/18
14:30 Horas
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Abstract. All vector spaces are over an infinite field F of the characteristic p = charF 6=
2. To define the algebra of O(n)-invariants of matrices, consider the polynomial algebra

R = Rn = F[xij(k) | 1 ≤ i, j ≤ n, 1 ≤ k ≤ d]

together with n× n generic matrices

Xk =

 x11(k) · · · x1n(k)
...

...
xn1(k) · · · xnn(k)

 .

Denote by σt(A) the tth coefficient of the characteristic polynomial of A. As an example,
tr(A) = σ1(A) and det(A) = σn(A). The action of the orthogonal group

O(n) = {A ∈Mn |AAT = In}

over R is defined by the formula: g · xij(k) = (g−1Xkg)ij, where (A)ij stands for the
(i, j)th entry of an matrix A, Mn is the space of all n× n matrices over F. The set of all
elements of R that are stable with the respect of the given action is called the algebra of
O(n)-invariants of matrices and is denoted by RO(n). This algebra is generated by σt(b),
where 1 ≤ t ≤ n and b runs over all monomials in the generic matrices X1, . . . , Xd and
the transposed generic matrices.

Note that in case F = R,C the O(n)-orbits of M(n)⊕d are separated by elements of
RO(n). In the case of an arbitrary characteristic p 6= 2 the ideal of relations between
generators of RO(n) was described in [3, 4]. Sets of generators of orthogonal invariants
of matrices and some generalization of them were considered in [1, 2, 5] in case n ≤ 4.
Denote by Dmax(R

O(n)) the maximal degree of indecomposable invariants, i.e., the maximal
degree of elements of a minimal generating set for RO(n). We obtained that

• the algebra RO(n) is not a polynomial for all d > 1;

• Dmax(R
O(n))→∞ when d→∞, in case 2 < charF ≤ n;

• a minimal separating set in case of skew-symmetric 3 × 3 matrices is described
(together with Ronaldo Ferreira).
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