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ABSTRACT

Recently T.A. Springer established e formula for the Poincaré series
of the invariant polynomials of the compact Lie group SU2 corresponding to
its irreducible representation of.given degree d+ 1. The formula expresses
the Poincaré series as a.rational function that is presented as a sum of
several other straightforwardly compuﬁable rational functions. By use of a

computer these functions have been determined for all 4 < 16.
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INTRODUCTION

Springer's formula (cf. [3]) for the Poincaré series Pd(z) of the SU2—
invariant polynomials associated with its (d+1)-dimensional irreducible re-

presentatioh reads as follows.

. 3 . (1—z2)zj(j+1)
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where for n € N the operator ¢n transforms a rational function f in z to

the rational function ¢nf determined by
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and where (n,z)! is the polynomial function given by (n,z)! = (1—z)(1-zz)...

e (1-2 .

About the Calculation

Clearly, if £ = Z?zo szj is a polynomial function in z, then we have
: LN/n | 3
(1) ¢.6) = ] £ 27,
j=o0

where [N/nl| is the greatest integer <N/n.

Suppose that fg is the product of two rational functions one of which,
say g, is a function in zn, in other words there exists a function h in z
such that h(zn) = g(z). Then
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As the denominator of the ¢d_2j—argument in a summand of Pd(z) is a product
of factors of the form 1-zMm, we may, after suitable multiplication of de-

nominator and numeratof by common factors, assume that the denominator is

a product of factors having the form 1—z(d-2j)m. Application of (2) reduces

the summand in Pd(z)'to the quotient of the ¢d_2j—image of a polynomial by



a product of terms of the form 1-zm.

Using (1), the numerator is reédily computed, whereafter we have ob-
tained a summand that‘is expressed as a rational function with integral co-
efficients. Addition of these summands (while keeping track of the signs

(-1)7 that appear in the formula) establishes the results.

RESULTS. The Pd(z) for d £ 16 are listed in the table below in a so-called
representative form (cf. [4]). The interested reader may find the indivi-

dual summands in the appendix.’

TABLE ,
The Poincaré series of the invariants under SU2 in its irreduc-

ible representation of degree 4+l < 17.
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(1-22) (1-2%) (1-2%) (1-2°) (1-2%) (1-2") (1=2T) (1-25) (1-27)

(1-219) (1-211) (1-2'%) (1-213) (1-212)

REMARKS .

(1) The series Pd(z) for 4 £ 10 and d = 12 appear in [4]. They agree with
the contents of the table. Results for d < 12 are also available in
[1,2], but we have not compéred thém with ours. The expressions of
Pd(z) for 13 £ 4 £ 16 seem to be new.

(ii) The expression given for Pd(z) in the appendix has the property that

~ the numerator and denominator are not simultaneously divisible by a
polynomial of the form (1—zm)/(1~z£) (£ divisor of m) for m such that

m . < - N —
1-z~ occurs as an explicitly given factor in the denominator. The re-

presentative form however is easily obtained from the given one.
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