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(10) Display the hilbert series of R' and explain why it should be of the forsr

3

rn . (s)  :  f { { r  *s* . . . *qd: - r1
i= l

(tl) Constmct a basis for the Harsronincs of RG.

(12) Compute a random homogeneous invariant 15 of degree 6

(13) Constmct the polynomial Q(yr,gz,gs) grving

Io  -  Q(11, I2, I1)

(a) ForNG.R

(1) Cocrpute the Hilbert series of its ring of invariants RNGR.

(2) Wittt a little manipulation you should be able to write it in the forsr

f r lav 30. :OOO

Fn"" (q) : 1 + g d n
(1 - gd, )(1 - qdr)(l - qd')

(3) Calculate the first L0 tenns of this series.

(a) Explainwhattheexponentsd,l,d,2,ds,d4tellyouaboutthebasiCsyst'emsof,"quasi-

. genemtors ond sepamtors" that you maybe able to constnrct for the ring R/vcJR.

(5) Construct three homogeneous GR-invariants f1, 12,Is of, degre* d.1,d2,ds

(6) Verifythatfl,f2,fsarealgebraicallyindependentbycomputingtheJacobianlld",4llr{.;-,

(if not go back to (5)).

(6) Constnrct a homogeneous invariant 4 of degree da.

(4 Constnrct a polynomial P(Ubgz,gs, y) giving that

P(IyI2,Is,rfi = 0

(8) Use this result to show that every element .f e Rrcn may be written in the form

I : P"(Ir,Iz,Is) * qP1(I1,Iz,Is)

with P' and P1 urtiquely detennined by J. (Hine Prove that 1 and 4 constitute a

basis for the quotient R/(Il,t2,fg).

(8) Can you gtve a good reason why n tums out to be a multiple of the Jacobian

ll 0,, Ii ll io,t= r ? (Hinb Factor this |acobian).


