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Exercise 8. Let > be an ordering on Mon(z,...,2,) and p < K[z1,...,2,] a prime ideal such that
Klz1,...,zy]> = K[z1,...,2,]p. Prove that p is a monomial ideal, i.e. that it can be generated by
monomials.

Exercise 9. For a polynomial f =3y ca-z(' ... 20" € K[x1,...,2,] and for anideal I<K 1, ..., z,]

we define their homogenizations as

d Y —
= > aenn Ca xocg(j) la‘x?l capn € Ko, .o wnl,

I = (ft| fel)<dKlxg,..., 2]

For an ordering > on Mon(z1,...,x,) defined by a matrix A € GL(n,Q) let >, be the ordering on
Mon(zg, ..., z,) defined by the matrix

1 1 1

0

0
Now let {G1q,...,Gy} be a homogeneous (i.e. each G; only has terms of a fixed degree) standard basis of
I" 9 K[z, ...,z,] with respect to >;. Prove that {G1|zo=1, - -, Gk|z,=1} is a standard basis for I with

respect to >.

Exercise 10. Let > be a global degree ordering on Mon(zy,...,x,), and let {g1,...,gx} be a Grobner
basis of the ideal I < K[z, ...,x,] with respect to >. Prove that I" = (g}, ..., gh).

Exercise 11. Write a SINGULAR procedure powSeriesInv(poly f, int n) that, having as input a
polynomial f € K[x] over a field K, and an integer n € N, returns the power series expansion of the
inverse of f up to terms of degree n if f is a unit in K[x]s (where > is the monomial ordering of the
basering K[z]) and 0 if f is not a unit.



