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Problem 1: Let a E Q[x] be a homogeneous ideal and a0 := a ∩ Z[x], where x = (x1, . . . , xn).
Let p ∈ N be a prime number, ap := a0 E Fp[x]. Prove that

HQ[x]/a(n) ≤ HFp[x]/ap(n) for all n ∈ N

Problem 2: Let H : N→ Z be any function. Show that the following are equivalent:

(i) H(n) is a polynomial of degree d for sufficiently large n,

(ii) D(n) := H(n + 1)−H(n) is a polynomial of degree d− 1 for sufficiently large n,

(iii) S(n) :=
∑n−1

i=0 H(i) is a polynomial of degree d + 1 for sufficiently large n.

Moreover, if ad
d! is the leading coefficient of H, then D and S have leading coefficient ad

(d−1)! and
ad

(d+1)! respectively.

Problem 3: Write a Singular prodecure to compute the Hilbert polynomial of K[x1, . . . , , xn]/I
for a given homogeneous ideal I.
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