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E 1.

Let S be theA-multigraded polynomial ring. Leta ∈ A, and G a subset of
monomials inSa. Prove thatG generatesSa as anS0-module if and only ifG
generates the ideal< Sa >.

E 2.

(1) Find an example of a multigrading ofS that is not positive, however still
satisfiesS0 = k.

(2) Let deg :Zn→ Z via ei 7→ 1 (for i = 1, . . . ,n) be a positive(?!) multigrading
of S with kernelL. Calculate pd(IL).

E 3.

Let n = 2, Q = N{(1,1), (1,2), (1,−1), (1,−2)}. Find (with proof of completeness)
all non-zero Betti numbersβ j,b ( j ∈ N, b ∈ Q) of the corresponding lattice ideal.

E 4.

Let Q = N{a1, . . . ,a6} ⊆ Z
3 be a pointed affine semigroup, and letQ spanR3.

What projective dimensions are possible for the lattice ideal of Q?


