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EXERCISE 1.

LetL C Z" be a lattice. We define
(L) ;=< xX*y* —x>y* : celL>.
Show that a binomial of the formf+y*- — x>y* is contained in every generating

set of (L) (i.e., it is a minimal generator) if and onlydfis M_-primitive.

EXERCISE 2.

LetL € Z" be a lattice. Show that

(1) M is the quotient of the fre§-module on the generatofs, : u € L} by
the submodule generated kY-e,.,, — X*+e, = 0 (forv,w € L).

(2) M_ = S[L]/ <x'=x2""Y : uuveNu-vel>.

EXERCISE 3.

Let L is the kernel of the map (1,1). Draw a (schematic) picture dfl, and
hull(M_). Which (and how many) faces are identified under the actioh?f
Calculate &3/L-graded free resolution &/I,_ as in the lecture.

BonuspointTry to draw a picture for the Laurent monomial modiMégenerated
by the sek x“y'2" : u+v+w = 0, not all three coordinates ofi(v, w) even. If
possible, find a cellular minimal free resolutionMf overk[x,y, Z].

EXERCISE 4.

3
Let L be the kernel of the matr|(<O 1 2

resolution ofM_ and show that it is minimal. Calculate for representativee$ac
their labels inZ* and inz*/L = Z2.

2). Calculate (if possible) the hull



