
Let A = {ai | 1 ≤ i ≤ m} be a subset of Zn such that the semigroup generated by
A, NA = {Pm

i=1 niai |ai ∈ A, ni ∈ N}, is an affine semigroup. An affine semigroup
S is a Þnitely generated subsemigroup of Zn with no invertible elements, that means
S ∩ (−S) = {0}. To the set A we associate the toric ideal IA which is the kernel of
the K-algebra homomorphism

φ : K[x1, . . . , xm]→ K[t1, . . . , tn, t
−1
1 , . . . , t−1

n ]

given by
φ(xi) = tai = t

ai,1

1 . . . tai,n
n for all i = 1, . . . ,m ,

where ai = (ai,1, . . . , ai,n). The set of zeroes of IA, V (IA) ⊂ Km is an affine
toric variety. To the toric variety V (IA) we associate a strongly convex rational
polyhedral cone

σ = posQ (A) := {l1a1 + · · ·+ lmam | li ∈ Q+} := Q+A,

where Q+ denotes the set of nonnegative rationals.
We will discuss the interaction between algebraic properties of the toric ideal IA

and geometric properties of the cone σ = posQ (A).
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