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Abstract In this paper, it is proved that, if a toric ideal possesses a fundamental
binomial none of whose monomials is squarefree, then the corresponding semigroup
ring is not very ample. Moreover, very ample semigroup rings of Lawrence type are
discussed. As an application, we study very ampleness of configurations arising from
contingency tables.
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1 Introduction

A configuration in R
d is a finite set A = {a1, . . . , an} ⊂ Z

d≥0 such that there exists
a vector w ∈ R

d satisfying w · ai = 1 for all i . Let K [t] = K [t1, . . . , td ] denote the
polynomial ring in d variables over a field K . We associate a configuration A with the
semigroup ring K [A] = K [ta1, . . . , tan ], where ta = ta1

1 · · · tad
d if a = (a1, . . . , ad).

Let K [x] = K [x1, . . . , xn] denote the polynomial ring in n variables over K . The
toric ideal IA of A is the kernel of the surjective homomorphism π : K [x] −→ K [A]
defined by setting π(xi ) = tai for 1 ≤ i ≤ n.

We are interested in the following conditions:
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