
Motivation

Theorem. (Steingrímsson 2001)

Question

Do other counting polynomials in graph theory have 

the same property?

The chromatic polynomial of a graph

is the Hilbert function of a relative Stanley‐Reisner ideal.
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Theorem

the modular and integral flow polynomials and

the modular and integral tension polynomials of 

are Hilbert functions of relative Stanley‐Reisner ideals.

Let be a graph. Then

Relative Polytopal Complexes

For any set the Ehrhart function

A ‐dimensional polytope is integral if all vertices of have integer coordinates.

is called compressed if every pulling triangulation of is unimodular.

A relative polytopal complex is a pair of polytopal complexes.

is given by
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is the set of points contained in but not in , that is, 
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Bounds on the Coefficients

Theorem.

A polynomial is the Hilbert function

if and only if

for all

of some relative Stanley‐Reisner ideal

Better Bounds on the Coefficients

[See separate article arXiv:1004.3470.]
...exploiting the geometry of inside‐out polytopes.

Let denote the modular flow or tension polynomial of a graph.

Let and define the ‐vector of

the polynomial by

Then 1.

2.
3. is an ‐vector.

for

Theorem.

Hilbert equals Ehrhart

If all faces of     are compressed lattice polytopes,

then

for any subcomplex

there exists a relative Stanley‐Reisner ideal

such that for all

Let      be a polytopal complex.
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Fact. If is an integral relative polytopal complex,

then is a polynomial in called the

Ehrhart polynomial of .

Stanley‐Reisner ideal

Stanley‐Reisner ring

Relative Stanley‐Reisner ideal

The Hilbert function
counts monomials of
degree in

Example:

Relative Stanley‐Reisner Ideals

The Hilbert function of is

.

Flows and Tensions
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Example: ‐flows
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