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Problem 1. The Ehrhart series of the standard simplex A .
Compute the rational function associated to the Erhart series of the standard simplex A,.

Problem 2. The Ehrhart series of pyramids.
Let P C R be a lattice polytope with vertex set ver(P) = {v1,...,v,} C Z% and associated Ehrhart series
Ehrp(t) = > ren, ehrp(k)t*. Consider the pyramid pyr(P) over P:

pyr(P) := conv{(%l) () ((IJ)}

a) Compute the Ehrhart counting function ehr,(py(k) of the pyramid over P.
b) Compute associated rational functions Ehr,, . (p)(t) of the pyramid over P.

Problem 3. Binomials as basis for polynomials.

As the classical binomial coefficient (’;’Z) = m(m_l)‘;i'!(m_nﬂ) for n,m € N extends naturally to n € C,
we define the polynomial f;(t) := (Hffj ) for fixed d € Ny and all j € Ny with 5 < d.

a) Prove that (Hd;l_k) = (—1)d(kd_t) forallt,k € Cand d € Ng.

b) Compute the leading coefficient and the degree for each polynomial f;(t) and show that fo(),. .., fa(?)
is a basis for the vector space of all polynomials of degree < d.

Problem 4. Generating functions and polynomials.
Prove that f : Ny — R extends to a polynomial f : R — R of degree d if g : R — R is a polynomial of

: o . N g(2)
degree at most d with non-vanishing constant coefficient and » ;. f(i)2" = 0T




