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Abstract

The thesis is a collection of four papers dealing with Hilbert functions and
Betti numbers.In the first paper, we study the h-vectors of reduced zero-
dimensional schemes in  . In particular we deal with the problem of findingthe
possible h-vectors for the union of two sets of points of given h-vectors. To
answer to this problem, we give two kinds of bounds on theh-vectors and we
provide an algorithm that calculates many possibleh-vectors.In the second
paper, we prove a generalization of Green’s Hyper-plane Restriction Theorem
to the case of finitely generated modulesover the polynomial ring, providing
an upper bound for the Hilbertfunction of the general linear restriction of a
module M in a degree dby the corresponding Hilbert function of a lexicographic
module.In the third paper, we study the minimal free resolution of theVeronese
modules, , where  by giving a formula for the Betti numbers in terms of the
reduced homology of the squarefree divisor complex. We prove that is Cohen-
Macaulay if and only if k < d, and that its minimal resolutionis linear when
k > d(n − 1) − n. We prove combinatorially that the resolution of  is pure.
We provide a formula for the Hilbert seriesof the Veronese modules. As an
application, we calculate the completeBetti diagrams of the Veronese rings
  .In the fourth paper, we apply the same combinatorial techniques inthe study
of the properties of pinched Veronese rings, in particular weshow when this
ring is Cohen-Macaulay. We also study the canonicalmodule of the Veronese
modules.
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