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Sets of reals with maximality properties
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We investigated the structure of the real numbers and of its subsets from the
points of view of combinatorial set theory and descriptive set theory. A main focus of this research was
to carry out independence proofs, using the method of forcin%, about aspects of sets of reals satisfying
certain maximality properties, like maximal almost disjoint families, ultrafilters, gaps, and towers.

We obtained new results about cardinal invariants which are defined as the least size of such families
with maximality properties, and their relationship with other classical cardinal invariants of the
continuum, showing for example that the closed almost disjointness number can consistently be both larger
and smaller than the unbounding number.

We also proved new results about the possible complexity of such families in the projective hierarchy,
showing for example that the existence of a coanalytic maximal almost disjoint family is consistent with

large unbounding number.
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