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Abstract:

Mathematicians, specially combinatorialists are always on the lookout for beautiful struc-
tures and formulas. Two such beautiful formulas are respectively the number of alternating
sign matrices (ASMs) of a given order and the number of domino tilings of Aztec diamonds.
Each is given by a simple expression. The existence of formulas of such compelling simplic-
ity and beauty have encouraged mathematicians to look for further refinements in these
objects and enumerate them. This thesis deals with two such problems which are inspired
by the lookout for formulas of some degree of simplicity and beauty.
On one hand we prove refined enumeration formulas for several symmetry classes of ASMs
as well as for some closely related classes of matrices with respect to classical boundary
statistics. Our results prove conjectures of Robbins, Fischer and Duchon. On the other
hand, we look at the more general problem of finding the number of domino tilings of an
Aztec rectangle with arbitrary defects on the boundary. The technique that is used for
proving this result is called Kuo condensation. We also present a generalization of Kuo’s
result, which in itself is a generalization of a result of Ciucu.
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