Gluing and desingularization are important
and powerful techniques In geometric
analysis. These methods have been widely
used to resolve difficult problems and to
reveal new geometric phenomena. The
general strategy involves identifying suit-
able local models, gluing them fo initial
geometric objects to construct approxi-
mate solutions with conftrolled properties,
and then applying PDE techniques to solve
highly nonlinear equations and obtain gen-
uine solutions.

Professor Nikolaos Kapouleas is a waorld

famous leading expert Iin this direction.
These techniques have played a central
role in many developments in differential
geometry. In parficular, they have been
used in the study of constant mean curva-
ture (CMC) surfaces, minimal surfaces, spe-
cial Lagrangian, self-shrinkers, free bound-
ary minimal surfaces, certain geometric
manifolds such as Eguchi-Hanson spaces,
efc.

This course will intfroduce some of the main
ideas and constructions in these gluing
methods and explore how they are applied
INn geometric analysis.
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In the first part of the course, Prof.
Kapouleas will review various
constructions in Differential Ge-
omeitry by PDE gluing methods,
including constructions of CMC
(hyper)surfaces, desingularization
and doubling constructions for
minimal (hyper)surfaces, and the
determination of the index and
nullity of some minimal surfaces.

In the second part Prof. Kapou-
leas will discuss in some detail the
gluing methodology emphasizing
important ideas in the construc-
tions presented in the first part.
These lectures will be designed to
be accessible to graduate stu-
dents.



