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Morse theory on manifolds with boundary and its application to Floer theory
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Morse theory has mainly dealt with closed manifolds, but in this research
project, we consider Morse homology of manifolds with boundary, especially their algebraic
structures, so called Morse homotopy, or A-infinity structures. In Morse homology of manifolds with
boundary, the behavior of the integral curves of the gradient vector field of Morse functions near
the boundary is important. So far, the research director has constructed a product structure called
the cup product for the Morse homology of manifolds with boundary. But, unfortunately, for
higher-order product structures, the behavior of the gradient tree that appears in these structures
is too combinatorially complicated, and no explicit construction of such structures has yet been
achieved.
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