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TITLE: What is the minimal possible number of non-degenerate critical points of a
smooth function on a closed 2-dimensional surface?

ABSTRACT:

A non-degenerate critical point of a smooth function of one variable is a point where
the first derivative of the function vanishes but the second one is non-zero. This notion
admits a generalization for smooth functions on smooth surfaces (of any dimension).
One of the most beautiful and important theories in modern geometry and topology,
called Morse theory, relates non-degenerate critical points of functions on a smooth
surface (of any dimension) to the topological structure of the surface.

The project is a research-oriented exercise (with a known but non-trivial answer) - the
participant(s) will get familiar with Morse theory through a guided reading of the
relevant literature and use it to answer the question appearing in the title and to
understand how it is related to the following picture:
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Prerequisites for the project include basic undergraduate courses in multi-variable
analysis, linear algebra, ordinary differential equations, smooth manifolds and
algebraic topology. Students interested in the project, especially those who have not
studied yet basic courses on smooth manifolds and algebraic topology, are strongly
encouraged to attend the Undergraduate Summer School that will take place in the
Technion a week before the Summer Research Projects - much of the required
background knowledge for the project will be explained in the mini-courses given in the
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