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Course Description

This course is an introduction to topological spaces. It deals with
constructions like subspaces, product spaces, and quotient spaces, and
properties like compactness and connectedness. The course concludes with
an introduction to fundamental groups and covering spaces. The course
discusses topics including sets and functions, images and preimages, and
finite, countable, and uncountable sets; how the topology on a space is
determined by the collection of open sets, by the collection of closed sets, or
by a basis of neighborhoods at each point, and what it means for a function
to be continuous; the definition and basic properties of connected spaces,
path connected spaces, compact spaces, and locally compact spaces; what
it means for a metric space to be complete, and characterizing compact
metric spaces; the Urysohn lemma and the Tietze extension theorem, and
characterizing metrizable spaces; and the construction of the fundamental
group of a topological space and applications to covering spaces and
homotopy theory.
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