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The course information as follows may be subject to change, either during the session because of unforeseen

circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Geometry and topology, algebra, and analysis are the three major fields of pure mathematics. It emphasizes geometric
intuition and visualization, and includes active research areas such as differential geometry (geometric analysis),
algebraic geometry, algebraic topology, and geometric topology (low-dimensional topology). The seminar grows out of a
strong representation of the field by faculty in the Department. Relevant faculty members will take turns over semesters
to organize interested students for directed reading on hot topics. Registered students will present assigned topics
under supervision of the instructor, with supplementary lectures by the instructor, other relevant faculty members, as well
as experts in the field from other universities. Recent proposed topics include applied and computational topology,
manifolds and modular forms, the topology and geometry of four-manifolds, knot theory and algebraic number theory.
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e Learn the basic theory and examples of topics in geometry and topology.

e Acquire a scientific mentality and basic abilities for research.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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e Introduction and organization (1 lecture)
e  Student presentations (3 lectures)

e  Supplementary examples and applications (1 lecture)
e Student presentations (3 lectures)
e Supplementary examples and applications (1 lecture)
e Student presentations (3 lectures)

e Supplementary examples and applications (1 lecture)

e Additional topics and applications, further readings (2 lectures)

HM REESE%E Textbook and Supplementary Readings

#Hbt Textbook

Society

2% 4, References

e Herbert Edelsbrunner and John L. Harer, Computational Topology: An Introduction, American Mathematical

e  Friedrich Hirzebruch, Thomas Berger, and Rainer Jung, Manifolds and Modular Forms, Viewweg
e Alexandru Scorpan, The Wild World of 4-Manifolds, American Mathematical Society
e Masanori Morishita, Knots and Primes: An Introduction to Arithmetic Topology, Springer

e Raul Rabadén and Andrew J. Blumberg, Topological Data Analysis for Genomics and Evolution: Topology in
Biology, Cambrige University Press
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