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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 are foundations of modern theoretical physics. They have broad applications in General
Relativity, Field Theory, and Condensed Matter Physics. In particular, Einstein Gravity is essentially Riemann Geometry.
This course will introduce various basic concepts of Differential Geometry and touch upon relevant applications, building
the foundations for deeper studies of the subject.
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The students will be able to grasp the content of the lectures.
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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.)

Lecture 1: Formal introduction to maps, vector spaces, topological spaces, etc. ( 2 hours)
Lecture 2: Homotopy ( 2 hours)

Lecture 3: Homology ( 2 hours)

Lecture 4: Manifolds: basics (2 hours)

Lecture 5: Differential forms and de Rham cohomology (2 hours)

Lecture 6: Manifolds: Lie groups and Lie algebras (2 hours)

Lecture 7: Fiber bundles: basics (2 hours)

Lecture 8: Connections on fiber bundles (2 hours)
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1. Mikio Nakahara Geometry, Topology, and Physics, 2nd edition CRC Press 2003

2011
John Baez Gauge fields, knots, and gravity World Scientific 1994

5. Chris J. Isham Modern Differential Geometry for physicists World Scientific 1999

2. Theodore Frendel The geometry of physics: an introduction, 3rd edition Cambridge University
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This Course has been approved by the following person or committee of authority
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Education Instruction Committee of Physics department




