
Course Syllabus - Introduction to Lie Groups

Course Number: Special topic.
Course Title: Introduction to Lie Groups
Credit Hours: 3
Prerequisites: A good comprehension of linear algebra, calculus, and abstract algebra.
Objectives: To give an introductory course on the theory of Lie groups.
Course Content: (totally 38 hours)

(1) The exponential map
• vector fields, one-parameter groups [1 hour]
• Ad, ad, and d exp [2 hours]
• the Campbell-Baker-Hausdorff series [2 hours]

(2) Lie theory
• linear groups: definitions and examples [4 hours]
• the Lie algebra of a linear group [3 hours]
• coordinates on a linear group [1 hour]
• connectedness [1 hour]
• the Lie correspondence [2 hours]
• homomorphisms and coverings of linear groups [3 hours]
• closed subgroups [1 hour]

(3) The classical groups
• the classical groups: definitions, connectedness [4 hours]
• Cartan subgroups [3 hours]
• roots, weights, reflections [2 hours]
• fundamental groups of the classical groups [self-reading]

(4) Manifolds, homogeneous spaces, Lie groups
• manifolds [3 hours]
• homogeneous spaces [2 hours]
• Lie groups [4 hours]

(5) Integration on manifolds [optional]
(6) Representations: definitions and examples [optional]

Major Textbook: Lie Groups: An Introduction Through Linear Groups, Wulf Rossmann,
Oxford Graduate Texts in Mathematics, Oxford University Press Inc., New York.
References: (listed from introductory to advanced)

(1) Naive Lie Theory, John Stillwell, Springer, 2008.
(2) Matrix Groups: An Introduction to Lie Group Theory, Andrew Baker, Springer, 2003.
(3) Lie Groups, Lie Algebras, and Representations: an Elementary Introduction, Brian C.

Hall, Springer, 2004.
(4) Lie Groups: An Approach through Invariants and Representations, Claudio Procesi,

Springer, 2006.
(5) Lie Groups Beyond an Introduction, Anthony W. Knapp, Birkhäuser, 2002.
(6) Differential Geometry, Lie Groups, and Symmetric Spaces, Sigurdur Helgason, American

Mathematical Society, 2001.
Evaluation Procedures: Homeworks, projects and tests are given at the instructor’s discretion.
Students are expected to prove rigorous theorems and to compute concrete examples.
Grade Calculation: Homeworks 70%, Tests 30%. There may be variations in these procedures
depending on the individual instructors.
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http://www.google.com/search?hl=en&q=Lie+Groups%3A+An+Introduction+Through+Linear+Groups
http://books.google.com/books?id=udmCu3rX_0AC&pg=PP1&dq=Naive+Lie+Theory&ei=GiOwSsuuGqaCkQSU_qmOAw#v=onepage&q=&f=false
http://books.google.com/books?id=KzH0y4esAfIC&printsec=frontcover&dq=Matrix+groups:+an+introduction+to+Lie+group+theory&ei=YyOwSur_LZCwkAStqIWvAw#v=onepage&q=&f=false
http://books.google.com/books?id=m1VQi8HmEwcC&printsec=frontcover&dq=Lie+groups,+Lie+algebras,+and+representations:+an+elementary+introduction&ei=R7Q4S6H8N5j2ygS7u6TnDg&cd=1#v=onepage&q=&f=false
http://books.google.com/books?id=Sl8OAGYRz_AC&dq=Lie+Groups:+An+Approach+through+Invariants+and+Representations&printsec=frontcover&source=bl&ots=8LwOIDtKwN&sig=vVkZRMf5i8XGu6KCYOmr61wLIaM&hl=en&ei=DR-wSreeG4zQtgOkj6TLCw&sa=X&oi=book_result&ct=result&resnum=2#v=onepage&q=&f=false
http://books.google.com/books?id=U573NrppkA8C&printsec=frontcover&dq=lie+groups+beyond+and+introduction&ei=uyGwSrj9FJLYygTEmrmPBQ#v=onepage&q=&f=false
http://books.google.com/books?id=wd-sXTUGk98C&pg=PP1&dq=Differential+Geometry,+Lie+Groups,+and+Symmetric+Spaces&ei=lyGwStPkGoiqzQTZoI2NBQ#v=onepage&q=&f=false

