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This course is an introduction to Lie groups and Lie algebras.
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Course objectives are subject to the expertise of the instructor.
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Basic Learning Outcomes and Dept.” s
Education
Objectives
A PR B E RS ons B4ERI25 4 - Have well-founded expertise in mathematics and be .
capable of logical reasoning.
B EREYHUvEMDN A > NP E BT o Be able to study other fields of O
science so as to conduct interdisciplinary research in the future
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Be capable of independent thinking and have the problem-solving skills.
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¥ ¥ i B # Teaching Schedule & Content

#F =t Week R % Subject/Topics # 3xRemarks
1 2025/9/9: Introduction: Galois theory and Lie theory
2 9/16: Prolongation
3 9/23: (No class due to typhoon)
4 9/30: Symmetry groups of differential equations
5 10/7: Lie algebras. The matrix exponential
6 10/14: Matrix Lie groups
7 10/21: The Baker - Campbell - Hausdorff formula
8 10/28: The exponential map. Local homomorphisms




9 11/4: Midterm Exam

10 11/11: Analytic subgroups. Lie’s third theorem

11 11/18: Root systems

12 11/25: Semisimple Lie algebras and their representations (I)
13 12/2: Semisimple Lie algebras and their representations (II)
14 12/9: Examples of representations of Lie groups

15 12/16: Compact Lie groups

16 12/23: Representations of compact Lie groups

17 12/30: Final Exam

18 2026/1/6: Octonions and exceptional Lie groups

% % K % Teaching Strategies

¥ P Lecture |:| & 2 e#Group Discussion |:| 28.F ¥ Field Trip
|:| H i Miscellaneous:

# 5 £] #7 p T Teaching Self-Evaluation

#1374 4 (Innovative Teaching)

[ ] w5 4 (PBL) [ | man e ieg v (TBL) [] a2y (SBL)
Déﬂﬁff{i Flipped Classroom I:l Ee3xEr Moocs

A ¢ § = (Social Responsibility)

|:| # 4 F B Community Practice |:| # % £ 1% Industy-Academia Cooperation

53¢ & i¥(Transdisciplinary Projects)

|:| B 7% %% Transdisciplinary Teaching |:| Bk s %% Inter-collegiate Teaching

|:| #§F & 3 Courses Co-taught with Industry Practitioners
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General Performance
(Attendance Record)

#¢ A4 Midterm Exam 25%

4+ 24 Final Exam 25%

% %4 Homework and/or
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Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)
References:
—- John C. Baez, The Octonions, Bulletin (New series) of the American Mathematical Society, Volume
39, Number 2, Pages 145-205
—— Brian C. Hall, Lie Groups, Lie Algebras, and Representations: An Elementary Introduction, Second
Edition, Springer International Publishing
— Alexander A. Kirillov, Jr, An Introduction to Lie Groups and Lie Algebras, Cambridge University
Press
—— Anthony W. Knapp, Basic Algebra, Digital Second Edition. Available on the author’ s website
(https://www. math. stonybrook. edu/~aknapp/)
—— Anthony W. Knapp, Lie Groups Beyond an Introduction, Digital Second Edition. Available on the
author’ s website (https://www. math. stonybrook. edu/~aknapp/)
—- Yvette Kosmann - Schwarzbach (translated by Stephanie Frank Singer), Groups and Symmetries: From
Finite Groups to Lie Groups, Second Edition, Springer Nature
—— Peter J. Olver, Applications of Lie Groups to Differential Equations, Second Edition, Springer-
Verlag
—— Peter J. Olver, Introduction to Partial Differential Equations, Springer International Publishing
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Teaching Aids & Teacher’ s Website(Including online teaching information.
Personal website can be listed here.)
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