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Course Outline:

PART 1: Lie Algebras (8 topics, each taught for two weeks)
The four infinite series of classical simple complex Lie algebras
Nilpotent and solvable Lie algebras, fundamental theorems
Semisimple Lie algebras

Representation theory for SL(2,C)

Root space decomposition

Abstract root spaces and their properties

Weyl group, simple roots, order relation, Weyl chambers

Classification via Dynkin diagrams



PART 2: Lie Groups (8 topics, each taught for two weeks)

Review of basic calculus on manifolds. Definition of Lie groups. Examples.
The Lie algebra. The exponential map. The three adjoint actions
Baker-Campbell-Hausdorff, Lie's First Fundamental Theorem

Lie subgroups, Lie group homomorphisms, link to exponential map
Classification of connected Abelian Lie groups

Connected component of the identity. Simply connected Lie groups

Lie's Second Fundamental Theorem

Lie's Third Fundamental Theorem, informal discussion



