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Reading instructions. The sixth lecture was an overview of homogeneous
spaces, symmetric spaces, and the holonomy of a Riemannian manifold. The
contents roughly corresponds to:

• Lie groups, basics, [3, Appendix B, pp. 446-452].
• Killing fields, the isometry group of a Riemannian manifold as a Lie

group, homogeneous spaces, [3, Chapter 9, pp. 249-262].
• Symmetric spaces [4, Chapter 10.1-10.2] (but not the details of the

Lie algebra description in Section 10.1.3).
• Holonomy [4, Chapter 10.3]

Symmetric spaces are also treated in [3, Chapter 11]. Further reading on
holonomy can be found in [1] and [2].

Exercises.

(1) O’Neill [3] problems 9.14, 9.15 (p. 260).
(2) Petersen [4] exercises 10.5.1, 10.5.2, 10.5.9, 10.5.11, 10.5.13 (pp. 392-

393).
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