
LIE GROUPS, HOME ASSIGNMENT 6

1. Prove that any two universal coverings of a connected space X are iso-
morphic.

2. Calculate the fundamental group of a real Grassmannian Gr(p, n) that
classifies all p-dimensional subspaces in Rn.

3. Calculate the fundamental groups of the following Lie groups:
a) SO(n,R).
b) SO(n,C).
c) PSL(n,R), PSL(n,C), where PSL(n,F) is defined as the factor of

SL(n,F) by the scalar matrices.
4. Prove that Sn is simply connected for n > 1, using van Kampen theorem.

5*. Using the description of covering spaces in terms of the fundamental
group, prove van Kampen theorem.
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