
PHYS 5040

Spring 2021

Algebra and Topology in Physics

Lecture 23

April 6



1 Define a free group, and a free product of groups.

Freeproduct: groupsG and H
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2 Explain how to compute ⇡1(X) for any CW complex X.
Algorithm fo rTilly,i f X i s a CW-complex'. v a n Kampen'sThm:
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3 Calculate ⇡1(Sn).



4 Calculate the fundamental group of RP2.

Recall: LAW8) 192132=52/2,
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5 Calculate the fundamental group of two-dimensional torus, and the
Klein bottle.
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6 What happens when you move two topological defects around each
other (in two dimensions), when ⇡1(X) is non-Abelian?

•

•



7 Preview ⇡n(X).


