
PHYS 5040

Spring 2021

Algebra and Topology in Physics

Lecture 20

March 23



1 Give physical examples of “topological defects”.

Superfluid vortex:
[recall:Hktoeio]
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2 When are two loops in a space X homotopic?

lopradre
armeted"*0¥'" ÷÷i÷÷Q

÷÷÷÷.
a s : *

leg.SF,Ks ]Ip#if
notfifeified"
"

Loops8,& n a r e
homotopic forhomotopy

equivalent) i f I

continuous function F : S'* [off]→ X g .t , MO,O)
= 8,10)

- no ,D=riot
Example'.' 9999999 . . . g r ,

t)
p pgq g f f g g f f

r , o t r r r ← f f p i p q



3 Define the group ⇡1(X,x0).



4 Show that if the space X is connected, then ⇡1(X,x0) = ⇡1(X) does
not depend on the initial point x0.B
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5 When are two spaces homotopy equivalent? What is a deformation
retraction?
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6 Can Rn be contracted to a point? What about Rn � {0}?
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7 Show that if X and Y are homotopy equivalent, then ⇡1(X) = ⇡1(Y ).
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