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1. Exercise (4 points)
Let X be a topological space and zy € X a point in X. The set of closed paths starting at
xo will be denoted by

Lao = {7:10,1] = X [7(0) = (1) = 2o}

Let e, v1,71, 71,72, 7% € L', where e = ¢ denotes the constant path. Prove the following
statements:

1.) Homotopy equivalence defines an equivalence relation.
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3.) Let v71(s) := (1 — s) denote the inverse path. Then v 1oy ~~yoy~! ~e.
) Iy >~ 91 and 75 > 75 then 71 09, >~ 7] 075,

)

5.) The composition of paths [y1] o [ya] = [71 © 2] is well-defined.

2. Exercise (4 points)
Show that the following representations S; and Sy of SU(2) are equal indeed where
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Sy = {A€Gl2,C)|ATA =1, = <O X

> and det(A) =1}
and
Sy i={ a b | la|* + [b]* = 1, a,b € C}
h 1= 5 oa)lla =1, a,beC}.
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