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Seatwork 2

(1) Terms of the day: quotient group G/H, stabiliser subgroup Stabg(a) of an element
aeQ

cos(f) —sin(d) 0

(2) Let H=q Rg= | sin(f) cos(@) 0] :0¢€]0,2m) p ~ SO(2), seen as a subgroup
0 0 1

of SO(3). This consists of all rotations around the z-axis. In this exercise, we would

like to show that H is not a normal subgroup. To do this, it suffices to show the
following;:

e there exists g € SO(3) and h € H, such that
ghg™ & SO(2).
(a) Let go € SO(3) be the rotation around the z-axis with the angle 6. Determine

gy in matrix form with respect to the canonical basis vectors.

(b) Determine (g,)".
Hint: Remember that gy € SO(3)!

(c) Show that gyhg,"' & SO(2), for some h € H.
Hint: It suffices to show that the product is not of the form Ry.

*If you need extra paper, please ask the tutor.



