MATH 504
EXERCISES 4

A. ZEYTIN

Unless otherwise stated G is a group.

(1) For each item in the following list, show that the map defines a group action of G on X, determine orbits, the
set X/G, the stabilizers and verify orbit stabilizer theorem :
> G=({£1}), X=R,

o:Gx X=X
(gyx) m gex:=g-x
» G=27°,X=R?
e:GxX—X
((n1,m2), (x,y)) = gex:= (N1 +x,n2 +y)
» G=63,X=63;,
o:Gx X=X
(g,x) —gex:=g 'oxog
» G = 63, X ={ the set of subgroups of &3},
e:GxX—=X
(g,H) — geH:=g 'Hg
> G=06y, X=06,,
e:GxX—X
(g,x) — gex:=gox
(2) Let X be a non-empty set admitting an action of a group G.

» Show that the set Fix(G) :={g € G| g e x = x for allx € X} is a subgroup of G
» Show that Fix(G) = NyexStab(x).

(3) Let X be a non-empty set admitting an action of a group G.

(4) Consider the map :
e: GL(2,R) x R* -5 R?

(v, (5, y)) ) Yo (x,y) == - (S)

» Show that the above map defines an action of GL(2, R) on R
» What is the orbit of (1,0)?
» What is the stabilizer of (1,0)?



