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1. Define G-set, stabilizer and orbit.
2. Let S be a G-set. Show that the orbits partition S.

3. Let Sbe a G-set and let s € S. Show that the stabilizer of s is a subgroup of G.

4. Let § be a G-set and let s € S. Show that there exists a bijection between G/ G, and Gs.

5. Let Sbe a G-set. Let s € Sand g € G. Show that G, = gGXg_1

6. Let G be a group. The group G acts on itself by left multiplication. Compute the stabilizer and
orbit of each element.

7. Define conjugacy class and centralizer and explain the relationship between these and the action of
G on itself by conjugation.

8. Let G be a group and let H be a subgroup of G. The group G acts on G/H by left multiplication.
Compute the stabilizer and orbit of each coset.

9. Define center and conjugacy class and prove the class equation.

10. The symmetric group S, acts on S = {1, 2, 3, 4} by permutations. Compute the stablizer and the
orbit of each element.

11. The dihedral group Dy acts on the vertices of a pentagon. Compute the stabilizer and the orbit of
each vertex.
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The dihedral group Dy acts on the edges of a pentagon. Compute the stabilizer and the orbit of
each edge.

The cyclic group C; acts on the vertices of a pentagon. Compute the stabilizer and the orbit of
each vertex.

The cyclic group Cs acts on the edges of a pentagon. Compute the stabilizer and the orbit of each
edge.

The symmetric group S, acts on the vertices of a tetrahedron. Compute the stabilizer and the orbit
of each vertex.

The symmetric group S, acts on the edges of a tetrahedron. Compute the stabilizer and the orbit of
each edge.

The symmetric group S, acts on the faces of a tetrahedron. Compute the stabilizer and the orbit of
each face.

Describe how the group (Z /2Z)x(Z /2Z)x(Z | 2Z) acts on the vertices of a cube. Compute the
stabilizer and orbit of each vertex.

Let S be a G-set and let s € S. Show that Card(G) = Card(Gs)Card(G,).



