
Algebra IIDepartment of Mathematis and StatistisProblem sheet 3Thu 11.2.20101. Desribe the onjugay lasses of the groups S4 and A4, and �nd their sizes.Find all normal subgroups of these groups.2. Assume that in the representation of � 2 Sn as a produt of disjoint yles,there are yles of the same length or yles of even length. Show that thereexists � 62 An, suh that �� = � (that is, � entralises �).3. Find the onjugay lasses and the entre of the dihedral group D2n.Hint: Every element of D2n an be written as �j or �j�. The onjugay lassesshould represent di�erent rotation angles and di�erent types of axes of reetion.4. Assume that G ats on the set X, and that g; h 2 G belong to the sameonjugay lass. Prove that jFix(g)j = jFix(h)j.5. Count the number of distint olourings of the edges of a regular hexagon, using4 olours.6. Prove that the symmetry group of a ube is isomorphi to S4, and verify thatthe onjugay lasses of the said symmetry group are determined by axes andangles of rotation, as was mentioned in Example 3.12.Hint: De�ne the natural ation of the symmetry group of a ube on the setof diagonals passing through opposite orners. Show that this ation in a one-to-one homomorphism to the group S4 (so alled faithful ation). To provesurjetivity, you an ount the size of the symmetry group with the help ofTheorem 2.7 (onsidering a point stabiliser).


