Math 3140 - Assignment 12
Due November 16, 2016

(1) Read pages 220-221 in [1] on the rotational symmetries of the
cube:

(a) How many are there?

(b) Number the faces of the cube 1,...,6. What are the cycle
structures for the rotational symmetries on 1,...,67 How
often does each cycle structure appear in this group?

(2) How many colorings are there of the faces of a cube in 2 col-
ors up to rotational symmetry? (Two colorings are considered
equivalent when one can be obtained from the other by rotating
the cube.)

Hint: exercise (1)
(3) (a) For g = (123 4)(56) determine Cs,(g), the centralizer of
g in Sg.

(b) How many elements in Sy are conjugate to (1 2 3 4)(5 6)?

(4) How many elements in S are a product of 2 disjoint cycles of
length 3 each?

Hint: What is the size of the centralizer of such an element?

(5) Assume that a permutation g in \S,, has a decomposition into m;

cycles of length ki, ms cycles of length ks, ..., and my cycles of
length k, where ky > ko > --- > k;, and myq, ..., my are positive
integers.

Determine the size of the conjugacy class of g in S,,.
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