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1. Express the following permutations as products of transpositions and identify them
as even or odd.

a) (14356) b)(156)(234) c)(1426)(142) d) (17245)(1423)(154632)

2. Let α = (134562), β = (1243)(56) ∈ S6. Compute

a) α3 =

b) α6 =

c) β2α =

d) αβ2 =

e) α100 =

part b) was a hint about the order of a permutation. It is very easy to see a single
permutations order, just look at how many numbers it has! Also note that part e) has an
easy solution, don’t use brute force to solve it



3. Find the inverse of the following permutations. Remember the identity permu-
tation is written as (1). and it is the permutation that sends everything to itself, i.e.
(1) = (1)(2)(3)...

a) (1234)−1 =

b)(123456)−1 =

c)(42351)−3 =

This is the inverse of (42351)(42351)(42351). Which we could also write as [(42351)3]−1.

4. Find the order of each of the following permutations. Note: there is a trick involving
orders of permutations. It involves least common multiples. See if you can find it and use
the fact from 2 b) to achieve simple solutions.

a) |(12)(345)| =

b) |(12)(3456)| =

c) |(1234)(56789)| =

d) Let α = (1342). Find |〈α〉|

5. Find the permutations that correspond to the rigid symmetries of a rectangle. Do
the same for a rhombus. Are they the same group?

6. Find the subgroups of Z2×Z3. (From now on, if there is a group of integers mod n,
Zn, the operation is always addition)

a) Is it cyclic? If so, what is a generator?

b) Is it abelian?

c) What is |Z2 × Z3|



7. Find all the subgroups of Z2 × Z2 and use this to show that

Z2 × Z2 6= Z4

If these groups were equal they would have the same number of subgroups and all those
subgroups would have the same respective orders.

a) Z2 × Z2 cyclic? Abelian?

b) What is |Z2 × Z2|

8. Consider the element (1, 2, 4) ∈ Z2 × Z3 × Z8.

What is |(1, 2, 4)|? Just start computing 〈(1, 2, 4)〉 and remember it is coordinate-wise
ADDITION!

9. (BONUS QUESTION).

a) Consider (r, 3) ∈ D5 × U(8), for r ∈ D5 and 3 ∈ U(8).

Find |r| in D5 and then find |3| in U(8).

Now compute |(r, 3)| in D5 × U(8).

Generalize (HARD QUESTION. Just think about it, you don’t have to answer)

If we have two group elements x ∈ G1, y ∈ G2 for two different groups G1 and G2, and

|x| = n and |y| = m

.
What is the order of (x, y)?

10. (SUPER BONUS QUESTION)
What well-known group of permutations is the same as the group of symmetries of the
cube?! What about a tetrahedron? (Hint: if you’d like to try and find it, you should make
the polyhedra with zomes)


