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1. Let 2Z denote the set of all even integers, that is the set {. . . ,−4,−2, 0, 2, 4, . . .}. Consider the group
(2Z,+).

(a) What is the identity element in this group?

(b) What is the inverse of 2? What is the inverse of -4? What is the inverse of a for any a in 2Z?

(c) What would you say is the relationship between (2Z,+) and (Z,+)?

2. Why do we exclude 0 when talking about the group (Q \ {0},×)? What is special (in a bad way as
far as groups are concerned) about 0 when it comes to multiplication?

3. (a) Draw out the multiplication table for ({1,−1, i,−i},×). Recall that i is just a variable with the
property that i2 = −1.

(b) What is the identity in this group?

(c) Find the inverse for each of the 4 elements in this group.

4. This question will be about (Z8,+).

(a) Draw out the table of powers as we did for (Z∗
7,×) and (Z4,+) on the board.

(b) What is |2|? What about |3| and |4|?
(c) What values of |x| are possible? Do you have a guess as to what might be true in general?

Check your guess with other groups.

5. Find all elements in Z∗
8 and draw out the multiplication table for (Z∗

8,×). What is |Z∗
8|?

6. Find the order of the following groups: (Zn,+), (Z∗
p,×) for prime p, (Poly(3), ∗), (Poly(n), ∗),

(Sym(3), ∗), (Sym(n), ∗), (Braid(3), ∗), and (Z,+).

7. (a) In (Braid(3), ∗), what is ∗ ? What is the inverse of ?

(b) In (Sym(3), ∗), what is ∗ ? What is the inverse of ?

8. Draw out the multiplication tables for (Poly(3), ∗) and (Sym(3), ∗). Compare them and write down
anything you notice.

9. Whenever people teach group theory, one of the most uttered phrases is “the Rubik’s cube is an
example of a group.” How is the Rubik’s cube a group? What is the identity in this group?

10. Look at all the groups we have played with today. What do all of these groups have in common?
How would you formally define a group? Do any of these groups have the same structure as each
other? Keep a list of anything you think might be true about all groups and try to prove or disprove
your guesses.
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