
CSU Math 366

Homework 2
Due Friday, February 19, anytime, on Gradescope.

Remark. Your answers should be briefly explained. If you’re only writing math symbols,
then you’re not explaining things — make grammatically correct sentences by adding in just
a few English words. For example, suppose the assigned problem were “Solve x2−3x+2 = 0.”
The answer

“x2 − 3x + 2 = 0 (x− 1)(x− 2) = 0 x = 1 or x = 2, ”

would not make me 100% happy, but the following answer would:

“Since x2 − 3x + 2 = 0 implies (x− 1)(x− 2) = 0, we have x = 1 or x = 2.”

Note we added only four English words.

Reading. Read Chapters 3 and 4.

Problems.

1. Section 3.5, #2(a)(d).

Hint: Neither (a) nor (d) are groups. Your task is to explain why.

2. Section 3.5, #13. Show that R∗ = R \ {0} is a group under the operation of
multiplication.

Remark: The symbol R∗ = R\{0} means the set of all real numbers with zero removed.
I think I have referred to this before as R6=0. Any of these notations is fine!

3. Let G be a group and let a, b ∈ G. Prove that (ab)−1 = b−1a−1.

Hint: I am not asking you to write “This follows from Proposition 3.19 in our book.”
I’m asking you to redo the proof of this Proposition, i.e. to make it your own and to
give your own (terse and precise) explanation if you like. I also don’t want you to
write “This follows from the next problem on this same homework assignment.” This
property is sometimes called the “shoes and socks” property, which I think is a good
name.

4. Section 3.5, #27. Let G be a group and let g1, g2, . . . , gn ∈ G. Prove that the inverse
of g1g2 · · · gn is g−1n g−1n−1 · · · g−11 .


