
Abstract Algebra II Van Wyk
Extra Credit Problems Due Whenever

Write your proofs in complete sentences. Read the syllabus
regarding the restrictions on correspondence among students.

1. (10 points) If f : X → Y is a function and y ∈ Y , then

f−1(y) = {x ∈ X | f(x) = y}.

Notice that f−1(y) is a set which generally contains more than one
element (unless f is an injection). In particular, f−1 is generally not a
function.

Let φ : G → H be a group homomorphism, and let x, y ∈ H. Determine
what, if anything1, the two sets φ−1(xy) and φ−1(x)φ−1(y) have in
common2.

(In other words, in what sense do inverse images of elements under a
homomorphism imitate the homomorphism property?)

2. (10 points) Let X and Y be sets. If there exist surjections f : X → Y
and g : Y → X, then there exists a bijection h : X → Y .

1That is, ⊆, ⊇, =, or none of these.
2If A,B ⊆ G, then AB = {ab ∈ G | a ∈ A and b ∈ B}.


