
MACM 101 — Discrete Mathematics I

Exercises on Functions. Complete by: Thurs-

day, July 9th at 11:59pm

Submit your work in pdf format via crowdmark for a completion
mark. If you typed up your work, generate a pdf by, e.g., printing
to pdf. If you hand-wrote your solutions, upload a scanned copy
in pdf format.

1. Is the function f : Z→ Z defined as f(n) = n2 + 2 one-to-one?

2. Determine whether or not the function f : Z× (Z− {0})→ Z is onto,
if f((m,n)) = bm

n
c.

3. Let f be a function from X to Y . For A ⊆ X, let also f(A) denote the
set f(A) = {f(a) | a ∈ A}. Prove that f is one-to-one if and only if

f(A ∩B) = f(A) ∩ f(B)

for any subsets A,B ⊆ X.

4. Let f be a function from Z × Z to Z × Z (that is, f maps pairs of
integers to pairs of integers) given by f(x, y) = (x + y, x − y). Is f
one-to-one? onto? Prove or give a counterexample.

5. Given g = {(1, b), (2, c), (3, a)}, a function from X = {1, 2, 3} to Y =
{a, b, c, d}, and f = {(a, γ), (b, α), (c, δ), (d, γ)}, a function from Y to
Z = {α, β, γ, δ}, write f ◦ g as a set of ordered pairs.

6. Let f(x) = ax + b and g(x) = cx2 + dx, where a, b, c, and d are
constants. Compute f ◦ g and g ◦ f . Determine for which constants a,
b, c, and d it is true that f ◦ g = g ◦ f .
(Hint: Note that polynomials dnx

n + dn−1x
n−1 + · · · + d1x + d0 and

enx
n + en−1x

n−1 + · · · + e1x + e0 are equal as functions if and only if
dn = en, dn−1 = en−1, . . . , d1 = e1, d0 = e0.)

7. Let f, g be functions from positive integers to positive integers givem
by formulas

f(n) = n2, g(n) = 2n.

1



Find the compositions f ◦ f , g ◦ g, f ◦ g, g ◦ f .

8. Given f = {(a, b), (b, a), (c, b)}, a function from X = {a, b, c} to X.

(a) Write f ◦ f and f ◦ f ◦ f as sets of ordered pairs.

(b) Define
fn = f ◦ f ◦ · · · ◦ f︸ ︷︷ ︸

n times

.

Write f 450 as a set of ordered pairs.

9. If f ◦ g is one-to-one, does it follow that f is one-to-one?

10. Show that the function f : R− {3} → R− {2} defined by f(x) = 2x−3
x−3

is a bijection, and find the inverse function.
(Hint: Pay attention to the domain and codomain.)
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