
MATH 220.201 CLASS 14 SOLUTIONS

(1) For each of the following relations f from A and B, is it a function? If it is, write
an expression for f(a) in terms of a. If not, explain why.
(a) A = B = {1, 2, 3, 4}, f = {(1, 2), (2, 3), (1, 3), (4, 4)}.

Solution: It is not a function, because (1, 2) and (1, 3) are both in f .

(b) A = R− {1}, B = R, f = {(a, b)| 1
a−1

= b}.

Solution: It is a function, and f(a) = 1
a−1

.

(c) A = B = N, f = {(2n− 1, n)|n ∈ N} ∪ {(2n, n)|n ∈ N}.

Solution: It is a function, and

f(a) =

{
a
2

if a is even
a+1
2

if a is oddmbc

This can also be written as f(a) = da/2e (called the ceiling function of a/2).

(2) Let f : R → R be the function de�ned by f(x) = x2. Determine the following
sets.

(a) f([0, 4])

Solution: [0, 16]

(b) f([−1, 2])

Solution: [0, 4]

(c) f−1([0, 9])

Solution: [−3, 3]

(d) f−1([1, 4])

Solution: [0, 16]

(3) Suppose that A,B are sets and f : A→ B is a function.
(a) If C ⊆ A, is it necessarily true that f−1(f(C)) = C?

Solution: No, not necessarily. Consider the function f : {1, 2} → {3, 4}
de�ned by f(1) = 4 and f(2) = 4. Then let C = {1}. Then f(C) = {4},
and f−1(f(C)) = {1, 2}. In general, f−1(f(C)) ⊇ C.

(b) If D ⊆ B, is it necessarily true that f(f−1(D)) = D?

Solution: No, not necessarily. Consider the same function as above and let
D = {3}. Then f−1(D) = ∅, and so f(f−1(D)) = ∅. In general, f(f−1(D)) ⊆
D.
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