
Solutions for HW 18

Problem 3.1: 4

a. Let ε > 0. Then choose δ = ε
5
. Then |(5x − 11) − (−1)| =

|5x− 10| = 5|x− 2| < 5δ = ε, if 0 < |x− 2| < δ.

b. Let ε > 0. Observe first that |(x2 + x− 1)− 1| = |x + 2||x− 1|,
so to make this small we need to take |x − 1| small enough

AND bound |x + 2|. Note if |x − 1| < 1, then |x + 2| < 4.

Hence choose δ = min{1, ε
4
}. Then 0 < |x− 1| < δ implies that

|(x2 + x− 1)− 1| = |x + 2||x− 1| < 4δ ≤ ε.

Problem 3.1:5 Let ε > 0. Observe first that |x2 − c2| = |x− c||x + c|
so to make this small we need to take |x− c| small enough AND bound

|x + c|. Note if |x − c| < 1, then |x + c| < 1 + 2|c|. Hence choose

δ = min{1, ε
1+2|c|}. Then 0 < |x − c| < δ implies that |x2 − c2| =

|x− c||x + c| < δ(1 + 2|c|) ≤ ε.

Problem 3.1:10 Take xn = 1
2πn

and yn = 1
π
2
+2πn

. Then xn → 0 and

yn → 0, while sin 1
xn

= 0 for all n ≥ 1 and sin 1
yn

= 1 for all n ≥ 1.

Hence by Theorem 3.2 b) the limit does not exist.

Problem 3.1:13 Let c ∈ R. Then there exist xn ∈ Q such that xn → c

and there exist yn ∈ R \ Q such that yn → c (to see this observe that

the intervals (c− 1
n
, c) contain a rational xn and an irrational yn). Now

lim f(xn) = 1 and lim f(yn) = 0, so limx→c f(x) does not exist and thus

f is not continuous at c.
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