
Solutions for HW 26

Problem 3.5: 8 Let D = {x ∈ [a, b] : f discontinuous at x}. Then by Theorem 3.33 D is
countable. Let now I ⊂ [a, b] be any interval. Then I is uncountable implies that I \ D is
non-empty, since otherwise I ⊂ D and that would imply that I is countable. In fact I \ D
must be uncountable, since otherwise I = (I ∩D) ∪ (I \D) is countable.
Problem 3.5: 9

a. Define

f(x) =


0 if x ≤ 1

1 if 1 < x < 2

2 if 2 ≤ x < 5

3 if x ≥ 5.

b. Define f(x) = 0 for x ≤ 1 and f(x) = n for n < x ≤ n + 1 for n ≥ 1.

c. Let f(x) = bxc the greatest integer function.

d. Let f(x) = arctanbxc.

e. Define f(x) = 1
2n for 1

n+1
< x ≤ 1

n
for n ≥ 1 and f(x) = 0 for x ≤ 0 and f(x) = 1 for

x > 1.

Problem 3.6: 6 Let xn = 10−n, Then lim f(xn) = 1. Let yn = 2−n. Then lim f(yn) = 0.
Hence limx→0+ f(x) does not exist.
Problem 3.6: 14 Let a = 0 and b = 1. Then f(0) = 1 < 3

2
< f(1) = 2, but there does not

exist 0 < x < 1 such that f(x) = 3
2
, as f(x) > 2 on (0, 1).
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