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Note.

(1) If E = ;, hypothesis (a) is automatically satisfied.

(2) If f is not defined at c 2 E, take f(c) = 0.

(3) Even if E = ;, hypothesis (c) is not automatically satisfied since 9 functions
F 3�� F 0 62 R[a, b] (see Example (4) below)

Example.

(1) If F (x) =
1

3
x3 on [a, b], then f(x) = F 0(x) = x2 is continuous on [a, b] =)

f 2 R[a, b]. With E = ; here,Z b

a
x2 dx = F (b)� F (a) =

1

3
(b3 � a3).

(2) F (x) = |x� 1| for x 2 [�10, 10].

f(x) = F 0(x) =

(
�1, x 2 [�10, 1)

1, x 2 (1, 10]
.

Here E = {1}. Defining f(1) = 0, f is a step function =) f 2 R[�10, 10].
Thus Z 10

�10
f(x) dx = F (10)� F (�10) = 9� 11 = �2.

(3) F (x) = 4x1/4 for x 2 [0, b].

F is continuous on [0, b] and F 0(x) = x�3/4 on (0, b].

Since f(x) = F 0(x) is not bounded on [0, b], f 62 R[0, b]

and so the FTC does not apply.


