
Math 350. Quiz 8. Date: 4/29/09

Problem 1. Let f (x) = 0 if x = 0 and f (x) = 1 if x , 0. Determine if f is integrable on [−1, 1], and evaluate
∫ 1

−1
f if

possible.

Solution. For any positive integer n, let Pn be the partition of [−1, 1] given by Pn = {−1,−1/n, 1/n, 1}. Then

L( f , Pn) = 1 ·
(
−

1
n
− (−1)

)
+ 0 ·

(
1
n
−

(
−

1
n

))
+ 1 ·

(
1 −

1
n

)
= 2 −

2
n

and

U( f , Pn) = 1 ·
(
−

1
n
− (−1)

)
+ 1 ·

(
1
n
−

(
−

1
n

))
+ 1 ·

(
1 −

1
n

)
= 2

Therefore, given ε > 0, let n be a positive integer such that
2
n
< ε. Then

U( f , Pn) − L( f , Pn) =
2
n
< ε,

proving that f is integrable on [−1, 1].

To evaluate
∫ 1

−1
f , note that for any positive integer n,

2 −
2
n
= L( f , Pn) ≤

∫ 1

−1
f ≤ U( f , Pn) = 2,

which implies that ∫ 1

−1
f = 2.
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