
Math 117 Fall 2014 Homework 9

Due Thursday Nov. 27 3pm in Assignment Box

Question 1. (5 pts) Prove by de�nition that f(x)=
�
0 x=/ 0
1 x=0

is integrable on [0; 1].

Question 2. (5 pts) Let f : [a; b] 7!R be integrable. Prove that jf(x)j is also integrable on [a; b]

and furthermore
���R a

b
f(x) dx

���6 R
a

b jf(x)j dx.

Question 3. (5 pts) Let the �Naive Integral� of f : [a; b] 7!R be de�ned as

NI(f ; [a; b]) := lim
n!1

b¡ a
n

X
k=1

n

f(xk) (1)

where xk := a + k

n
(b ¡ a). Find real numbers a < c < b and a function f : [a; b] 7! R such that

NI(f ; [a; b])=/ NI(f ; [a; c])+NI(f ; [c; b]). Justify your example and explain why we did not de�ne
integrals using ( 1).

Question 4. (5 pts) Let a2R. Let f ; g:R 7!R be such that

i. f ; g are di�erentiable on R¡fag;
ii. limx!af(x)=+1; limx!ag(x)=+1;

iii. limx!a
f 0(x)

g 0(x)
=+1.

Prove that limx!a
f(x)

g(x)
=+1.
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