
203: Homework 5 Due: 29/September

1. Let p, n ∈ N+. Prove that

np <
(n+ 1)p+1 − np+1

p+ 1
< (n+ 1)p.

2. Using 1, prove that

n−1∑
k=0

kp <
np+1

p+ 1
<

n∑
k=0

kp.

3. Let f be integrable on [a, b]. Prove that for every c ∈ R∫ b+c

a+c

f(x− c)dx =

∫ b

a

f(x)dx.

4. Let f be integrable on [a, b]. Prove that for every k ∈ R \ {0}

1

k

∫ kb

ka

f(
x

k
)dx =

∫ b

a

f(x)dx.

5. Calculate ∫ 2

0

(x− 1)2dx,

using just the results we have proved so far.


