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1. (a) Show that if f ∈ R[a, b], then for any sequence of tagged partition Ṗn of [a, b],

||Pn|| → 0 implies S(f, Ṗn)→
∫ b
a f as n→∞.

(b) Find the following limits.

i. lim
n→∞

n∑
k=0

1

k + n
.

ii. lim
n→∞

[
n2

n2 + 1
· n2

n2 + 22
· n2

n2 + 32
...

n2

n2 + n2

] 1
n

.

2. Let f : [a, b]→ R be Riemann integrable and g : R→ R be continuous. Show that g ◦ f is
Riemann integrable on [a, b].

3. Let f : [a, b] → R be a bounded function at which f ∈ R[c, b] for any c > a. Prove that

f ∈ R[a, b] and

∫ b

a
f = lim

c→a+

∫ b

c
f.

4. (a) Let g ∈ R[a, b] and f : [a, b] → R be a continuous function. Suppose g ≥ 0 on [a, b].

Show that there exists c ∈ [a, b] such that

∫ b

a
fg = f(c)

∫ b

a
g.

(b) Let f : [0,+∞) → R be a continuous function with limx→∞ f(x) = L ∈ R. Suppose
{an}, {bn} are two sequence in R+ such that an → 0, bn →∞ as n→∞. Show that
for all 0 < r < s,

lim
n→∞

∫ bn

an

f(rx)− f(sx)

x
= (f(0)− L) log

s

r
.

5. Let f : [a, b]→ R be a continuous function at which f(x) ≥ 0. Show that

lim
n→∞

(

∫ b

a
fn)

1
n = sup{f(x) : x ∈ [a, b]}.


