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1. Let f : [1,∞)→ [0,∞) be any continuous decreasing function. Then show that

∞∑
1

f(j)is summable⇔
∞∫
1

f(u)du <∞.

[3]

2. Let a1, a2, . . . be any sequence of complex numbers. If
∞∑
1
|an| is summable, then

∞∑
1
an

is summable. [2]

3. Let {x1, x2, . . .} be a sequence of nonzero complex numbers. Assume that

lim sup
n→∞

∣∣∣∣xn+1

xn

∣∣∣∣ = L < 1

Then
∞∑
1
|xn| <∞ [3]

4. The series
∞∑
1
anbn is summable if An = a1 + a2 + . . .+ an is a bounded sequence and

the sequence bn decreases to 0. [4]

5. Let w1, w2, w3 be the roots of x3− 1 = 0. Define an = w3 if n is divisible 3, an = w2 if

n ≡ 2 mod 3 and an = w1 if n ≡ 1 mod 3. Show that
∞∑
1

an
log(n+100) is summable. [3]

6. Let a1, a2, a3, . . . be a real sequence bounded below. Let α = lim inf
j→∞

aj . Then for each

δ > 0, show that there exists k0 such that ak ≥ α− δ for all k ≥ k0. [1]

Discuss the summability of the following examples.

7.
∞∑
n=1

pnnp p > 0 [3]

8.
∞∑
100

1
n logn(log logn)p p > 0 [3]

9.
∞∑
100

np( 1√
n−1 −

1√
n

) [3]

1


