
Question 11

Question 0.1 Prove that the infinite series
∑

+∞

n=1

1

n
is divergent.

Let sm be the partial sum
∑m

n=1

1

n

We claim that s2k ≥ k+1

2
∀ k ∈ N .

When k = 1 the result is clear.
Now suppose that s2k−1 ≥

k
2

then
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2k−1 + 1
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1
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)

= sk−1+
1

2

Therefore by induction on k it follows that s2k ≥ k+1

2

=⇒ the series s1, s2, s3, . . . is not bounded and therefore cannot converge.
=⇒ the series

∑

+∞

n=1

1

n
is divergent.

Question 0.2 Prove that the infinite series
∑

+∞

n=2

1

nlogn

Let an = 1

nlogn
and let sn =

∑n
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2
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=⇒ s2k ≥ 1
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∑
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Therefore s2k → +∞ as n → +∞ so the series is divergent. .
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