
IN-CLASS EXERCISE III

First a homework assignment: On p 78 of Rudin do 1, 2, 3, 6, 9.

Here in class we’ll do problem 7 after completing last time’s example:
Claim: ak = 1/k is convergent.
Proof: For ε > 0 we want n, m large enough so that | 1

m−
1
n | = |n−m

mn | < ε. Simply
notice that

(1) |n−m

mn
| < n

mn
=

1
m

and this can be made as small as we please by Rudin’s theorem 1.20.

Now for Rudin’s stuff:

7)[Rudin p 78] an ≥ 0 ∀n ⇒ (
∑

an < ∞⇒
∑ √

an

n < ∞).

With theorem 3.11 of Rudin’s book we translate the problem to

(2) (∀ε > 0 ∃N = Nε, n ≥ N ⇒ an + an+1 + · · ·+ an+k < ε, ∀k)

(3) ⇒ (∀δ > 0 ∃M = Mδ, n ≥ M ⇒
√
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+
√

an+1
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√
an+k

n + k
< δ, ∀k)

Now, POOF! if we put

(4) αk =
1
k

and βk =
√

ak

we have

(5)
n∑
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k

Why?

Complete the proof.
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