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Solution to Problem Set 4

2.5-8

Suppose ∩∞n=1Jn 6= ∅ and x ∈ ∩∞n=1Jn. Thus x ∈ Jn,∀n and x > 0. By
Archimedean property, there exists some N ∈ N satisfying Nx > 1. Thus
x > 1

N and x /∈ JN . Contradiction.

3.1-5(c)

For arbitrary ε > 0, if K > 13
4ε , then for all n > K,∣∣∣∣3n+ 1

2n+ 5
− 3

2

∣∣∣∣ = 13

2(2n+ 5)
<

13

4n
<

13

4K
< ε.

3.1-6(c)

For arbitrary ε > 0, if K > 1
ε2 , then for all n > K,∣∣∣∣ √nn+ 1

∣∣∣∣ < √nn =
1√
n
<

1√
K

<
1√
1
ε2

= ε.

3.1-7

(a) For arbitrary ε > 0, if K > exp 1
ε , then for all n > K,∣∣∣∣ 1

ln (n+ 1)

∣∣∣∣ < 1

lnn
<

1

lnK
<

1

ln exp 1
ε

= ε.

(b) (i) For ε = 1
2 , set K1 = 32 > exp 2.

(ii) For ε = 1
10 , set K2 = 310 > exp 10.
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3.1-11

Note that 1
n ≤ 1,∀n ∈ N. For arbitrary ε > 0, if K > 1

ε , then for all n > K,∣∣∣∣ 1n − 1

n+ 1

∣∣∣∣ = 1

n2 + n
<

1

n2
≤ 1

n
<

1

K
< ε.
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