Harmonically
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First, let us address part (b) 
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Therefore, the area under the graph between 1 and 1/n can be approximated by 
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 (the -1 due to the fact that the lower point rectangle between x=1 and x=1/2 has area 1/2 - there is no rectangle with area 1).

 
However, the area under the graph between 1 and 1/n is exactly 
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Thus the harmonic series grows like log n. 

Part (a) can be solved by this fact. 
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does not reach a finite limit, so if the harmonic series grows akin to it then it too does not reach a finite limit. Therefore it satisfies the condition that for any given large number x, an m can always be chosen such that
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. With x=100, we have part (a). 
However, for the sake of deference, I include Jakob Bernoulli’s proof of the harmonic series diverging. (The Bernoullis were a family of mathematicians living in Basel in the 17th and 18th centuries)

For a > 1
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 EMBED Equation.3  [image: image7.wmf]as a2 is the largest denominator of any 





of the fractions on the right hand side.

[image: image8.wmf])

(

1

1

2

1

1

1

2

2

2

a

a

a

a

a

a

-

>

+

+

+

+

+

Þ

L



[image: image9.wmf]a

a

a

a

1

1

1

2

1

1

1

2

-

>

+

+

+

+

+

Þ

L



[image: image10.wmf]1

1

2

1

1

1

1

2

>

+

+

+

+

+

+

Þ

a

a

a

a

L


The harmonic series can be split up into these sections that sum to more than 1. 
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Therefore the harmonic series has no finite limit. 
1/n
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1/(n-1)
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This lower point rectangle approximation to the area under the curve between x = 1/n and x = 1/(n-1) has an area:-
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