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Firstly I looked at Archimedes’ choice, the logarithmic function.
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I knew that when n gets large 
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 would become irrelevant. This meant that only log(n) would be important, and when n > 1, log(n) is < n. As a large number will be considered to be greater than 1, A(n) will be greater than n, when n > log(100)+log(n). This occurs at around 6.472775. I would consider a large number to be greater than this and therefore

[image: image4.wmf]n

n

A

<

)

(

 for all values of n > 6.5

The next task was establish whether B(n) or C(n) was greater for large numbers. I was certain of one thing.
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 where n = 100
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Firstly I knew that 
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 would have 1+2n digits.
I then established that 
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digits, where 
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is the number of digits in n.
Therefore, when 
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 C(n) is the larger function.

Therefore, so far, for larger numbers C(n) is the largest function
The next task was to compare it to D(n) or factorial.

Using Stirling’s formula
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As n is a large positive number, 
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 will be greater than 1. Therefore when
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  is greater than 100, D(n) > C(n).

Change over points

D(n) will become the largest function when n > 100e, so that 
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. So D(n) becomes the largest function at approximately 272
C(n) becomes greater than B(n) at 100

If 100 was replaced by a larger number then there would be no effect on D(n) the change over point would be larger, but there still would be a point where 
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 where v is the new version of 100.
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