12th Annual Milton Math Tournament
JV Power Question Solutions
November 20, 2004

For positive integers n, define the functions E(n) as the product of all even numbers ≤ 2n and D(n) as the product of all odd numbers < 2n.

Part I   (40 points)


a) Compute the values of each of the following

i) 
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iii) 
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iv) 
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b) Find a formula (closed form) for the product of E(n) . D(n)
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Part II  (60 points)
a) Explain why E(n) = 2n(n!)
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b) Using the answers to I(b) and II(a), find a closed form for D(n)
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c) Show that D(n) < E(n) for all n
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or consider the ratio 
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.  Since each fraction is larger than one, their product is also larger than one.  This shows that 
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Part III  (100 points)
a) Use II(c) to show that 
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 for all positive integers n
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By part II(c) we know that 
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 and since n is positive we can manipulate this to say 
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b) Using part III(a) and the fact that 
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show that, for all positive integers n, 
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Since 
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 we can say that 
[image: image28.wmf](

)

n

n

n

n

n

n

n

4

4

2

2

1

4

4

2

1

2

4

2

1

=

×

×

=

+

<

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

+


So 
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