Problem A4002
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Can the assumption that 
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Solution

Beginning the solution, we observe the following fact: 
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. (This can be shown by induction or observing that the function 
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Now we have 
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, that is, 
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. Also, 
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. Multiplying the n inequalities together, we get 
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 as desired.

The assumption that 
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 can be relaxed to 
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. We will show that 
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. This is true if 
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Hence, using the above arguments, we have 
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; the inequality still holds.
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