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the following theorem due to O. Stolz may be used to advantage
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Proof

Assume at first that the limit in question is finite:
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In other words, for any n > N, we have
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Since, starting from an index, we have               , we may assume 
that all the denominators  of the fractions are positive and so 
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Adding up all these inequalities yields  
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We will now show that there is an index       such that, 
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The last inequality on the previous slide follows from the fact that, 
since                   , we have an index      such that, for  ,      is                            
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It is now clear that, if we put                                 , we have    { }' '' ''' ''''max , ,N N N N=
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for sufficiently large indices n, we have                                , 

which means that                   and             is increasing up from a 

certain index. Then we can apply the already proved finite version 

of the theorem to the reversed fraction obtaining               
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Calculate               where a > 1.                            
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Calculate                                      

Example

Using Stoltz's theorem, we have
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The previous example can be used to calculate the definite integral
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Using Stoltz's theorem we can now write
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