Math 153 Proofs
9.8 Limit of the Nth Term of a Convergent Series



Theorem: If  converges, then .

Proof: 





Suppose that .  Then since  and the  (we can say this because if n-1 is going to infinity, so is n).  If we do some replacement then, we have .  This implies that .

Quod erat demonstrandum.



The contrapositive, that series that don’t have terms converging to zero must diverge is given below.



9.9 Nth-Term Test for Divergence



Theorem: If   then  diverges.

Proof: 



If we assume that  and converges, we will reach a contradiction because of theorem 9.8 says a convergent series must have .  The sequence can’t both converge to a 0 limit and a non-zero limit, ∴ the series must diverge.



Quod erat demonstrandum.
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