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Telescoping and Geometric Series Activity

Introduction: In this lab we will evaluate infinite geometric and telescoping series. Non-trivial geometric series are series

series sums to and if |r| > en the series diverges. Very loosely speaking, telescopmg series are series for which

you can definc the nt? partial sum of the scrics, denoted Sn, in such a way that] hm Sh ’can be cvaluated cxactly, and
whose partial sums eventually have only a fixed number of terms after cancellation.

20
that can be written in the form| Y ar®|where a and r arc non-zero real numbers. Recall that if |r| < 1 the geometric

Ex: 1.) Find the sum of the sequence.
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Using the technique of partial fractions we find that

1 1 11
-1 (k+1)(k—1) 2-2 2k+2

17 1 1
zi[m_k_ﬂ]za’“
and thus we have that
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using the following telescoping technique for n > 2 we can try to find a pattern for S,,:
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Notice that, due to cancellations, the partial sum has only a small number of terms. Now we may easily take a limit
as follows:




Ex: 2.) Find the sum of the sequence.
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This gcometric scrics is convergent sinec 11—0 <landa= 1—70. This implics that the scrics converges as follows:
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1. Does the series  » . (4,508,624, 135,024)% converge? Why or why not?
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e Directions: Find the sum of the following sequence if they exist or state that they do not converge and why.
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