Series

Summation of finite series using the method of differences

You may remember from C1 (or C2??) how to derive the sum to n terms of an
arithmetic series with a first term n and common difference d:
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The same method can be employed to sum the following series:
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This is written symbolically as Zr
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An alternatwe method would be to consider the Identlty

2r=r(r+ D)= —-1)r

egl  Use the identity 2r=r(r+ 1)~ (r— Dr to find Z ¥
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This method of summing a series is known as the differences method. The
cancelling of nearly all the terms, is similar to the way in which the interior sections
of a collapsible telescope disappear when it is compressed, so this effect is described
as telescoping a sum.

At this level we are usually given a hint about what function to consider, but they tend
to take the form:

If u, = fr+D- f(r)
then Sy = f(n+)- £(1)

eg2  Giventhat f(r)= iz , show that
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eg3 By considering f{r) — f(r+1), where f(r) =
r(r+1)
Prove that
i r+4 3 n+3
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