Alternating Series

» An alternating series is a series whose terms alternate between positive and negative values.
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The alternating series test states that an alternating series Z —1) 4y converges if the a, values are positive, decreasing,
n=|

and approaching zero.

Combining radicals and transcendental functions Alternating series get their name from the fact that the terms
Determine . _ ; it :
whether -y i im Jn +2inn alternate between being positive and negative.
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Q. How da you know if an alternating series converges? For any kind of series, the important information to know is

whether it converges or diverges.
Think about the sequence of partial sums.

s =a Suppose each a, is smaller than the one before and the signs
S =a-3 @h_} are alternating. That means that you are .either subtracting
Sy=8—a +8 2 less than the current sum, or you are adding less than was

T = just subtracted.

Alternating between adding and subtracting means that the
partial sums begin to approach some value S. Thus, the series
converges if a, is approaching zero. This is the basis for the
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alternating series test.

The alternating harmonic series This series, called the alternating harmonic series, consists
= 11 11 of the terms of the harmonic series with alternating signs.
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Q. Does the series converge? There are three steps you have to take when using the

y alternating series test.
Using the alternating series test, look at {E}

1. The terms are all positive, Jl >0, . Chéck the sign of the non—gltematigg part of t.he terms.
f 111 - Verify that the non-alternating part is decreasing.
2. The terms are decreasing, 3> 5> > - * Make sure the non-alternating parts are approaching zero.
3. The limit is Cl,lllTl—=U. . . .
n—= i Since all the conditions are met, the series converges by the
a- Yes, the series converges! alternating series test.

www.thinkwell.com © Thinkwell Corp. 1



