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Alternating Series o T. 1.7,
Def:  An alternating series is a series of the form @, +a, —a; +a, —a; +... P"Tw"—
Suchas 1+2-3+4-5+6... ' -
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The Alternating Series Test: Let Z:(—l)"_1 =a,—a,+a,—a,+a;—... (a,>0) ALT
n=l1 g . .

conditions:

Satisfies the following
1 ) Decreasing without negative sign./g

.
Then the seriesS 1s convergent.

Ex:  Determine whether the following series is cogvergent or divergent.
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d) ” ; Let a, = ; How do we know a, = is decreasing, consider
"o+l "on+l

2 3
the following function f(x) = 3x = f'(x)= x(f —Z ) = f'(x)<0for x > V2ie.

x”+1 (x +1)2
n2 . . /
= ———is decreasing.
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lim f =0. By the Alternating Series Test, a, = —
e 41 n +1

1s convergent.
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Alternating Series Estimation Theorem: If S = Z (—1)""'a, is the sum of an alternating
— pre |

Estimating Sums:

series that satisfies

i) 0<a,, <a,andii) lima, =0 Then |Rn|:|S—Sn
T
v = \ Qn) = \an\-\\



Ex: Approx1mate the sum of the alternating harmonic series with an error of less
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Ex:  How many terms are needed in computing the sum o ensure its
accuracy to 0.001
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