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Lecture 11.5 Alternating Series

A series is called & H;e/r ot ﬂ%— if the terms are alternately positive and negative.

Alternating Series Test.

IF the alternating series

o0

D (1) by =by = by by — by +bs —bg+ - where all b, > 0

n=1

or

D (1) by = —by by — b+ by —bs +bg— -, where all b, > 0

n=1

satisfies
(i) bpy1 < b, for all n,

(i) lim b, =0,

n—oo
THEN

the series ("N \/Q/\(—O(l (5N

(Justification is given on Textbook pg 773)

Note: If either condition in this test fails then the test cannot be used.
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Example: Decide if i (=1 converges or diverges
) £ 2n—1 '
Thinking about the problem:
. 1 1 1 . . . 1
The series starts off as 1 — — + - — = 4+ -+ - and is alternating with b, = . Let’s
3 5 7 2n —1
check the conditions for the Alternating Series Test.
Doing the problem:
ole_cfw‘g' & b SOLS o 0
/\/\_‘_’_\ /\/\f\
For b, = > 0 we need to check (i.) b,+1 < b, for all n and (ii.) b, — 0 as n — oo.
n —
bﬂ'(-l bn
D~

1 1

1 < 9 — 1’ which is equivalent to

(i.) The inequality b,.1 < b, is the same as

saying 2n + 1 > 2n — 1, and that last inequality is true. Alternatively, using calculus, the

1 2
function f(x) = ——— has derivative f'(z) = —

5 ] W, which is negative for x > 1, so
x— x—

f(x) is decreasing for x > 1.

1
For the limit, l b, = i =0
(ii.) For the limi im b, = lim o

n 1

We can conclude that Z -

o1 Lo V{’,fﬂ e5 using the Alternating Series Test.
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1 n
1. Determine if the series Z (——) converges or diverges, with justification.

(a) Decide what b,, should be, and check that the series fits the conditions of the Alternating

Series Test.

(b) Using the Alternating Series Test, does the series converge or diverge?
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3. Determine if the following series converge or diverge, with justification.

o —1)n1
(a) Z (=1 (Copy solution from Example 1, pg 774)

n
n=1

o0 2
(b) Z(_l)n+1n— (Copy solution from Example 2, pg 774)

- 3
(c) Z(—l)” n (Copy solution from Example 2, pg 774)



