Section 11.5

Definition: An alternating series is a series whose terms are alternately positive and negative.

Alternating Series Test: If the alternating series

S ()" by, =b1 — b+ by — by by — bg + ... b, >0
satisfies
(i) bpg1 < by, for all n and (ii) lim,— 00 by, =0
then the series is convergent.

Exercise 1. Determine whether the alternating series converges or diverges.
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Exercise 2. Prove that the series
1— 3+ 3 — o + ()" ety

is convergent.

Exercise 3. Does the alternating harmonic series

220:1 (_1)"+1 %

converge?

Class Exercise 1. Test the series for convergence or divergence.
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The Alternating Series Estimation Theorem: If the alternating series > oo, (—1)""tu,
satisfies the three conditions of the previous theorem, then for n > N,
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approximates the sum L of the series with an error whose absolute value is less than w,1, the
absolute value of the first unused term. Furthermore, the sum L lies between any two successive
partial sums s,, and s,,4+1, and the remainder L — s, has the same sign as the first unused term.

Exercise 4. Let’s try the above theorem on a series whose sum we know:
1 1,1
Yoo (D)5 =1 — 5+ 5 —..
Exercise 5. Approximate the sum:

1— &+ & — + (1) ey e

to five decimal places.

Class Exercise 2. How many terms of the series do we need to add in order to find the sum to

the indicated accuracy?
(@) Y20, EU° (] error | < 0.0001)

(b) S22 (=1)"tne ™ (] error | < 0.01)

n=1




Class Exercise 3. Approximate the sum of the series correct to four decimal places.
(a) Xy S

e
(b) 22021 S

Definition: A series Y a, is absolutely convergent if the series

S lan] = la1] + lag] + .o + |an| +......
is convergent.
Exercise 6. Prove that the following alternating series is absolutely convergent:

T T I (B L AR

Exercise 7. The alternating harmonic series is
Sy (=1L
Show that the series is (a) convergent and (b) not absolutely convergent

Definition: A series > a, is conditionally convergent if ) a,, is convergent and ) |a,| is
divergent.

Theorem: If a series Y a, is absolutely convergent, then Y a,, is convergent.

Exercise 8. Let ) a, be the series

where the signs of the terms vary in pairs as indicated and where |a,,| = 1/2". Determine whether
> ay, converges or diverges.

Exercise 9. Determine whether the following series is convergent or divergent:

sin 1+ B2 4 sind 4 - S

Class Exercise 4. Determine whether the series is absolutely convergent, conditionally conver-
gent, or divergent: (a) > 2 (=2) (b) 0% (=1)n 1 2

n=1 n n=1 n2+4

Homework: 1-17 (every 4th), 25, 29, 33, 35, 39, 43, 47



