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If we add the terms of a sequence {ay}}_,, we get an expression of the form

Infinite Series
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Does it make sense to talk about the sum of infinitely many terms? Consider the partial sums
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and, in general,
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If the sequence {S,,}2°, = {S1. 52, S3,. ..} of partial sums has limit L, then we say that the infinite

series converges to L and we write Same. weanim_
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If the sequence {5, }_, of partial sums diverges, then we say that the infinite series diverges.
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An important family of infinite series is the geometric series.
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e A geometric sequence has the property that each t‘orm,i}:‘ ohtained by multiplying the
previous term by a fixed constant, called the ratio, e.g. {5) 10, 20, 40, 90, lCo, .. ’E(

Yotio= 2
e Given a geometric sequence {ax}p,, if the ratio is r, then the k-th term can be expressed
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e When s i ol % , the sequence converges.

Geometric Series

Partial Sum of Geometric Series (Textbook Example 2)

Given a geometric sequence {a;};~,, if the ratio is r, then the sum of the first n terms
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Theorem (Geometric Series)

Let r and a be 1ml numbers. i 1 Note: |n ﬂe.nera l) REA
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e The geometric sequence converges if and only if
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e The geometric series converges if and only if

of a convergent series may change if you change your starting index:
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Example: Evaluate the (geometric) series Z 7+73 OF state that it diverges. ( G eomefric
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Telescoping Series

F(’mol —the Suen

o}(\ +he /I—ée/esco?(n%”

Serce Q

Ly ‘Fﬁf4l'a\[ Fr’ac-‘\’"_oﬂ cﬂeC.ovvl:FoS'l'El'en

Sel | Lo

e—— —_ _—

Write K(k‘l'/) K K+

0 | Bt [
> —— =2 % i

K= k (letr) =1

k= lc(lu—/)

4 - s

O N e I TR ’~_>

= Z k kel (/‘ L> lz73 [3 " (Lr g
=1

L S, = yipe (. ,,H/_,

n—> oo e

SD Z KC[(-H) =

= |

The Secies converges

+o

{



Telescoping Series

- k
Evaluate the series Z In <k——l—4) or state that it diverges.
k=1

Sol

step a.) Find a formula for the k-th term of the sequence of partial sums {5}

Sn —Zln — In(k + 4)

—\l‘r_lj_],) - lnég) +In(2) — lnzigs + In(3) — 1n3(+7‘f) +1In(4) — ln?g)%

+1In(5) — In(9) + In(6) — In(10) +1n(7) — In(11) + In(8) — In(12)
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Kk=n-4 k=n-3 k=n—2
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step b.) Evaluate lim S, to obtain the sum of the series, or state that the series diverges.
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If the series g aj is convergent, then lim a;, = O
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What does this theorem say? Recall that to any series Y a, we associate two sequences:

e the sequence {a, } of its terms, and

e the sequence {5, } of its partial sums.

n
The theorem says that if ) a, converges to a number S, then
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Caution: If klim a, = O , then the test is inconclusive. We cannot use this test
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Example: Use the Test for Divergence to determine whether the series Z diverges, or

1 2k+1
state that the Test for Divergence is inconclusive.
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Second step: The Test for Divergence isinconclusive
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Example: Use the Test for Divergence to determine whether the series Z o] diverges, or
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state that the Test for Divergence is inconclusive.
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Second step: The Test for Divergence is conclusive/ Test for Divergence doesi he (3.
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Properties of Convergent Series

Suppose ¢ is a number. If > a; and ) b are convergent series, . ..

e then the series ) | c a;, also converges and ) car,= 5 4,

e then the series > ax + 3 by also converges and Y ay, + b, = 2 4c t 2 by
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Example: Evaluate Z (m + 2—) or state that it diverges.
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ne1 n(n+1) to get 1.

step a.) First compute

Carlier £ X

step b.) Next, compute > >, 2n to get 1.
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step c.) %0, (—n(n3—|—1) + 2—) =3 (Zn 1 n(n1+1)> + (Xntian) =3-1+1.



Repeating Decimals

Example:
Write 0.934 = 0.93434343434 . .. as a geometric series and express its value as a fraction.

a.) Can you write .934 = .93434343434 ... as geometric series?

2% 34 |
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b.) If 0.034 = 0.03434343434 . . - = Z ar®* 1, what is a?

k=1

“iest feren a = 24
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c.) If 0.034 = 0.03434343434 . . - = Z ar*1, what is r?
k=1
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d) Is |r| < 17

FE #/(1

e.) Use the geometric series found in the previous parts to convert 0.934 = 0.93434343434 ...
into a fraction.
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f.) Perform a reality check for exampte, verify that vour fraction is between 10 and 1.
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| Repeating Decimals

Example:
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Value g5 o AFraC;?Tow

e 0.274 1.274

Solubfons  below

e K%vess



SelukTons

0.38 = 0.383838 - - -

_ 38 38 38
- 100~ 100% 100
_ _i%
1- 15
_38
99
1.38=1+0.38
38
=14 —
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~ (100 —1) + 38
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0.274 = 0.2 4 0.0747474 - - -
2 74 4 4
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10 1--%

100
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T 10 990
_ 2x99+T74

990
2 x (100 — 1) + 74

990
2742
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1274 =1+ 0.274
374 =0

=1
900

990 +274 —2

N 990

(1000 — 10) + 274 — 2

990
1274 — 12
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