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Review

Recall an infinite series takes the form:
o
Stan= A G400+ - - -
n=1

The series converges when the sequence of partial sums {Sy}
converges. l.e., :
g gn

. def .
lim S, € lim =L
N—oo N—

for some real number L. In that case, the series is equal L.
Otherwise, it diverges.
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Geometric Series
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Geometric Series Definition

A geometric sum is a sum of the form: N ___J_e(mg

N—1 N

Sy = Zar":Zar”_l:a(1+r+r2+r3+...+r’v_1])
— — N~
n=0 n=1 rbh/—l”_____ +_{‘

where a # 0 and r a real number. The number r is called the

common ratio.

We eventually want to talk about the geometric series > 72 ar”
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Geometric Series
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Partial Sum Formula

For Sy = ZLV:_()I ar”, can we find an explicit formula for Sp?

S =l rrrctes )
Gyl s )

N N-T o
Q- = “(*M b £ Sr 'f'r)

—_—

SN'{SN’ all- % | N
- p— —
( 5"’ /QU SI\J:&-?
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Value of a Geometric Series

When is 02 ar” < 00? iai/n: (/U/VL G\( l"’ FN)

Nn-—g

=2 n L — di
o= (1) :20&(. wecoe
= 2 q

(When \f‘(<(; (44(’40{ >0 as N
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Geometric Series
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Geometric Series Formula

& Theorem 2 (Convergence of a Geometric Series)

Let a # 0 and r be real numbers.
If|r| <1, then

e a

Zar”:

- 1—r
If|r| > 1,

o
Z ar" diverges
n=0
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Example

Problem 3
Compute Y72,

n
%) or show that it diverges.
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Example

Problem 4

Compute 00 [+(T )" 1 or show that it diverges.
ﬁajhlt —v
We Prow Yk et e 4T
%uﬁ;%,7/, /%_l: € =1

] ZL o the Series ALJ@{@€3~
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C ot
Example aba =3 =

Problem 5

Compute $°°°; 22"31=", or show that it diverges.

243 7= RTINS a%ﬁz U

nz| i
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Geometric Series
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Repeating Decimals

Problem 6

Convert the repeating decimal 1.2 = 1.222... into a fraction.

| + 0.2+0-09 + 0. 00 +0-0002 % -~ -

P
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Repeating Decimals

Problem 7

Convert the repeating decimal 2.317 = 2.3171717... into a fraction.

219 = 2.3+ 0- 61F = 2.3 +0-013 + 000017 #o.oi@[_?
_33 4.5/4__{,-/? +/g—_}-

1o 1b>  Jo* (07 | )

- = , L ;._-r--—{-

R AT

o) g " (1151") C(o) ”_'{_
_23, ) 2 S Voo ik
'7’5*2:/03{10) = ;’B* o -2, 12 = 795

Nn=o ~ua~ [O /O iC) 7(10
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Geometric Series
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Sneak Peek into Power Series

Problem 8

Let f be the following function of x: o=\
(o'e) 'G:‘i} n
f(x) =Y (-1)"x" =37 (-x)
n=0 _ o
h=s L o

Find the domain and range of f.
T )
Doman - Lhe set a[: ﬂvl{ s wn which ‘]"a SeritSs Ccmnaos

To Conveae , /4)4{ CI.:D. other words, [xl<l, o

T?.ﬂ":‘] . {,::_Iﬁii :\M
On GU\;A@MLV‘“, J;[)() :TSX— which 1 olLu‘t‘-'S‘hj/ RW : 6 , oo)
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Geometric Series
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Another Example

Problem 9

Let f be the following function of x:

o0

f(x) = Z(2x -1

n=0

Find the domain of f.

%Z'g\m . T ordec bo Conveme, [Qe-1] =]
-«1_493(-’ < |
0L Ax < &
Oe X 4

Dowainn = (O11)
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Telescoping Series
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Telescoping Series

Definition 10

Telescoping Series take the form:

Z[f n+1)]

for some function f

Examples:

LIy} (% kil) ;é k(1)
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Partial Sums of Telescoping Series (o ‘F(ﬂ) = L‘""'F(MI}

When does Zoo l[f( ) — f(n+ 1)] converge?

S, = f0)
~?(,f F(;z\#m -t3) = £ - ch)

S, = -3 mECS) ) = £ - FD
§SNS - {ﬁ( F(a {8) fay b, - §

N =2

i pa«i
E J;( WC(N 73‘?%:;{:‘)%#5
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Telescoping Series
00@000

Convergence of Telescoping Series

.({“Theorem 11 (Convergence of Telescoping Series)
If f(n) — L, then:

f:[f(”) —f(n+ ] =F(1)-L
n=1
Otherwise, & ,\L [imn 'F(ﬂ) D/ue/

n-7¢e
Z[f(n) — f(n+1)] diverges
n=1
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Telescoping Series
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Example

Problem 12
1 1

Compute > 724 [cos = — cos ﬁ} or show that it diverges.

G, = Cos ] - Cosz_ n
— Cos( c L +c/~5033 fa:s) oS3
69_ /(Z l

SS - COS("CU% {—cds/ﬁ ’CUS’}_;/"-' COCS} -Cos Yy

‘ )
W= Cos |- cosg
ZP O L{(o
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Pokher ey oy =cos -
Z [t “cos= | =L0) — Lo £l

n-26a

— S ]- s D = cosl —l



Telescoping Series

0000e0

ﬂ -1-(-O)]=
R | 41‘5{) > Lown £ )

Problem 13

Compute Y 72 4 m or show that it diverges.

_If SM & l’}\L Se7uenc€__ o_ﬂ 'OI:H-{%Q Sums,

S = QC?

Sa‘— B”Qq 23,52 |
Ze*miwf\g ()f =n- LC7n’d¢51 (ham 11 0

N=e2, ¥ =€
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Example 2 U,...._F(“) _‘Rl)

Problem 14
Compute > 721 In (1 + %) or show that it diverges.

é‘; ﬁn( D"f?) = ij{\[’gh (1) A n‘]:‘z[fﬂnwﬂ/ﬂﬁ

< Z [l - ()| =3l 0
" ﬁ(”): AN = 8

The Seriug  diveC 9es
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Properties of Convergent Series

[ Jelele]

Properties of Convergent Series (QJ[’»’D ZQ *Z,L"

—ﬂi‘f" C 4. é‘é\q,,

Let > a, and > b, both be convergent series, then

m For any number ¢, >, ca, = C)_ ap;

mY (aptby)=>ant) bn

Theorem 16
IfY" a, diverges, Z Q- Zb,\

m Forc #0, Y cay diverges.
m If) b, converges, > (a, + b,) diverges. = 60— :
k_/_\/v
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Properties of Convergent Series
000

Remark

If > a, and )" b, both diverge, nothing can be said about
> (an £ bp).

B> a, =21 X by=3(-1); X(an+bn)=0

Y a, =21 Y by=>1 >(an—bs) =0

Y a,=>1 > b,=>1; >(an+ bp) diverges
Y a,=>1 > by=>(-1); Y(a, — bp) diverges
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Properties of Convergent Series
0000

Example

Problem 17
Compute > 724 (ﬁ + %)
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Properties of Convergent Series
000e

Qr—* 24 - <
Tails O ,Z or
M+awul Flszt - - Bottr D,-MJC

Theorem 18

If M is a positive integer, the
converge or both diverge.

In general, when determining convergence, adding or removing
finitely many terms does not change anything.

M

- Y

n=1

——
First M leading terms

However, the value of the series does change if non-zero terms are
added or removed.

Z. Pence

MA 16200: Plane Analytic Geometry and Calculus Il



Frevew ot Y in)raamﬁ_ st

nOﬂ( of H,\Q, Cond-Rons }b Ve the
ety Yt b 200 Ol mUst
Ipd_ c:l;{,leé’aS'\/\-D, -




	Geometric Series
	Telescoping Series
	Properties of Convergent Series

