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Quickpecap :

There are three important objects associated with a series :

④ The series itself Ian .

h=too

⑤ The sequence of terms { an}n= ,
.

•

The sequence of partial sums {Sn}n= , .

(where Sn = a
, + aztazt . . - + an = £ are . )

K=l

1B¥ BASIC QUESTION :

Does a given series
Ian converge or diverge ?
n = I

someexainp:
•

converse : E.io , 1¥
- ¥-1
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Diverge : £. I £ c-y
"" £In
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/
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I n=c

rephrase :

1B¥ The Basic Question About Infinite Series :

How can we tell whether or not Ñ an converges by
n =L

just looking at the sequence of terms {an}n? , ?
?



To start to address 1B¥ we have an important theorem
and an important type of example (called geometric series)

theorem CTestforD.ve#ne)
•

If lim an =/ 0 then the series I. an diverges .

n→ 00 n =L

examptes

① I ¥5 diverges b/c dim ¥+5 = dim ¥5k = To
n =/ n→ n→oo

and I -1-0 .

Logibehidhis (and behind the Test for divergence ) :

The partial sum sn = -2 o¥s is adding together
K =L

n numbers each of which is approximately equal to

To .
So Sn I ÷ n and In → as as n→ • .

② §?y C- 15 diverges because him f- 1)
"

= DNE
.

n→o

is important
Comment : TheTest for Divergence result and it should

^

be considered first in addressing 1B¥ . But it is
totallyiuconclusive-forseriesI.am where liman = 0 .

n= ,
h→A

③ -2£
.

In this example him an = him d- =on =L
h→ a h→A

but we will show later that this series diverges.



comm-e.at Sections 11.3 -11.7 are devoted to answering 1B¥
for series an where him an = -0 . The Test for

n→a

Divergence tells us nothing about these series .

-

Geom.ctricseries-E.am - '

= a + art ar't ar't - - - -
n=L

(is when Irl < 1 the geometric series converges and

Ing ar" " =÷ .

00

Earn
- '

diverges .gig When ← I -11
, n=c

E-x-planationforcil-i.IT a r "" has nth partial sum
n= I

Sn = at ar t ar't . - . . + ar
" '

= a ( I + r t r't -- . + rn" ) )
← Explain *

= a ;-÷
n→a

= ÷ - Ern → ÷

* ( 1 - r) ( It rtr
-
+ . -- + rn

-1 )

= ( I + r +rat . . - + rn
-1) - (Tt r>+r> + - - - + rn )

= 1- rn

Examp÷
① Ii , = 1¥ = 2



For 14<1
,
Note that ÷ = Earn- ' =AI rm

n= l m= 0
.

I will often write the geometric series as
a

I. ×
"

= ÷ for 1×1<1 .

h=o

:(with indexing starting at 0) .

If this seems confusing, it often makes things clearer to write

the sums out using ellipses f. . - . ) . For example ,
IX" = It ✗ + I +×> + - - . = I. X" .

n= o n=\

examples (Explanations below .)

4/3② %)
"

=

③
'

(%)
"

= diverges
n = 2

④ E.
= 5%

n=L
a

⑤ É%¥-=É}÷ + E. ¥-1,
n = o

= ¥ + ¥ = 5142



② method # 1 :

'

(G)
"

= (435+1%5+05)" + - - -
-

- 1+1>4+15-17 . - . )

n = 2

= Ig £135
"

= 4- (¥) = 413
←

taking r=%n=l

←
② method #2 . n=oterm n=1 term

•
t t

I. (G)
"

= £155 - (3-5-15) ' =¥ -1-3--413
n = O

n = 2

③ É (%) " diverges because r=3k 71 -

n =L

④ FIT = ÷. It = so . Foon = 50 (÷ /
"

= 50.1¥)
"

so £.FI?-i-=-IsozII=5oC&=o(¥5 - 1)
n=L " = ' ←

r = %
= 501¥ - 1) = 504g

⑤ É }÷= -1£ = E. ¥=÷
n=o

49
n=o

É;¥= 4¥45
-
- ¥1 = ÷



Some of these examples have used these :

convenient Facts :

If Ian and I bn are convergent series .

Then

h -- l
n = I

•

I can and ⇒ Can +bn ) are convergent
,

and
n= , n =/

③ can = c Ian⑨
in = (

n =/

④ Ilan +bn) = ⇒ an + Ibn
n= I n =/

U = I


