
some algebra review

On Exam2 it was necessary
to solve the equation :

✗
4
= 2×2

The best way to do this is to express the equation as

✗4-2×2--0

Then factor LHS to get

i. ( ✗ +F) (x- Ta) = 0

and the only way this can be true is if one
of the factors

I
,
✗ + Fs or ✗-Tz is 0 .

This gives solution :

✗= 0
,
✗ = - T2 or ✗ =D

An incorrect solution is

✗
4
= 2×2 ⇒ ×

'

= z ⇒ ✗ = 1=02

(clearlythis is incorrect because ✗= 0 is a solution
to ✗4--2×2 . )

The mistake here occurs in writing
✗4--2×2 ⇒ ✗2=2

which is incorrect because dividing by ✗
'

is

illegitimate when 1-= 0 . This can be fixed

by writing ✗4--2×2 ⇒ 5=2 or F- 0 -

(and 5=2 or ✗ = 0 ⇒ ✗= -52
,
✗TE or ✗=O . )



Sections 11.3-11.7 are focused on :

1B¥ The Basic Question About Infinite Seres

or

How can we tell whether or not Ian converges by
na

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

reminder If Ian converges or diverges then so
as

n =/
•

does I. An or I am , etc , ( In other words
,

h= z n= 101

where the indexing starts has no bearing on

whether the series or diverges .

For this reason

we may phrase the basic question as

1B¥ The Basic Question About Infinite Seres

How can we tell whether or not I. an converges by

just looking at its sequence of terms {an} ?



Geometric Series Fact :

I + it + First r4+ . . . =

if - I < r< 1
.

One more geometric series example :

Iz
,
¥ = % + ⇐ +¥ +¥,

+ - - -

Some partial sums are :

s ,
= To = •3

, sz= F- + % = .
33
, -53= Sz + Foo = . 333 sq = . 3333

and Sn= .
333 - - - 3 (repeated n times)

Cordiale : ¥2
,

¥ = Lim su
= •

3335 = 1/3
n→• t

"

repeating decimal
"

Now let's view this as a geometric series :

I = 3£ =3 / ÷ +1%5+1%1't . . . )
n = I n = I

=3( I + To + + (E)
'

+ . - - ) - 3 . I

= 3 -3 =3 . ¥ -3 = ¥ - § = §

Conclusion
Repeating decimals are examples of geometric series !



Example_ £¥ . Does it converge or diverge ?
n=l

To use comparisontest, we take
Ian = I¥4m

.

Then we must choose a series Ibn to compare

with
. Very often we 'll choose Ibn to be a geometric

series or a p - series because then we know about the

convergence or divergence of Isbn .

Here a good choice would be Ibn-2¥
which

converges because
it's a geometric series with r=¥< 1

.

Then .

an
= ¥4m I ¥ = bn

,
for n >_ I

conclude : Ian = In ¥4m converges

using part d) of the comparisonTest .



LCT :

examples :

① I¥ .

Take an = IT and bn = ÷ .

Then

÷ =
= n¥= ¥ I f- c)

since I is a finite number > 0 , I converges .

② I3T
n - E + ,

diverges .

an = ¥ÉI- {⇒ ⇐ = 31¥57, . F- = 3n+5F_ → 3
n- Tu + I n→o

bn = ¥ n

and 2¥ diverges because it is p- series with El
.

=

⇒ 7-+8+-0=3


