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• Power series f ( × ) = go + a ,× t.az/2ta3x3t . . .

( a function
a

in variable × )
= [ anx

"
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Fedexample : 1 + × + xz÷+×÷+I÷+ . . . .

Recall fj,mIpm) €6 @ •

n ! = lxzx - - - - xn = [ ×n÷
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theorem For every number ×
, this Power series Converges
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( Tahe derivative of t×+×÷+ . . . mg

0+1 + 2¥ + 33×÷+ . . .  =l+×y+×÷+
. - .
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(¥ ) agrees with @×y=e× .
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Goal ( goes back to Newton & Leibnitz ) :

Express different functions ( such as Sinan
,

Cas ( × ) ,
ln ( × ) ,

- .  . . ) as power series .



Approximately Compute number e :

e = e

'

- i+÷+'a+÷+ . .  . . GAGE
magic ! I⇐

.There are power series for Sin ( × ) ,
Cos ( × ) . . .

=
. Taylor Series / polynomial

f- any ( good ) function

=f(× ) sms fa@+ ¥7× +f¥@x2+ . .
.
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Taylor Series of f
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Rex f some function eg . fcx )=××=,

& if limfcx) =L then nhjmaan=L

×→oo
where an - fcm '

ftp.#=lCbesamexItf=lg* )
L' Hospital II. = t



Then limit of the Sequence I is also 1
.

htl

f ,
,¥D?§"§ ' '  '  -  . → g.

.

f( 3)

So Sometimes we Can use methods from

Calc .
1 to find limit  of sequences .

For example L' Hospital .

¥FiFdlgzbfnL=0)fcx )=h¥ -
xhjzlnx = a

lim X = oo

× → oo

L' Hospital lynk = ¥xlnjmax
Ex= lim # = ? Here n

should be

integer .

n→a n =

( can not use
Calc . 1)

/t÷h| = In
methods

lim÷=o ⇒ lim |←¥|=0 .

n→a n→a

-
-1 , I , Is , fist , ...

→ o .



( Useful )

•
General fact / theorem :

A , iazia } ,
. - - → L lim An =L

.

n→a

. f Cody
function

Then : Fca
, ) ,

fcaz ) , fca
} ) , .  - .

. → FCL )
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E± bn = sin (

4¥
)

him bn = ?

h→ox

let

an=hym_
we know lnsjmaan=D

Then lim Sinan ) = Sin ( 0 ) =D
n→a

- p

Soi ntgz(f) = 0 P > 0

lim ( n+)P=+A p< o

n→o

.

Fix r

ntimorn ={j9mitleft
0 ¥ → irki

.



Some simple definitions
-

.
If A , f 92<-93 f - -

. . . increasing
seq .

If a , I 92 3 93 Z - - - - decreasing
Seq ,:

If either dec . or Inc . then monotone

seq .


