
REVIEW OF SERIES



F# TAYLOR
,

MACLAURIN
,

& OTHER A SERIES

- Over the next several weeks  we're going to learn  about Fourier

SERIEI
.

- These  are as series built from Sims & cosines that  we use to

represent periodic functions
,

or functions  on  a finite  interval

( like a violin string ) that  we know to be made of standing
waves .

- First
, though ,

let's review some  relevant facts about the

A series  we 're  already familiar  with

- Suppose  you know all about  a function Flx ) @ some pt .  Xo ,

You know  it's value ,  its 1st derivative ,  its 2nd  derivative
,

E
.

so  an

- What  value  does  it take @ X =  X
, ,

some other point ?

Flx ) ^

!×!µ÷÷;←a¥÷÷¥:÷t .LA?YetEYE'¥¥I
exactly right ! And could-

× get  wore  as  × , gets
Xo X ,

further  away .

- SOL 'N : Add corrections
.

Get TAYLOR SERIES
-

F ( x ) = Flxo ) + Fllxo ) . ( x
,

. xp + EF " l Xo ) . ( X
,

- XD 't
. . .

⇒ Fix
, ) = Fix

.
) + EE

,
n't.de?#lxo.lx '

- xD
"



- Example : e2= 7.389 , What  is e2 " ? dI×=e× !

f dxn

Flx ) = e× FYX ) = e× F. " 1 × ) = e×
. . . .

↳ Flx
,

) = Flxo ) + ⇐ n'T
,

Ftmlxo ) . ( ×
,  

- XD
"

e2 "
= e2 + ⇐ nt

,
e2 . ( 2.1 - 2)

n

=eg2×(1 + ⇐ ntconn ) ← DEEIYEEYES

-7389
1 +  0.1  + tz ( 0,172 + tz ( 0,173 + zty ( 0.134 t . . ,  = 1.105

↳ e2 '
1

= 7.389 × 1,105  = 8.166 ✓

- If  we use the full A series it Converges to the exact

Value  of e2 .
1

;
if we  only evaluate  a finite number  of terms

then it  is  approximate .

e2 "
= e2× ( 1+0.1 + tzco . , ) 2) = g. 165

T
ALMOST !

- Example ; Costly ) = 0.707 ,
Cos ( +13 ) = ?

Flx ) = Cos ( × )

F4× ) = - sin ( × ) ⇒ F '( My ) = - 0,707

F " ( × ) = - cos 1×7 ⇒ F " ( My ) = - 0,707

Ft 's > ( × ) =  sin ( × ) ⇒ F 's > ( ' Hy ) = 0.707

FH ' ( × ) = Coslx ) ⇒ Fh ' > ( ' 74 ) = 0.707

ii. ( REPEATS )

↳ Cos (E) = 0.707  + t 0.707 )x( E- Eg ) + tzl -0.707 )x( 'F- Et )
"

+ .  . .

= 0.4999 w/ up to  n  =3 in Sun !



- When  xo = 0
,

we call this a Maclaurin series .

- Example : Maclaurin series for ( 1 - × )
- '

?

Flx ) = ¥ ⇒ Flo ) = 1

F 'lx7= - ¥24 ) =

, ,¥,  ⇒ F
'

( o ) = 1

F
"

( x ) = - 2. ¥ , }
.hn  = ¥ , 3

⇒ F
"

C 07=2

F "  '
1 x ) = - 3.at#.tn=(.6-y ⇒ F ' " 107=6

:
.

Fin ' ( x ) = an×÷n+
,

⇒ Fmlo ) =  n !

↳ ÷× = I +  Xttz . 2×2 + at . 6×3 + . . .  = ⇐ Xn

- REMEMBER : This  does  not Converge t  x ! Only for 1×1<1
,

or - 1L × < I
. Easy to see problem  when X 31 - all terms

get bigger so Can  never converge .
The function  is perfectly

okay for  X > 1
or  XE - l ; the series just  doesn't work

there !

- Once  we know  a few Maclaurin series we Can  re - use them .

as

-7×2 = [ xzn
n=O

This series has  same

rad .  of  Convergence ,

¥ = # ,
= ¥ot' 7

"

×
"

/ but  derivatives  usually
L word Convergence

bk  summand  is

¥ ( ÷x ) = ¥ .

= ¥x( ⇐ xn ) = ⇐ nxn
'

larsen .

fax ,÷× = lnlltx ) = ¥oY¥ ×
" "

-
enunn has  a Maclaurin

series ,
but lnlx ) does not .

Not  all functions  do !



- So
, you know how to write many functions as  infinite

Series  of the form

Flx ) = ⇐o cnx
"

as Flx ) = Ftxo ) + ⇐ n÷dh¥YI×d×-×oY

- In general ,
these series converge  only far some  range

Of values of  × - the radius of Convergence .

- Now we 'll do something similar
,

but  instead of  Xn

we 'll build OW series out  of functions like Coslx ) or

sin ( 17  × ) .

- These ' FOURIER SERIES '

will be especially useful when we

need to  represent either a periodic function
, or  a

function  on  a finite interval that we expect  Is related

to periodic functions ( like standing waves ) .


