
powerserlesrepreseutationoffunc.tl#G0AL.-: to write various functions as power series .

IT ALL BEGINS with ourgeometric series formula :
D

E rn = It rt Pt . . . = I for - Isr < 1 . (*)
r -- O Fr

From this , we can derive many
:

EXAMPLES_ . Express the following functions as
power series .

Exampled : I .
I - X

solution By (* ) with x in place of r :
* n

↳ = It x-1×4×3-1 . . . = E X for - lax21
.

h so



Exempted ¥×a°
Solution

By (* I,

¥a=,÷,
-
- 1+1×9 -16×936×94 . . .

2 4 6 • h 2h=/ -x xx - X t . . . = El- l) x
h so

2for - l L - X L l, or

- I < x h t
.

Exampled -1 .
3 - X

solution . By (* S,
3¥ = 3¥31

(It (g)
'
+
oo .)

x

= 1g X÷ , for - 1<5 < I
,

or
- 3 <x <3 .



4

Exampktix .

3 -X

Solution
By Example 3,

x
"

o Eiji.
for - 3 -x <3 .
We can also write this as

4
= f÷. , or =3 ÷

,§÷ ,
etc

.

3-X

FACTS :

• you can also differentiate or integrate power
series term- by - term .

• When you do this, if your original power series
expression holds for a<x ab, then your new
one wall too .

• All sorts of things, convergence-wise, can happen
at the endpoints x=a and x=b, when you dothis . We won't worry about this

much
.



Examples .
7
- t.si
Solution
Recall from Example 't that

= F n for - 12×211- ← × .

I -X h=o

Differentiate both sides :
then term equals Ero

I = I n - l I • n - ' for - 14<1
.

-

< nx = Enx
( I -X )2 n -- o n- I

Multiply by ) :
>

A
n - i

2=7 E nx for - kxcl .
HSI

Exampled Incl -x ) .

Solution .
We know from Example 9 that

⇒ = n⇐o×n for -14<1.

Integrate : #
u -- I -X

S ,¥=f¥ox
"

ax

D htt
- Incl -x ) = fxndx = E I 1- C,

n=o ntl

D nil
Incl-x ) = - I x_ +C .

(* * )
n --O htt

-



To find C
,
we plug x=O into (** ) :

Incl-O ) = - ⇐
o 0£
"
+ C = Otc - C

, so

C- In (1-0)=0 . So by (*xd,
Incl- x ) = -

n.§oxn! = - x -212 -XJ - . . . for - 4x4.

Exampled arctanlx)
.

Solution
-

o

By Example 2,

⇒ = ol- 1)
"

x
"

for - Kxas
.

So

f ,d¥=f Eeoc -tix
"
ex

2h-11arctanlxl-n.EC - 1)
"

f x"dx = NEIL-D
"

+ c.
1*3)

2 htt



To find C, plug x -- O into (*
3 ) :

aretan co) = E tiYO + C = C
,

n -- o 2nd

so C= arctanlo) = O . So
, again by (*

3)
,

arctancx) =⇐ot" for - tax- l.

but not 2ht l

X easy
COOL FACT : this holds for x=1 as well .

So

aretanks = n⇐oztnl = I - Ig -11g -g too. . (*
" )

But arctancll = "14 . So if we multiply (*
") by

4
,
we get
* 4ft's -f- 'GI- ooo )

( a cool expression for
A)

o


