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Polartoordi

R: plane oordinate ;

tix a poime O ,

o tho perpendicular ines interrecy at o

horizontel one : x - axi

vertical ome : y
- axi

then
every point in the plane ns a pair ot eal mumbes ( x,y )

Polar coordinatesy distame I livertion

. A fixed point O

. A
ray startig fron O : polar axis

⼆↑ θ

.

For any point P

I
.
conmeut OP

2
. r = l 0 p 1

3
.

O - the angle between solar axi) & of

counterclockuse : θ 0

clockwi, e . θ co

O i , oily well-detinal up
t multiples of 2π



In this
way

;

point on th plaw, [ , 0)
, 6
"

。
是 ( 9 tzn)

this '

correspondence
"

is not I - I !

Hor to gee
thetevene

ie
. if he are gien Cr , 0 l

,

how do eknowthe orig ind se ?

Let
'

, set

up
the xy

- oodinate
,

it . positive x- axis = polar axis

y 冖

f1 θ→x

( r , 0) 的 ( a
. y )

?

X = ros θ ⇒notone - to- one

y = rsine
}
( r , 0) = ( r

,
θ+ 2 π )

gindly,u reyuierso , ow he canextend the detinitiin

Gall rER
.
:

rao : tise find ( - r , 0)
,

the vetlex about O





Ppo ' oifuualo, "
;

"
vig
,

imohig .
0 )

reatangular oardinate polarcordinate
he can convere

ect angeularequationg polerequotions

x

'

+ y ' = 1 r = ,

x

'

= 4
y

←rF0s'0 = 4 rsinθ

r =
4o
:

4 tandseco



( ) r = 2 + 2 osQ

r

2

= 2 r + 2 ros θ

x

+

y =± 2aŷ + 2 x → x( y - 2 x) ^= 4 ( x* y )

Distaneformm

① P. = [ r . a , Q , σ
. sind , )

,

PR = ( r2 os 0r
,

rosin θn )

d = riwnoiriwidiecrisinor
= rf + re ' - 2 re (wD , wiO +sinoi—

= rie ta - 2rire w
,
lo,



② Law of cosinms

获
d = ( ka 1 = vier: ' - cr , rw .10—

Graphotarequatio
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Roaplexnumben

Z = at ib
,
aibt h

,

i : imaginary unit

Grophcomplex
Λ imayinany axis

州real axis

( a ,
b) : reotanguloswordinn

{

( r , a ) : polar wordinate



Relation teo Conplexnun

= reio ( " 0) mla, b )

R: Polarformis wsefulforcalalotiy mnltiplichn d diviion

of omplhx mrbey

rertargelonfora) usefblfor c . -

-audiion Ioulstrceon







x== - 1

x
3
=
- 1

,
x
'
= 1



Let' sFocuson tos otuiy

BeL : EEE i " called a nt of unity ,
it an > 0

, inteyer , st .
z
"
= I



T凹 : 1 twtw ' +us + … w

"

= O

U = 2 : 1
,

- 1 =⇒ 0

n = 3 : I , ⼀ {i ,⼀定 - : ⇒ 0

n= 4 : I
,

- 1
,
i
,
- i = 1 0

pt in geneml ;
be S = 1 + we w ' et w

"

E ¢

o . S = cwtwttwhe e wn+ wr = S
“

I
=→ @ - 1 ) . S =

0

ω - 1 ± 0 =3 S = 0

址 : 1 w . w . …
. wm = wn

"

= [ )
^

* = {?F

“ →☆

州“
∵

“ 篮) : = ,

n: → ( ω" ) '
( n"=

( ) ~
"

= - 1



nm

巡 : It w te
w

' t
ute

… o = O

ω= ω s 哥 + i sin兽

→ ak = as+ isin答

⇒ 1 + os π+ as π + s π+ … + w . = 0 ①

sin 哥 tsin哥 + sin 哥 + … +sin答 = 0

Iswsf analgebreair nuwher ?

i . e
, ② f(x ) εR [x)

,
(.

t . f ( ω
s

兵 ) = 0

A : Yes : reall wsnx = f
.
( cosx )

,

5nt a [x 3

D : 1 + f
, ( o 唔)+ f . (us)+ . . (us) = 0

be f ( x) = 1 + f
.
1 xi + flx ) + … +

%

nx )


