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Lecture 3

Polar Coordinates 4whil) cidjaay)

Z =X+ iy oo e dmall 2l Q& Al (i, y) ddadill cudadl) cuflaal) g, oS3l
x=1rcosf and y=rsinb
Z=x+1iy
Z=1rcosO +irsinf
z=1(cosB +isin@) Apdadl) Aayall
1z| =7 O z Jia i aaidl Joh s 7 22l
0 = arg(z) <S5 7z Saall 22l &) ) oy O 224l
deludl o jie (pSe olatly a sall Adal) ) saall pa 7 aniall Lgatiay (Al 45050 & 6 45 30
alias g 4asall adll (e 4l pe dae G JSI U G delull 0 jie oladl (—0) ¢usSiu el
a0V 2 sy tan @ :g Adaall e asill 028 aand (Says 271 e liany Lguany (0

22l il ) Al e (s sl

Example: Write in Polar form:

1. 1+ p(x,y)
z=1+1
r=|z| = {x?%+ y? 0
=V1+1=+2 X
r=v2



tan @ =

R I

T
=>tan9=1=9=z

[ s
w z=r(cos@+isinf) = \/E(COSZ+ isin—)

4

2.z=—-1—1

|zl = (=1 + (- 1)2

—VIF1=12

tan 0 =%= 1=0=tan (D) +nm

=0 =E+n=5—ﬂ

4 4
\/E(cos—+ lSln%)

Principal Value 4subul) dedl)
il iyzis Arg(z) = arg(2z) dwleY dodll jo yz asles 5 pia e dies 22c Y
oS dli —n < Arg(z) < O Sexarg(z) < sus o Lol
arg(z) = Arg(z) + 2nm ,n=10,+1,%2, ...
Sl JEal) 4
Arg(1+1i) =

arg(1+i)=—+2nm ,n=0,%+1,+%2, ...

NN



[
ifn=0= arg(1+i)=Z=A7”g(1+i)
. , s O
ifn=1= arg(1+l)=z_|_2n=T

T -7
ifn=-1= arg(1+i)=z_2n=T

Clic Laay lpuars Go GRS il g Liind] adl] (o glie e 220 arg (1 + 1) osS Y

d/g/sz‘."A:lA.«A

1+i= \/E(cos§+ isin%) — Gl Al

14+i= \/E(cos%n+isin%n)

14+i= \/E(COS_Tm-i-iSin_Tm)

oooooooo

Example: find Arg(z), arg(z) of the following
1.z=1-—+/3i
C"/JJ/C"JJ/GJ 2]/
V3
tan 6 = - = 0 = 2m —tan(+/3)

T 6m—T




51 i
=? — arg(z) PNCRPACN

Arg(z) V5
arg(z) = Arg(z) + 2nn

5w
?=Arg(z)+2n ,n=1

5t 5m—6n
Arg(z) = El 2T = —3

T
Arg(z) = —3

T
arg(z) = -3 +2nm ,n=0,+1,+2,...

2.z=—-1—1i
Ll oy ) 8 el
tand =1 = 60 = +tan"1(1)
m 5w
AR
2, =%T — arg(z) a8l

Arg(z) Y5
arg(z) = Arg(z) + 2nm

5m
T=Arg(z)+27'[ ,n=1

5t 5m — 6
Arg(z) = i 2T = —



31
Arg(-1-1i) = —

3w
arg(—1—1i) = — 7 +2nmt ,n=0,+1,+2,...

tan 6 =% Udbeall Gkt (S Y ailh 7z = 0 oS 13 -4kl

If zy =r,(cosf, +isinf;) and 2z, =r,(cosB, +isinb,)
Then

1. zyz, =rr,(cosB; +isinf;)(cosh, +isinf,)
= r;1,[(cos B, cos B8, — sin B, sin 6,) + i(sin 8, cos O, + cos B, sin )]

Z1Z5 = 111»(cos(8; + 0,) + isin(8, + 6,))

2. |z1z5| = iy

3. arg(z;z,) = 6; + 6,
= arg(z,) + arg(z,)
arg UB.AArg o Ledie dainio Lol G daiiill 038 4 @
Z1

T
4, — = —1(cos(01 —6,) +isin(6; —6,))
Z; I



= arg(z,) — arg(z;)

Euler's formula b dama

e® = cos@ +isinb

61 6

If z; =nret”t and 2z, = nrye'

Then

1. 24z, = 1y1ye'01162)

21 _ 1 Li6,-6)
Z 1

1 _.
1 :—e_lel Zq JJ’JJU’_L).LAM ‘):\LJ\

3. Z1
r

Examples: Find the Principal argument of the following Complex unmbers:

_ -2
1430
arg(z) = arg(—2) — arg(l + \/§i)

1. z

= arg(—2)=m



= arg(1+ \/§i) = %

n 3n—n 21

arg(z)=n—§= T~ 3 € (—m, m)
2 —2 _2m
= (1 + \/§i) E
[
2. z= 5 2
arg(z) = arg(i) — arg(—2 — 2i)
= arg(i) = z
2
, m 5w
= arg(—2 — 2i) =7T+Z=T

i m 5m 2m—5m —-3m
arg( )— — = =

—2-2i)] "2 4 4
4 ( [ )_—Bn
"I\ 21) T 4
., 5
AT T

arg(z) = arg(5i) —arg(1 + i)

T
= arg(5i) = 3

T
= arg(1+1i) =7

4

€ (—m, m]



arg(z) = arg (15_: i) = arg(5i) —arg(1+1i)

mT W 20—T T
=273~ "4 —zcCm
5i T

Arg(1+i)=Z
4 z=(3-1)

arg(z) = arg(\/§ — i)6 = 6arg(\/§ — i)
= arg(\/g— i) = —%
= arg(z) = 6arg(\/§ —i)=6 (%n) = —7

Arg(z) = —m

Ll daasia Gl arg(zlzz) = arg(zl) + arg(zz) doaldl) o) Wl B <A -adsa e
arg(z) s Arg(z) Jd= L

NS

Arg(—=1)=m and Arg(i) =

, T 37m
Arg(—1) + Arg(i) = + >=5
Arg(z,z,) = Arg(—1.1i)

= Arg(-i) = -

- 3n
Arg(z,z,) = B3 * o = Arg(z,) + Arg(z,)
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