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Cartesian and Polar Forms

A complex number z is represented by a point on the Cartesian
plane.
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Cartesian coordinates:
o x = Re{z}: real partofz
e y = Sm{z}: imaginary part of z
Polar coordinates:
e 7 = |z|: modulus (or magnitude) of z

e 0 = /z: angleof 2z



Coordinate

Conversions
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Polar to Cartesian:
x = rcosb, y = rsinf

Cartesian to polar:

ro= a2 +y?

f# = arctan (%)

» 7 radians equals 180°

n 0 ifz>0
T ifxz<O

» 0 and 0 + 27 (rad) are the same angle



Examples
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o If |z1] = 2 and £z, = —x/3 (same as 57/3), then
Re{z1} = 2(1/2) =1, Sm{z} = 2(-V3/2) = —V/3
o If Re{za} = —3 and Qm{z2} = 2, then

2] = /(=3)2+22 = 3.606

Lzy = arctan(—2/3)+m = 2.553 rad



Scaling and Addition

Treat each z as a vector (from origin to z) and apply usual rules.
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» Scaling by a € R:
Re{az} = a-Re{z}, Sm{az} = a-Sm{z}

» Addition:
Re{z1 + 22} = Re{z1} + RNe{z}

Sm{z + 22} = Sm{z} + Sm{z}

(Parallelogram law)



The Imaginary Unit j

For any z on the complex plane C, we have the Cartesian form
z = (z,y)

(z,0) + (0,y)
z(1,0) + y(0,1)
= z+Jy

where
e j = (0,1), i.e., unit vector along the imaginary axis

e unit vector (1,0) along the real axis is implied (scaled by x)
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