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Definition
Zz=Xx+1y
i=v—1; x=Re(2); y = Im(z)

Algebra

Zl = Xl + lyl; ZZ = X2 + lyZ
21172, = (X £%x3) +i(y; £ y2)
2123 = (X1Xz — Y1Y2) +1(X2y1 + X1¥2)

Z1_ (x1X2 +y1y2) +i(X2y1 — ¥2X1)

Z X3 +v3
Modulus: |z|

z=x+1iy = |z| = yx? +y?
Properties

|z| = |-zl = |z| = |-Z|

|z]| = +Re(z) © Im(z) =0

|z| = +Im(z) © Re(z) =0

1Z12,| = 1241]25]
[z = [z]"
121/2;5| = |z11/]2,|

|z + 25| < |zq] + |25]
Equality holds when 0, z,, and z, are collinear and
z, and z, are on the same side of 0

|zq — 25| = ||Z1| - |Zz||
Equality holds when 0, z;, and z, are collinear and
z, and z, are on the same side of 0

Conjugate: z
z=x+ily=>zZ=x—-1iy

Properties

Z =17

2122 = 117y
(z) = @)"
(Z1\ _ 7
&)=
z| = |z|

arg(z) = 2km — arg(z)
kez
Zz=zoIm(z)=0

=—-zSRe(z)=0

NI

Cheat Sheet — Complex Numbers

Argument: arg(z)
z =X+ iy = arg(z) = 6, wheretan 6 = y/x
Quadrant of 0 is determined by signs of x and y
Properties
arg(z,z,) = arg(z,) + arg (z)

arg(z™) = narg(z)
arg(z1/z,) = arg(z,) — arg (z,)

arg(z) = 2kn © Im(z) =0
kez
arg(z) =km+m/2 © Re(z) =0
kez
Polar Form

z = |z|el® = |z|(cos B + isin6)
0 = arg (z)

De Moivre’s Formula
(cos® +isin®)™ = (cosnB + isinnb)
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