0xQ Complex Numbers Cheat Sheet
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Rectangular form
X

So we write that:
X = Re[z] and y = Im[z]
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Operations

Convenient equation:

; . —r — 2,42 (remember the Pythagorean _
Magnitude: |z| = r = v(x2+y?) theorem) zz* = |z|?

. - -1 (same as finding the angle in
Phase: ¢ = tan (y/X) polar coordinates)

: 9% — v _ i\ — -ip  (flip the sign of the
Complex Conjugate. Z7m=X-1ly=re imaginary part)

AN, _ : S +  (add the real and imaginary parts
Addition:z, + z, = (@a+ bi) + (c+di)=(a+c)+ (b+d)i ¢ . aumber together)

Multiplication: z,z, = (a + bi) x (c + di) = (ac -bd) + (ad + bc)i (just like multiplying binomials)

= r1e"/’1 X rze'“’z = r1r2e'(‘P1 * 92) (just like normal multiplication of
exponential expressions)

Converting: from rectanqular to polar from polar to rectanqular

1.  Find the complex magnitude |z| =r=+v(x?+y?) 1. Find thereal part: x = r cos¢
2. Find the complex phase angle ¢ = tan™'(y/x) 2. Find the imaginary part:y = r sing
3. Putitin polar form: z = re'? 3. Putittogether:z =x +1iy

Euler’'s Equation -
i — HPa ) e = cos ¢ + i sin
e'=cosy + ising e
What this means: sin o
1. €e'%(for any ¢) is on the unit circle when [
plotted in the complex plane 5 j;;(p ™
2. Since we can write any set of numbers x
and y as x=rcos¢ and y=rsin¢, every
complex number can be written as

Z = X+iy = r(cos@ + ising) = re'¢



