Engineering Sciences 22 — Systems

Review of Complex Numbers

1. “Rectangular form”
z=x+jy, wherej=+/-1. (We use jso that we can use i for electric current.)

x = Re z is the real part of z, and y = Im z is the imaginary part.
z*¥ =7z =x-jy is the complex conjugate of z
2. “Polar form”
z=Ael?
A= |z| =+lx2+y2 = magnitude of z
¢=/z=argz = atan2(y,x)
Z*=Aell, zz*=|z|2=A2
x=Acos ¢ y=Asin ¢

3. Properties of complex numbers
z1+z= (@t x) ity

z120= (X1 %2 - Y1 Y2) +] (v Y2+ x21) = A1 Asexp[j (1 + é2)]
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4. Euler's formula
COSO :M’ SinOZM
2 2j
e =cosO+ jsin O, e P = cos O— jsin O
5. Sum of a sine wave and cosine wave

Acosof + Bsin of = Ccos(cof—(j))

C =vA2+B2 (i):arctan[B

A

o is angular frequency (radians/sec).

A

Euler’s

Sine and cosine in
one exponential

Formula

Rusty on complex numbers?

Euler’s makes calculations run smoothly.
No more squeaks and squeals at horrible algebra.
«Cleans up calculations.

*Protects accuracy.

*Won't attract excess terms.

*Works on sticky trig. identities.
*Recommended for all periodic functions.

CAUTION: CONTAINS IMAGINARY NUMBERS. IF
SOLUTIONS TO REAL PROBLEMS CONTAIN IMAGINARY
COMPONENTS, TAKE REAL PART IMMEDIATELY.
CONSULT A MATHEMATICIAN. DO NOT INDUCE CORE
DUMP.
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