Complex Numbers

Imaginary
] :ﬂ the imaginary number IFri
Rectangular Form A = a+bj -+
Re(A) = a Im(A) = b b+ ————--—
Polar Form A= Ad? =nA /0 A |
[
Re(A) = A-cos(0) Im(A) = A-sin(0) T =
| FReal
Conversions A =|Al= &+ b° 8 = ag(A) = atan/E Note: ' g
\a atan = tan ©
a = A-cos(0) b = A-sin(6)
_ 0 _ _ . . _ . 2 2 a
A= A€d® =A/0 = A-cos(B)+ A-sin(8): A= at+tbj= \wa+b >-e
Special Cases | ::ﬁ = %0de E = j= g 1-90-deg o 0dey _ ¢ '180deg _ j-180deg _ 4
J i- i- .
. j_e]G: e](e+90deg)
Define a 2"d number:  rect: D= c+dj polar: D= D-€® =D/#
Equality A= D ifandonlyif a = c and b=d OR A=D and 6 = ¢
Addition and Subtraction A+D = (a+bj)+(c+dj) = (a+c)+ (b+d)j Convert polars to
A-D = (at+bj)-(c+dj) = (a-c)+(b-d)j rectangular form first
Multiplication and Division A-D = (a+Dbj)(c+dj)= (ac-bd)+ (bc+ad)]j
Rectangular: A _ at+bj _ at+bjc-dj _ act+bd bc-ad.
D c+dj c+dj c—dj A d? A d?
Polarr AD = Ad®Dd?= ADET? =AD/B+g
" A
A_ AT A je-e Ale-9 =AD/B-0
D D-ej"" D D Irn
Powers A" = A" = Acog(nB) + AMsin(n-8)j  Convert rectangulars first, usually
Conjugates complex number Conjugate o
— — Real
A = a+bj A= a-bj A=A ;
A= Ad® A= Ae® =A/-0
P 3t5 F=_ 3°5]
(2 6)-d %% (2+6)-e) 0%
. j-a .o ej'°’+ eﬁj'Ol .
Euler's equation &%= cos(a)+j-sin(a) OR: cos(a) = T sin(a) =
&0 = cog(ot+ 8) +j-sin(wt + 0)
Re{ej'(m*e)} = cog(wt+ 0)
If we freeze this at time t=0, then we can represent cos(wt+ 6) by e
Calculus Remember, when we write € | we really mean g (@t+9)

S—A = %\A-eﬁ): [ oAd? = A (@0
t t

{ Adt = { AdOdt = Load? = 1.ad(0-%d)
jrw ®
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