Complex Numbers

: 2
Equation 7 +/=0 doesn't have real roots/

2
Imaginary uniti - 1 ==1.

FoA1=0 = r=i=—/—7
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Complex Numbers i’z —_

z=a+ib ,
where a and b are real numbers (also pomt (a,b) n R™)

real part imaginary part
(2.5)
Modulus (or length) |z|=\/a2 +b’ [

» Re(2)

"Pure Imaginary" numbers are multiples of imaginary unit i: z=ib
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Addition

z;=a;+ib,
z1vz=(a;‘ayx)+i(b;+b)

z2=aytib,
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Multiplication (use i°’=1 and FOIL)

z1=a1+ib1
z122=(a;+ib;)(artiby)
ZZ=az+l.b2 =(a1a2—b1b2)+i(b1a2+a1b2)

Complex Conjugate E=a—ib
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Polar form of complex numbers

x=r cos©@® y=r sinO

Modulus: |z|=r 1me)|
Argument : O=arg(z)=arctan(y/x)

(which quadrant?) X))
z=x+i y=r cosO + i r sin0 2]
y=|z|sinO
. . e
z=r (cosO + i sin0)

Re(z)
x=|z|cosO
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Properties: |Z1Z2|= |Z1| |ZZ|

arg( z ;+22)=arg(z ))targ(z 2)

Zrtz2

6,+6,

Title : Feb 10-12:04 PM (Page 6 of 8)




EULER notation

Recall that

*=14x+ X + 4+

cc:sx=1-’;‘2—:;+ (=D E i
e Ty O
smx=x-L+7 o {ﬁu_]jl

Exponent of purely imaginary number i@

=4

n!

=(1-£+ & HO-L+£-)

0 )
€ =cosO +1smmo

Fuler formula
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Exponent of a complex number z=x-+iy

Z x+iy X ..
e =e —=e (cosy ‘+1Isin p)
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