
 

Complex numbers

Rtt set of all real numbers
Not every polynomial with coefficients in R has roots in R
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We can extend IR to invade all roots of polynomials

Only need to add one new element i IT

Def The set of complex numbers A consists of

elements of the form z at bi
29

both a b are real numbers

Denote Re 7 a the real part of Z
Denote Imf b the imaginary part of Z

Note Both Re z and Im z are veal numbers

Every real number is a complex number whose imaginary part is 0

Addition subtraction in E
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Product in A
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Division in Q If a o or b 0
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Visualize G as the xy plane

A complex number Z atbi e e a ca b E R
In my

Ex 2 5 21 2,1 3 1
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Note The real numbers correspond to the x axis

The complex numbers bi correspond to the y axis

Some vocab words

Let 2 at bi be a complex number

The modulusfor norm or absolute value of z is 121

the distance Jatt between z and the origin

The conjugate of Z is E a bi
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Polar form of A

Ex the set of complex numbers Z E Cl where 121 7

corresponds to the unit circle on the plane Rt
i
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Observe Everypoint on the unit circle is

of the form cost t i sin 0

Euler's formula eit cost i sin 0

so deff ext
it et e it ex cos y ti sin y

To get other nonzero complex numbers
scale by a positive real number r the modulus of Z

i t Z rei r so i sing

biff This angle O is the argument of z arg z
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i a nonzero complex number

DI An argument arg z of zeZ is a number 0

such that z 121 cos 0 t i sin 0



How to convert between polar and Cartesian representations

From polar to Cartesian If z je't
modulus z

the Z Cos0 t ising

i
Tom Cartesian to polar If z at bi then r Iz Jatt

O arg z are cos f are sin g
and Z rei0

Note Cartesian form is better for addition
butpolar form is better for other arithmetic operations
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If z reid then z r e no rn cos no i sin no
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2 cos 10 i sin 1 7
Write fi in polar form re't
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