
 

featurette
Complex neuters were introduced to ghee

solutions to quadratic equations
For example

x2 t I 0

has no solution on the real numbers R

to resolve this we introduce i

imaginary unit
and define it I

thus i is a solution to It 1 0

fieldof
the V complex winkers Rfi B the

set of nukes of the form
at bi a be

Note that REGI
Fundamental theorem of Algebra

Let X t an X t ta X tao o be a polynomial

Ith ai e f Then it has h solutions in Cl

we usually denote complex mules by Z or W



Gwen Z atbi

Retz a is the real part
Im b is the imaginary part

Exi Re 2 4 i 2

Ink 4 c 4

So 2 Retz t Im i for all z

act Green two complex makers 2 and W we

have z w ifad onlyof Rete Rdw

Ince Imlw

ie at bi ctdi iff a c and b d

Arithmetic of complex nukes

Let z atbi w et di Then

2 tw at bi th tdi

at b t Cbtd i



Z w Cat bi et di

act adit bei t b di
2 foil

act adt b c it bdl D
ac bd t ad tbc i

S peiage if CER then cz c at bi act bei

Z w 2 t C 1 w a c b d i

Fi
To each complex nuke gurl

can associate a real

vector Ca ble IR EmagneyPart
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complexconjugation
Given a complex umber Z at bi the complex

conjugate is defined to be

E a bi

2 Jca b

E
Ca b

Note that z iff z c IR i.e 2 B real

The module absolutely of a complex
number

Z B defined to be

FE catbika bid
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The modulusof Z B the lengthof the vector

la b

If z a B a real mule then Hk lat

II Q is a field That means we can

add multiply and divide

For Zee we define 2 E to be the unique
corplex umber such that 2 E L

II z at bi and tz Ctd i we hone

It at bi et di ac bd t ad tbc i Hoi

this gnes two equations in two
variables lead d

ac bd 1
ad t be 0

which has a unique solution
exercise
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which girls It
Therefore govern two complex mulers Z W

Ew z ft FIT
theorems For any complexmakers
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