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1Functions

1 1 NumbersandPolynomials

Topic 1 1B ComplexNumbersandtheFundamentalTheoremof Algebra

Lasttimewenoted If thediscriminantof a quadraticeq is negative thereis norealsolution

Example x 1

Solution Wedefinethe imaginaryunit i withtheproperty i 1

Withthis we definethe complexnumbers 4 x tip x ye R

If Extiyed HyeRI we call X Rez the realpartof z
a
y m z theimaginarypartof z
Ex iy the complexconjugateof z
EEEsometimes

If Rez o i.e Z iy wecall z iy purelyimaginary

Example MHiplicationof complexnumbers

12 3i 4 i 2 4 2 f it 3i 4 3 i.fi 8 2it12i 3TI11 10i



NoteWecandraw a complexnumber inthe complexplane t

I at
alsoalledArgandplaue

I 1 Rez

Nowwehave all thenumbers weneed Nc Nc Ic Q c IR c e

Noteonnotation IR ie it is a sbsetof a ask d is asupersetof IR

Nowbackto polynomials

Let pix anx tan x t t anx ta be a polynomialwithreal loefficients a an

Suppose z is a root i.e plz 0

Then p17 1 an171 t an a I t ta z tdo
wewitshowin theHwthat a

plz an f an z t anz t do

uz t an z t a a a
besaseKatz E z zit
and a z at for ae IRz is aroot

I o 0

Wecountde I f z is a root so is 2 Wecall zandz a complex conjugatepair

let us comebackto o r discussionof rootsofpolynomialsof degree n
o n 1 always onerealroot

O one doblerealrooton 2 aax anxta 0 If discriminant A a 492 I p IIIfitnoton 3 4 formlasexist b t verylengthy
n25 no generalformlaexists IAbelRffinitheorem



But in general we alwaysknowthefollowing

FundamentalTheoremof Algebra
Everypolynomialof degreen 1hasatLeastone complexroot

Fromthis we candeduce

Corollary

Every polynomial ofdegreenet has n complexroots Z Zn notnelessarilydistinct1
and canbewritteninfactorizedformas p x an k z.lk z l h zu

Note IfTrotappearskimeswesa it is arootof
orderk e.g a

doublenot or triplerootetc

Ideaofproof We use polynomial longdivision whichwediscussnexttime towrite

pixl lx algH tr with a red andgirl a polynomialofdegreen 1

Now If a is arootofphl then O plat Legal r r i.e r O i.e

pH lx algH Thenrepeatwithq1 1


