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1Functions

1 1 NumbersandPolynomials

Topic 1 1 C Misc Polynomial LongDivision Inequalities BinomialCoeffinients

Recall Everypolynomialcanbefactorized as plat anIx zu lx zu l H z l where

Zn zh are the n complexrootsof thepolynomialp ofdegreen

Now suppose one of theroots is knownThenwe can diideout thisrootandareleft
witha polynomialofdegree n 1 Thisiscalled polynomiallongdivision

Wedismissthismethodbyexample

consider plat 4
3
3 2 Gx 1 By inspectionweseethatz 1 is aroot 4 3 6 1 01

pal H 11 4x4 ax bl Nowweperformlongdivisiontofind aandb
Wecoldalsomultiplyofthe

4
3
3 2 Gx 1 x 11 4 2 7 1 righthandsideandcomparesoefficient

I 4 3 1
2 seeexercisesessions

7 2 GX
I 7 2 7 x

x 1
t
I omeansfinished

Note If we dividepix by x aland a isnot arootthenaremainderpolynomialwillbe
Left over



Finally therootsof 4 2,7 1 are z
7172445
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p has 3 realroots z 1 Z ft E Z E E

Next Howto drawpolynomials

Previousexample plat 4
3
3 26 x 1 1 11 x

ftp
1 1151

Weknow 3 pointswhereply is 0
For verylarge x andverylargenegative x theterm Ix dominates

for x largepositive 4
3 islargepositive

for x largenegative Ix is largenegative

s tÉ

Note Fromthebehaviorforverylargepositivenegative x weconclude

Anypolynomialwithrealcoefficients of odddegreehasatleastonerealnot

Why

ng i
Noteotherreason complexrootsalwayscomein
pairs z so atleastonerootneedstobereal

I 1
precisebehaviorheredependsonroots

For a more thoroughdiscussionweneed limitsandcontinuity willbedisusedsoon



n n aNote Evenpolynomials that W
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W m
norealroots

T y
realroots

Next Inequalities studiedbyexample
less
than

less
thanorequalto

Linear Example For whichx does 3 317 2 114 hold

This
means.it 72xand 3172 1 4

Wesolvefor x 9 7 2 112

16 2 15

8C XIE if 81 x then 8 8 8 x i.e x 8

Ex 8 182 2 51
Inintervalnotation Xe 5,8

Enabled snot
included

sometimes 15,811

Quadratic Example 2 4 12 0

Wecomputetheroots 7 1 215472 162 1 24 12 1 211 61

Need
EEO

and or and

Solution Xc 2 or X 6 symbolfor no
lowerbond

We canwritethis as XERIT 2,6 f o 21 u bigRnithorthintervalt2,6 symbolfor noupperbound

Onthenumberline I I



PHI 1 211 61

As a graph phooey f pix o

Forte F2,6 wehavepale0.1X

Finally Abriefreview onbinomialcoefficients

Goal compute latbl

Wehave atb 1 Note thepattern

lab d t b n

73 3 1lab a Lab b 7 4 6 4 7

latbl a 3lb Jab b
iscalledPascaltriangle

latb a la'btbab tab'tb4
i

The generalformula is latbl Eno Kla b 18 any111am bt th b

This is calledbinomial formula forbinomialexpansion
The coefficients k or Ca n choosek arecalledbinomialcoefficients

One can showthat k ahh n n in it la21 211


