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ExampleSessionfor

Week 1 A ReviewofSetsNumbersPolynomials andtheirProperties

Week 1 B BasicsofFunctionsandtheirInverses

Polynomial Interpolation

GoalFind a polynomialof degreen or less that goesthroughgivenpoints for min

PA Éajxi andweneedtofindtheright coefficients a an an

Pluggingin thegivenpoints leads to

Anto t dueto t 90 Yo

an t amXn do Yn

an a t any t t 90 Yu

Asystemof ut r linearequationsfor thenet unknowns dodm an



This canbesolvedbyGaussianelimination a

Example Find theparabola goingthrough 1 1,1 10,01 and1211 x s

Needtosolve as1 11 an 11 9 1

as O a 0 90 0

a 22 9,2 9 1

do 0 anditremainstosolve as an 1

492 2am 1

72 R2 an a 1 as

Ga 3 91 1 a PN

Theparabola is PHI Ex Ex

Roots ofPolynomialsofDegree ns 2

Formulas for n 3,4 complinated generalformulasfor n 5don'texist

Neednumerical techniques such as Newton'smethod later

Often onerootcanbeguessede.g
3
2 2 5 6 has a root 1 since1 2 5 6 0

2 2 5 6 1 11tnpftaithnknownaib



Butnow we cancomparecoefficients
3 2

251110.11 211 1 1 _g

9 1 b b

ar 2 2 b d 6 a 5 a 1

Nowrootsof 6 are x FIG Er 2

2 2 5 6 x 11 x 311 21

Proof by Induction

ProofMethodInduction

Weaimat
proving

a claimfor allnaturalnumbers n no No

Step 1 Showthattheclaimholdsfor n no Usuallyeasysinceusuallyno 0 or 1.1

Step2 Weassumetheclaimholdsforsome newandthenprovethat itholdsfor n 1

Bystep 1 theclaimholds forno bystep2 it holdsfornot1 bystep2again it holds

for not2 andso on Claimholdsforall n no

Example Claim Iok It
Step 1 n 1 Ek 1

Step2 Eik Eik late tell all fatal h whichisthe

Iffductionassumption desiredformulafor n 1


