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1 Basis SalateReview

1 1 Sets Numbers andPolynomials

TopicforWeek 1 A Reviewof

Sets

let us recall basinsetnotation Setscanbedefineddirentlyby

listingtheir
elements

e.g A 1,2 3

propertiesthatdeterminetheelements e.g B 2146181

IE ffffI iasus.t
n is even

Morestandardnotation

Ia sbsetofB

A B Bettie as A wehave a B

theemptyset

Ayy x x eAor xeB Eg 112,3 v 2,34 1,23,4

A x x eAand EB Eg 112,3 n 213.4 2,3

ieiii.fi itdte



Numbers

Nextwerecallthebasicumbersystems

Naturalnumbers N 1,23,41

Naturalnumberswith0 No 0 ON

Integers I Nu 0 ON

Rationalnumbers Q a c be 21 0

Realnumbers IR Theseare abithardertodefineThey fillthegaps inthe
rationalnumbersby

addingtothemnumberswithinfiniteandnoteventuallyperiodicdecimalexpansion

Forexample 1.41421 ER bt B Q

Complex numbers C iy XERYER with i imaginaryunitdefbytheproperty i 1

For 2 xtiy wecall Rez therealpartofz

y mz theimaginarypartof z
E x iy thecomplex conjugateof z
A IF VETtheabsolutevalueof z



Polynomials

Wecall plx ajx notanx anx't anx a polynomialwithcoefficients do am

If an 0 we call a thedegreeofthepolynomial thehighestpowerof withnonzerocoefficient

Wecallthesolutionsto p x 0 thenotsofthepolynomial

RecalltheFundamentalTheoremof Algebra
Every polynomial ofdegreens 1has n complexroots Z Zn notneressarilydistinct

and canbewritteninfactorizedform as p x an lx z.lk 721 x 2n

Recallalso

If z is a rootof apolynomialwithrealcoeffilientsthen so is E
Thesolutionsto px g 0 are x VIII



InequalitiesandIntervals
lessthanorequalto

Example For which does 3 317 2 114 holdthitau.tt
72x1and 3172 14

Wesolvefor x 917 2 112

3 16 2 5

8C 5 if 81 x then 8 82 8 x i e x 8

Ex 8 183 2 51
Inintervalnotation x

notincluded
sometimesdenoted 15,8 1

Example x2 4 1230
Wecomputetheroots 21 21572 4 12 1 211 61

Need

40
and or and

Solution c 2 or 6 symbolfor nolowerbond

We canwritethis as E R 1216 1 1 21v16 II for noupperboundRuthorthinterval12,6



Binomial coefficients

Abriefreview onbinomialcoefficients Goal compute lab

Wehave atb 1 Note thepattern

latbl a b

lab a Lab b

latbl as 3a'b 3ab b

lab aytlasbtbabty.at
b4

iscalledPascal's triangle

The generalformula is lab It a b 8 a 1 ambt 1h b

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

Onecan showthat k uhhh n n t 11421 211


