







































































Math 1510D Week L e f A 2,4 6,8 13 2 8 G 2,43

Set 8 E A B

A set is a collection of elements B E A CEA BIC

et B the setoffirst 4 evennumbers SetOperations Let A B be setsT
a set 2,4 6 8 same Intersection

x x is even Os x to An B x X EA and X EB
in

suchthat condition the set of such that
Votations x is in A and in B
XEA means x is an elementof A

Union

EIA means x is not an elementof A AUB x x CA or X EB

A E B means A is a subset of B
Relative Complement of B in A

Everyelementof A is an elementof B
A 1B x EA X B

thesetof all in A
ActB means H is not a subsetof B suchthat is not in B
























































Picture VennDiagram Some important sets

IN the set of all natural numbers
A B AnB I 2 3,4 5 u

I the set of all integers

A B AuB
3 2 I O l 2 3 r

O Il IZ I3 I 4

µ Q the set of all rationalnumbers
A B Al B MT men C k and n to

IR the set of all real numbers
of A 2,4 6 13 13 6,9
then An B 6 es 5 E Q but I 42

A V B 2,3 4 6 9 E E IR T2 ElQ
AI B 2,4 IN E Z E Q E IR










































































Intervals let a bElR or Ics Ex let A too l 13 1 4 as

Express the followings as interval
Openinterval Endpointsnot included AUB ii AnB iii AIB
a b xEIR ask Lb I Ii

Ahs c a x C 4 l l a 4
Closed interval Endpoints included
a BEEKER aexeb A'I X sB

Halfopeninterval EI Express C XER 1 31 1

a b XEIR acxeb
as a union of intervals

a b XEIR aexcb
Sd IX 31 I

X 3 l or X 3L a

Picture 2,4 x 4 ta z
notincludedincluded C C N 2 v 4 a

EMMY WH HRM










































































Function of f IR 7112 with fix X I
T t

Let A B be sets domain codomain ruleofassignment

A function f A B is a rule
of assigning to eachelement of A F 3 Rf
an element of B

A Domain of f Set of inputs y I

B Codomain off Aaqetcontaining
g 2

outputs f o I I e Rf no intersection

Rf Rangeof f set of outputs f 2 3 3 E Rf
fix EB xEA f X f 2 for any X CDf

x 20 24 RfOthernotations i fix X I Z l

Dg domainof f Rf C I as










































































Implied domain Rmk For
If a function fix isgivenbyan expression eg m 3 odd eg m 4 even

withoutspecifying its domain 645 4 64 8
then the domainwillbeassumed to be

f 6415 4 l 6454 is not realthe largestsubsetof IR suchthat
the expression makes sense No problem fourthrootofnnuemgat.ru
That domain is calledthe Implieddomain

Usefulrules
or naturaldomain 8 Find implieddomain of

a log1
2 3 10

Denominator to x 3b
For loggers need gas o aT3 KT
let m be an positiveeven number c 1 253
Formthck hk d f g where fix x garsneed hk 70










































































Sol c IX1215 3 4125T
a Need X 3 10 0 n

x 511 21 o Addition saga root are defined

x 5 or is 2 s
for anyreal numbers

Implieddomain c a 2 u 5
Implieddomain IR C A as

I Need 3 1 120 under f d Cf g K fix gar

Also IET 1 0 I I
ith l X

3 1 1 o Xt 1 XII
3 IX

Implied domain _IRIE 113XL 3
C A l C l l V 1 A

Implieddomain C 3,3










































































Operations on functions ef let f x F X g 2,0 IR
Let fix gin befunctions Define a Find f of s

ftglxl frytg.lk b Findthe implieddomainof gof
ffg x flag't Sob

Ig x fgf if gusto a fo f 3 f f13 _f 63 30

got lx glfK composition b gof x giftx g1
2 x

x
f fix at Dg 2,0 f X E 2,0goth

E X 2

µDftg Dfg Dfg DfaDg
H X 2 so

X 2 arts O
Dqg DsnDg xEDg glH O x z or xs r

Dgof X CDf CCHEDg Dgof C N 1 v 2 a










































































Inverse of a function ef f o I 701A fix X

suppose f A 713 g B A g o 0 gk Tx
Then fig are saidto be inverse

of eachother if forany
lgoftln glfHD glx4 F xf.cn zo

got X glfix X VXEA Hog lH fIgn f E TIX for xzo

Hog ly flgly y VyEB f g g if
y xWewrite f g and g f 4Rmk I l

l l
f If x so then 1

A B I I
g 1 2 1 1 I

X X l 1
equal fix l I

GHAM t X l I
2 2Y equal Weneedto becarefulabout domain94 figap when we talk about inverses












































































Graph of InverseFunctions Note
a b is on y f XIn last example fix X

glx 1x
C b flag

a g lb

g X b a is on y gKg fix
c d y gK

Graphs of inversefunctionsd c
are mirror image of eachotherb a

a.by
about the line y

Graphs symmetric about g x












































































Piecewise Function Q If 14 1 f11th

Y Ix if zo Note Isha I Os Hhs 2
f x

f if so f 11th 11th

fc4 54 2 420 AbsoluteValue

fl 2 I f 2 0 1 X if HO
X if XLO

4,2 o es 330 7131 3

g fix 2 0 I 21 1 21 2

1 2 I Slope I Hope_I

g 1 1










































































Graphs of some Elementary Functions

Polynomials fcxj anxntan.it t iao aiX Kanto thendegf n

n n n

roof

µ

deff _O degf I deff 2 degf 3
constant linear quadratic cubic

Fact A non zero polynomial of degreen
has at most n real roots















































































Exponential Functions Logarithmic Functions
variable Inverse of eachother

fix a where a o L fix _logax where a Oionstant

glogax
a Cb y b

g logbX

Symmetricabout y X I acb
y a

a a

y a

y ax
Osa Cbs I y X y logaX Osasbs I

y b L glogax

glogbX










































































Trigonometric Functions

Rmk All angles here are measured in radian 1800 1 rad










































































Graphing a vectorvaluedfunction
Fit

We can graph 14,3 7 E 3
t z increasingoft

Flt XltTtyLtIj direction

on the Xyplane E o

Xlt gits are calledcomponents of Fct
E I

C 2
t is called parameter f

eg Flt ET 112T DJ then Q How to plot Flt aboveaccurately
Xlt E called parametric

yet at 1 equations A NoteX Xlt t

g yet 2t I E YI2
t Z I O l 2
Htt 4 I O l 4 X Ct Y Ytl Parabola

yet 5 3 I 1 3



Q Graph Fitkkcostlint dirt J Graph of
for OETE180 Fit zoosE it dirt J

Sol X 2 cost y 2smt n
0,2

X ty Kast t 125kt
It

4 cos't't siito
4 2,0 2,0

Ttt lies on the circle X4y 4

Also as t increasesfrom 0 to 180

Xlt decreases from 2 to 2

ylt increases from 0 to 2 and
then decreasesfrom Z to O


