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Johnsonbaughand Pfaffenberger J P
Ch 1 Setsand Functions
ISee also Tao AnalysisI for a detailed
settheoretic presentation

A set is any
collection ofoljects

Ex 1,3 4 x ER x2 1 0

IN IQ Z IR

Def Given a set X let 24
denote the collection of all subsets
of x

Def Given CAE 2X let
Vet x x EAfor some Aect



Def Given sets X and Y a

function from into Y denoted
fix Y is a subset feXxY

satisfyingi x y Ef x y Ef if y
ii EX Ix

g
of for some yEY

X is thedomain Yistheodomain
o If Giglet write f x yGiven AEX f A f x EA
is the image of A under ff x isthe rangeof fGiven BEY f B x f x e B
is the preimage of Bander f

Tha Given f Y etc24 e 2Y
i f Uct U FCA A Ect
i f UC UEF CC CEC
iii f ne n f c Cee
iv EY f C f c

Pf iPad deletedwhat I wrote see textbook



Rmd In general
If net A FCA Aect
If A FCA for AEX

Consider
Y 12,3

71 1 1 XEX
A I 2 this shows Cal above
A 3 this shows b above



Ch2 The Real Number System

Def A binaryoperation on a set is
is a function from Xxx X

Def A field F is a set with
a binary operation called addition
lxtyltz xtlytzlVX.grFA3DxtyytxKx yEF
FOE F S t to x xEF
xEF yE Fs t xty 0

we will denote as x
a binaryoperation called mult

MI xylz Xyz xy ZEF
MB y y

x

MD 1EF1 0 X1 x EF
M5 xEF1 0

yE Fst xg 1we will denote as x or

lytz xytxZ x y
ZEF



Def An orderedfield is a
field

satisfying
There is asubset Pof Fcalled the positive numbers
satisfyingi x ye P yep and xge Phil E F exactly one of the

following holdsEP 0 EP
Given x.ge Fis negative if Ep

y
if x ye P

oxey
if either

g
or y x

Ex R Q



Def Given an ordered field F
and a

nonempty
set F

EF
a is an append of Xif EX

pkbstkffff.it
an

AEF is the supremum of Xii a is an upper bound for
hit for any upper bound a

of X aka

Def The
real numbers IR is

the ordered field s t
XER 0 bounded above

the supremum of exists

The IR exists



Rmk IR has no holes

o

Def The natural numbers IN
is the smallest subsetof IR
havingche

properties that
IE N and ME IN NHEIN

D smallest is in the sense

of set inclusion

The
a If et 2k is the collection

of AER s t C and ii hold
then Met satisfies Ciland i

b IN Net In particularIN exists



Since A satisfies i
Ect 1Enet If

he Met then NEA Act
so nt EA Eet Hence
nt Enet

b


