




































































































































AMAT 342 8 29 19 Lecture 2

Last time we started a review of
sets and functions and today we'll
continue this

Planfortoday nextweek

Finish reviewing sets functions
Continuity two notions of continuous deformation
IsotopyMaterial from Carlson Ch 1

SetstfunctionS.Continui
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Solution
gthiye ppg

memes are the set
N l x 32 and the only factors of X are 9 and x

I f



































































Intervals are subsets of IR that are particularly
important in topology

Definition An interval is a non empty subset
of IR consisting of a single connected
component

an interval in blue

s

net an interval

Note We haven't formally defined
acted component but the intuitive
meaning should be clear Later we will
give a formal definition



There are 9 different types of intervals
Let a b c IR with a s b

4withfiniteen dpoints
Open interval

la b xc.IR acxsb
a b

t.io Os

T y
the emptycircles
indicate that a and b
are not in the interval

In words Cab is the set of all real
numbers greater than a and less than b

Closed interval
a b xc.IR asxsb

a b
meee

n g
the filled in circles

g eytagindicate that a and b
are in the interval



Half open intervals

a b xc.IR asxsb

8 8 2

a b xc.IR acxsb

tis
Sintervaltypeswithatleastoneinfinitendpoint

air xelR a ex

a

AgI
ax xelRI as x

Cor a xc.IR xca

for a x c IRI x sa

C a e IR

d l C



Note The closed interval 6,1 is
denoted by I

Cartesian Products 0

Definition For sets S and T the Cartesian
product of S and T denoted SxT is the
set of all ordered pairs G t with
SES and TET

In symbols we write this as a

Sx Ts Cx y xC S YET
Note Here we are using parentheses to denote
an ordered pair G t But just before
we used parentheses to denote an open
interval

These are the notational conventions that are typically
used It is a bit unfortunate that the
same notation is used for two different things
In practice though this rarely causes confusion
as it usually clear from context what is meant



Example For 5 1,2 and T a b

SxT la H b 2 a 2b

Exampled By definition Mx IR is the set of
ordered pairs of real numbers

We denote 112 112 as 1122

More generally given sets Sl Sz Sn

The Cartesian product

six 52 000 5 n is the set of

ordered lists x xz xn
where Xie Si for each i

In symbols

qxszxoo.xsni EG.cz int
tieSifgi

this symbol
means



means
for all

Exammplee For 5 any set we denote

Sx Sx x S
copies of g

by H2

In particular this gives a definition of 112 as a set
112 Rx IR ooo Rs Cx tn xielRfi

n copies of 112
The following fact is obvious but will be
important to us in this course

Fact If Si Sz Sn and
Ti Tz woo Th

are sets with T Csi for each ie El n

then

Tix To ooo Tnc sixSzeto o t Sn

Example Ic IR so I c IR

I is called the ndimend.vn it cube



e 1 c

Illustration for n 2

Exercise Sketch the subset o I 34123

What is the geometric relationship between
0,133C1123 and I 3

Note For now I am not going to review unions

intersect and complements three fundamental
definitions from set theory These are essential

to developing the foundations of topology but in this
course we will not need them at least for
a while



Functions In a sense topology is all about
study in continuous functions Before we

can talk about continuous functions we needto
review some basic ideas about functions

Definition Given sets S and T a function f from
S to T is a rule which assigns each SES
exactly one element in T
This element is denoted fCt

We call
5 The do of f
T the codomain off

We write the function as f S T

Example Let 5 1,23 F a b
We can define a function fi S T by f 1 a fol I

g S T by f t sa FK q
Exampled We often specify a function by
a formula e.g

f IR IR f G P or

f IR IR f G P



I f

Image of agfunction labelled therange
Definition For a function F S T
wedefine im f to be the subset of T
given by

im f GT tsf s for some Sts

Intuitively im f is the subset of T consisting
of elements hit by f

Example For S T f and gas in the

previous example

im f a b T im g a


