
 

Infinity Tues 8 27
what do we mean by infinity
Numbers Lines space Something else

1ow doesinfinity arise in art architecture

Can we do math with infinity

f to no I O E x 0 6 x g
Bird example 2 farmers plant 1 seed day

A bird eats one seed every 4 days

day 4 day8

Farmer 1 I 2 3 5 6 7 9 10

Farmer 2 X X 3 4 5 6 7 8 9 10

day41 Tday8

Howmany seeds are left at the end of time

wed 8 28
Question Are all infinities the same size

what does this even mean

IN 1,2 3,4 516 Natural numbers

2 IN 2 4,6 8 10,12

I f 2 I O 112 integers

0 I 1 2 2

Q F a c 2 beIN go.dkb I rational numbers

IR all real numbers real numbers
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Hilbert's hotel
1 z z y 5 6 7 8

NiVyaY Infinite buses arrive 1 o IN
How to give them rooms

1
Proof that lN Qt
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4 2 is 44 415 4 6
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Proof that LINKIN Cantor's diagonal argument 1891

Suppose it were false and we could order them

Room I 0.10234802009
Room 2 3 88092013481 i
Room3 16.00201986623
Room4 4 0880254565
Room 5 5 18239039514
Room 6 3 14159208535



The following number is not on this list

0.293203 add 1 to each boxeddigit
This contradicts the hypothesis that we could have ordered the
real s in the first place

Timeline 1881 Cantor proved IQI L 11121
Cantor then worked on continuumhypothesis is there

an infinity between these two

1899 1917 Cantor in out of sanatorium

1941 Geidel's incompleteness theorem

1961 Cohen proves the continuum hypothesis is undecidable

Goldbach conjecture Evey even number 2 can be written as a

sum of two primes

Still unproven Is it also undecidable

Fi 8 30

Two Fun facts about 11NI QI c fRl
we can cover the rationals with intervals of total length 1

t f t ft ft
o T E s msn.am

Put nth ball e of length t K x x

around the nth rational number

There are countably many computer programs strings of 0,1 but
uncourtabb may real numbers So most are uncomputable



Reviewoffinction

Domain All possible inputs

Rafe All possibleoutputs

Examples

f x X µ tax or 112 or exc

E 0,0 or fCx 30

fan ex
Die

or fix o

fix In

Redl ehx hex
o

x a

inversefunctions

Hx E X o or f x o u o x

y
k f FO n n

fix f x'if xto µ Yo

450 Di C x xfix _x 60 2 7
J E f E 450
15 30



let A area of a rectangular pen 60 4
built with 60 feet of fence with
one side an existing brick wall

E Osx 30 Note ACN X 60 2 1
E o s A a 450

Mon 9 2

Limits

2 informal fimaffx is what fca should be

EH
ftp.fx YIffiIoAH o

O

y ftp.fYIIofisofcxto

We can define the

lefthand limit fisha fly
right hand limit finnafly



XI glim fhD O

not fix o
so fismo HD DNE

doesnot exist

NotethatHo O

Def The limit of fog at x a exists when the lefthand 4
right hand limits of fax at a exist We write

an HN fish AD Isiah Axl

Def The function fix is continuous at x a if fismaffx Ffa

More examples

ExI fad Intefined II o

holein thegraph

Limits at infinity we can also define fins Ax though it may or

may not exist

Ex 5 ffp f D s Dre

ma fix O
f fix

A CDN E

Iim Hx DNE

7 fix O x o



Sequencer can have limits
Ex 6 let an In definesthe sequence I t t T F to

we say that aligns an 0

May sequences don't have limits e.g

I 2 3 4 5 6

O l O l O l

I O l O O l O O O l O O O O l n

tow to find finnafix

First try plugging in X a

If that doesn't work graphfad try to determineLiyaHD fima.fi

Limits generally behave likeyou'd expect

find N tgAD find fix t finna941 provided these exist

LimafangG finnaHN figgas

tis fgf timaf

fin gex
Ext fig 2 43 fish fish fig ax tfi.gs

O t 3 3



Exe figo x sin x fin x fino sin x
O 0 0 MM

what could go wrong

Ext fish si I fig limo sin x

x o

other things can getweird

Just for fun ht fix oh I AM
wed 9 3

let's review some basic functions in how to graph them

Constants ft x L

Linear fan mx tb b y intercept

b m slope

rise
run



Polynomials fhp X2 fly x3 fu x

i i

x Ax

j AL
t

I

Trig A Mx fix sM2 ftp.sinzx
i N

e
I

fly Cosx fly Cos2x fix Eos
I I l



fix x'b f X11others f

y
1

Zf A rational function is the quotient of two polynomials

Limits of rational functions what to try for finnafix
1 Plug in x a

2 Factor top i bottom e.g Kim fish

3 Graph it inspect lift it righthand limits
Limits of rational function at big guy over big guy

E lim 4 46 firm fig ZX x 4 5 1 10x

tis 7 fin tin I

a lim 2 fig 8
dim Ex oXa x4 12 2

a time t fish FIT fish Ex cones
4 4 2

lim TT
x i fish 5 fish fish I 3
Note thx tix 3 xD 3 3



Think of fig fix as what we get if we plugin x

EI fish 3 3 o

fig I o

diff Intuition O because ex grows faster

We'll learn how to do this later need calculus
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Theformal definition of a limit find flx L means

V E o F d 70 such that if 0 c Ix clad then Ifan Lk E
P t
for all thereexists

Lt E
Picture of this t

i i i
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l l t
l l I
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Cta

c.org
tcto

If the input x is within this range
thentheoutputwill be within c of L


