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Wht do we mean by
"infinity

"

?

Numbers ? Lines ? space ? Something else ?
How does infinity arise in at 4 architecture?

Can we do math with infinity?

Intuitive : to =D
, to = - no , I = 0 , X t =D

less clear : of = ? I = ? x - x =
?

Take
away message : Infinity behaves weird

.

Motivating
2 farmers plant I seed every

'

day
Farmer l l 2 3 4 5 6 7 8 9 10 11 12 13 -

- .

Farmer 2 I 2 3 4 5 6 7 8 9 10 11 12 13 -
- .

A bird eats a seed every 4 days .

How many seeds are left
"at the end of time ?

"

Ford :

"

x -
"

= A farmed X -x -- O



Question what is infinite ? not =

Are all infinities theEg
"
? 2 . = -

twhnt does this ever mean ?
IN = { 1,43, 4,5 , 6 , . . . } " natural numbers "

21N -- 12,416,8 , 10,14 - ) "even #s IN 721N ?

E =f .
-

,
-2

, -1,0, 1,2 , n) "integer,
¥ IN = 21N

: : : : : : : : : :O .
" . .int?hhfm.tehy

2 4 6 8 co 12 14 16 1820 22 . -

O l - I 2 -2 3 - 3 4 -4 5 -5 . .
- -

④ = fats : acid
,
beIN

, gcdca ,b) =/ ) " rationals
"

.in#----...*..*.lR=tall real numbers} " reals "

←
Uncountable

Note : 22 = IN =Z= EIR

Hilbert's hotel ¥4151617181911017-
%÷q÷in**sn

.
" "V

-5
,
-23 I→# Z

¥143, fools , Qt
- Rt
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Hi 5h ⑤ 514 5/5 5/6 5/7 - - -
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④ 'the 413 4/4 4/5 416 Ht . -
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or

o.O

311 ④ 3/3 34 3/53/6 3/7 . --

800g
"④ 2/2 43 2/4 45 216 217 -

-

④
y

'H 'k Ye 'It -48 -

#=#"←f

Claim.IN/slRl *
suppose that # 41121 ice

,

that everybody gets a room-
Room I 0.123480263180 --

Room 2 3 !001201289912 . -
Room } 16.897-612223618 . .

nth digit of nth#
Room " 4,018762349166 .

-

Room 5 2.754216341692 -
Room G 8.088264026128 - -

Room't 3.141592585213 -

.

I f

i
,

i

4=0.2188256
. - homeless

contradiction to



11121 is a larger infinity than

Georg Cantor egg ,
174 !

#lt "continuum hypothesis"

Question : Is there an infinite b/w these ?

1941 : Kurt Godel
" incompleteness theorem

"

1913 : Paul Coleen continuum hypothesis is undecidable
.

Gddbachconjectwe : Every even # 72 is the sun of

µ
2 primes .

Unproven
4=2+2 ,

6--3+3
,

8=3+5

undecidable ? ? 10=3+7--5+5



Fun facts about INHQKHRI
① we can

"
cover

" the rational # w/ intervals of
total length 1

.

42 Ily Yg
#⇒⇒

Exist
Yzt Yy +48 -1416 t - - - = I

② # of binary strings is countable
000111000101011
# of possible computer programs is
countable

. C HRH
⇒ there are an computable real #

J
.


