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On the first day, a monk wakes up at sunrise,
walks up a mountain trail and sleeps at the top of
the trail. On the morning of the second day, the
monk wakes up at sunrise and walks down the

same trail to where he came from.
Must there be a spot on the trail where he was in
the exact same place at the exact same time on

both days?
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The number of rooms in the Burj Al Arab. 7 202

26
The diameter in meters of the visible universe. - 10 o
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The number of atoms in the visible universe. 10

100
A googol - the number Google was named after. " 10 Pl

If each atom of our universe contained a copy of our S0 80 10
universe, the number of atoms in all those universes. -ZO -ZO - JO :

Let's see a large number!

The number of ways to arrange 202 2(),2 *.201 *200... 3*21=10 “

people in 202 rooms.




The number of rooms in the Burj Al Arab.

mme ()9

26
The diameter in meters of the visible universe. - _ZO -100000000000000

QOGO 000000

80
The number of atoms in the visible universe. ]O 000000 00000000000,

100

A l th b G I d ft Gongle 1 O -10.000.000 000 000.000.000 000 000.000.000.000 000.000
- m W m h QOGO 000000 000.000.000.00¢. (OO0 000, 000 GO
gOOgO € nu er Oog € as na € alter. QOAMNLOMNL DM NA.000.000

[f each atom of our universe contained a copy of our 80 80 160
. . . “1() - amseasciomapanoioioons
universe y the number Of atoms 1n all those universes. _Z 0 _ZO _ZO 00 00 000,006 000,008 400,000 000,000,000

CHER AN IR CHOA AR O MM, A G CAERCR CRONR
CHEROLERCACD DR NN MM CHCHER (AN, ERO D (Y

Let's see a large number!







....asﬂam._....-.: ,,:..: F

LY L1 A ]

gt P

. LW
I SN 'll#l CRLUT L T




M AW T w

IMITIAR AR A '
a::o:... 2

v 9 .
G rratteeesedd ...mﬂ_.
15, 49900000000 ./:
\ ....wu 'R, A ./
uu s b i &od LY 3

9??%2///

%

L~ m
&







The number of rooms in the Burj Al Arab.

mme ()9

26
The diameter in meters of the visible universe. - _ZO -100000000000000

QOGO 000000

80
The number of atoms in the visible universe. ]O 000000 00000000000,

100

A l th b G I d ft Gongle 1 O -10.000.000 000 000.000.000 000 000.000.000.000 000.000
- m W m h QOGO 000000 000.000.000.00¢. (OO0 000, 000 GO
gOOgO € nu er Oog € as na € alter. QOAMNLOMNL DM NA.000.000

[f each atom of our universe contained a copy of our 80 80 160
. . . “1() - amseasciomapanoioioons
universe y the number Of atoms 1n all those universes. _Z 0 _ZO _ZO 00 00 000,006 000,008 400,000 000,000,000

CHER AN IR CHOA AR O MM, A G CAERCR CRONR
CHEROLERCACD DR NN MM CHCHER (AN, ERO D (Y

Let's see a large number!







The number of rooms in the Burj Al Arab.

mme ()9

26
The diameter in meters of the visible universe. - _ZO -100000000000000

QOGO 000000

80
The number of atoms in the visible universe. ]O 000000 00000000000,

100

A l th b G I d ft Gongle 1 O -10.000.000 000 000.000.000 000 000.000.000.000 000.000
- m W m h QOGO 000000 000.000.000.00¢. (OO0 000, 000 GO
gOOgO € nu er Oog € as na € alter. QOAMNLOMNL DM NA.000.000

[f each atom of our universe contained a copy of our 80 80 160
. . . “1() - amseasciomapanoioioons
universe y the number Of atoms 1n all those universes. _Z 0 _ZO _ZO 00 00 000,006 000,008 400,000 000,000,000

CHER AN IR CHOA AR O MM, A G CAERCR CRONR
CHEROLERCACD DR NN MM CHCHER (AN, ERO D (Y

Let's see a large number!




Google

Googol

Google Search I'm Feeling Lucky




The number of rooms in the Burj Al Arab.

mme ()9

26
The diameter in meters of the visible universe. - _ZO -100000000000000

QOGO 000000

80
The number of atoms in the visible universe. ]O 000000 00000000000,

100

A l th b G I d ft Gongle 1 O -10.000.000 000 000.000.000 000 000.000.000.000 000.000
- m W m h QOGO 000000 000.000.000.00¢. (OO0 000, 000 GO
gOOgO € nu er Oog € as na € alter. QOAMNLOMNL DM NA.000.000

[f each atom of our universe contained a copy of our 80 80 160
. . . “1() - amseasciomapanoioioons
universe y the number Of atoms 1n all those universes. _Z 0 _ZO _ZO 00 00 000,006 000,008 400,000 000,000,000

CHER AN IR CHOA AR O MM, A G CAERCR CRONR
CHEROLERCACD DR NN MM CHCHER (AN, ERO D (Y

Let's see a large number!




-

-32021086730745224025233051212074577399307110966 054608
8362931363347874823874141025292501945394545996 997574031

67264415175786120812569431551739724344826334800863068818
93090753220647279254510115913712218047148 2794259716 26745
609604362763277403929023231561936352369318134164674249
734737312349757960375826884245660008 970430162564120838

144000000000000000000000000000000000000000000
0000000

@:Prezi



The number of rooms in the Burj Al Arab.

mme ()9

26
The diameter in meters of the visible universe. - _ZO -100000000000000

QOGO 000000

80
The number of atoms in the visible universe. ]O 000000 00000000000,

100

A l th b G I d ft Gongle 1 O -10.000.000 000 000.000.000 000 000.000.000.000 000.000
- m W m h QOGO 000000 000.000.000.00¢. (OO0 000, 000 GO
gOOgO € nu er Oog € as na € alter. QOAMNLOMNL DM NA.000.000

[f each atom of our universe contained a copy of our 80 80 160
. . . “1() - amseasciomapanoioioons
universe y the number Of atoms 1n all those universes. _Z 0 _ZO _ZO 00 00 000,006 000,008 400,000 000,000,000

CHER AN IR CHOA AR O MM, A G CAERCR CRONR
CHEROLERCACD DR NN MM CHCHER (AN, ERO D (Y

Let's see a large number!




1S COOl! paradoxical results. rredicCt length of stay.

The dough and the pan Applfcatjo
Infinite dimensional space (= 5

A mathematician is a blind man in a

Q’o dark room looking for a black hat
6 which ssssethers.

we' might be -Charles Darwin e
6"& . @ ‘
t

P.e
s W,
) ‘ s
"
s
& "
]
.
o 5
-La Y -
AN s &
g we '_ e
SR
g o .
-
LN AR
) hd ' -
- ) . Ve
E o L

Computers have | ] &) -

. esh\S'

L Numbers 0 () e e
limitations &) o :

1O:Prez




It is in contemplation of the infinite that man achieves his

greatest good. -Giordana Bruno
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A hotel is full when there is a guest in each room.

Does the size matter?

e
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Imagine a hotel with one room for each natural number.
[t is full if there is a guest in each room.
What happens when a new guest shows up?
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frea

Young man, in mathematics you don't understand
things, you just get used to them.

-John von Neumann

Vhat s area?

lhe Calewlus

How to measure the
area under a curve?

That i Area?
Vot propentivs should & have?
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Area under a half circle

[te Calewls

How to measure the

area under a curve?

What about even

stranger curves?

2 For more complex One can measure the area
area = “—zr =T

2 curves with more advanced math
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One can measure the area

with more advanced math
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What is Area?
VWhat properties should it have?

Any set of po ave an area.

The cutting an object into pieces should I o
not changes its area.

Moving or rotating an object should not I L

change its area.

The Banach Tarski paradox - The Pea and The Sun

I=0+3+4+.2=02717
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The cutting an object into pieces should

not changes its area.

==
Moving or rotating an object should not | I nlk

change its area.

T'he Banach Tarski paradox - The Pea and The Su

Fir — AU o i ey A+3+4+.2=1 R0t = T )

1=14+3+.44+.2=2777

Did they break math? No!
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Dough in

a pizza pan

Theorem: each continuous map of the

disk to itself has a fixed point. [n any dimension!
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Hilbert

Two dimensional space

1. Vectors

mi-1

- 2. Angles

w0

3. Lengths

Geometry

n-dimensional space

Angles between

(n=7)
0= (L 0,0,0,0,0) [Fall =1 c\lﬁimso
=
= 10,0.0,0,0.1,0) (Il =1
~ av,ws = 1/2
PR %n‘n.%ﬁ:n‘. [lwll = 1

WX =10
"f.u.o.o. o)) [l = 1/2

T=i-

Space

Three dimensional space

A mathematician is a machine for
converting coffee into theorems. el
-Alfred Renyi

UL

1. Vectors

2. Angles

3. Lengths

Geometry

Infinite dimensional space

u= (100003 lull=1 oo
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The unit sphere is the set of all vectors x with length 1:
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Three dimensional space
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If we could break the rules

In infinite dimensional

space we don't have to

T = (L1, T2, T3, T4, T5, ...) (/1 —||2][2, 21,20, 23,74, ...)
B B B B
T2 gy By

Familiar?
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Predictin g {’Engéﬁ xﬂf stay

Back surgery for chronie pain

I hlu.u....,_

Although we can never be sure abourt a specific patient.

Given information about many patients,
we can make some predictions.
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Theoretical math is cool!

Three apparant paradoxes:
Hilbert's Hotel, The pea and the sun, The dough and the pan.

Fredict length of stay. Help detect infections.

lhank you!/o

]

" Predict length

of stay

Applications

Machine fe;z-whg. and

detecting infection
IEM Artemis project

Sactican G lasification

Detect

infections

Higher dimensions
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1654 letter from Blaise Pascal to Pierre de Fermat

What is the probability thata What is the probability thata  What is the probability of
fair coin will land tails? fair die will land on 6?2 both tails and a 6?

1/2 1/6 1/2%¥1/6=1/12

Frobability of tails Probability of rolling & Flipping 2 coing und rolling a dic
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Predicting length sf stay

Back surgery for chronic pain

Length of stay for back surgery
Numh-e.rmai patients

*& desee ;.
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Although we can never be sure about a specific patient.

Given information about many patients,

we can make some predictions.
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Theoretical math is cool!

Three apparant paradoxes:
Hilbert's Hotel, The pea and the sun, The dough and the pan.

Predict length of stay. Help detect infections.

[hante you!
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Alex Scheinker - mountain & tree

www.alexscheinker.com

Sam Rodriguez - medical illustrations

WwWw.sampaintings.com

David Scheinker
dscheink@mit.edu
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Can studying infinite dimerwicnal space
help improve health care?

Theoretical math Three seemingly Detect infections.
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