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REVOLUTIONS



INDUSTRIAL 
Steam Engine, 

Textile
1780

Automotive, 
Chemistry

1850

PC, Space
3D Print 1970



1780

Steam



1880

Steel



Nasa: Horsehead

1980

Stars



INFORMATION

Press 1439

Telegraph 1880

Web 1970



Print



Talk



Connect



MEDIA

Photo 170 years ago

Film 130 years ago

3D Print 30 years ago



Pictures



Movies



Objects



STORAGE
CD, DVD 1958

Hard drives 1956

NAND flash 1980



Optical



Magnetic



Electric



PERCEPTION
Microscope 420 years ago

Telescope 400 years ago

3D Scan 50 years ago



Micro



Macro



Meso



EDUCATION
New Math 1970

Math Wars 1990

MOOC 2010



Generation X



Generation Y



Generation Z



JEREMY RIFKIN

"manufacturing becomes 
digital, personal, and 

affordable"



ARCHIMEDES



Elizabeth Slavkovsky



Domenico Fetti, Archimedes, 1620



Jose de Ribera, Portrait of Archimedes, 1630















"Death of Archimedes", 1815, Thomas Degeorge (1786-1854) 
 "Circles Disturbed, The interplay of Mathematics and Narrative" edited by Apostolos Doxiadis and Barry Mazur.

http://press.princeton.edu/titles/9764.html
http://press.princeton.edu/titles/9764.html




from Nova: infinite secrets, the genius of Archimedes



ILLUSTRATING
ARCHIMEDEDS



"Birth place of 
calculus"

ARCHIMEDEAN HOOF



Cylinder 
Intersections



ARCHIMEDEAN DOMES



2 CYLINDERS



3 CYLINDERS





VOLUME
TETRAHEDRON





SPHERE 
PROOF
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z 1 z
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A(z) = π(1-z  )2
A(z) = π- π z  2









ARCHIMEDEAN TYPE
PROOF



ARCHIMEDES
ENGINEERING





Nova:  Ancient Computer



ARCHIMEDEAN SOLIDS











ARCHIMEDES SOLVED AN 
OPEN PROBLEM AT THAT 

TIME, THE COMPUTATION OF 
THE SPHERE VOLUME. 2300 

YEARS LATER, CAN WE 
COMPUTE THE VOLUME OF 

THE MANDELBULB? 



MANDELBULBSPHERE

4π /3

1

???



MORE 
ILLUSTRATIONS



BUCKY BALLS





TOPOLOGY



HIGHER DIMENSIONS



5 CELL



8 CELL



16 CELL



24 CELL



120 CELL



600 CELL





4D SPHERE



PRINTING MATHEMATICS



PYTHAGORAS



Mathematica
pictures

A few examples











Hipocrates





x = 10(y-x)
y = -xz+28x-y
z = xy - z 83

.

.

.













WHITNEY

























Mandelbrot parameter set. 1978 
(Brooks Matelski, Hubbard 

Mandelbrot,  1980)

T(z) = z + c2

color  point c
according on how fast 

orbit escapes





A youtube and internet star

THE MANDELBULB



Daniel  White 2007, inspired by Rudy Rucker

z       z + c  

DEFINITION

8

iterate in 3D spherical coordinates
and look which c lead to bounded 
orbits



THE MANDELBULB



THE MANDELBULB



MANDELBULBSPHERE

4π /3

1

???







KNOTS











Vision is complex

Can you imagine a solid 
which looks like this?

Gershon Elber, 
Technion



Gershon Elber, 
Technion

























π
base 4



π
base 6



3D SCANNING









Art Albrecht Duerer,, 1471-1528



Edme-Sebastien Jeaurat, Traite de perspective a l’usage des artistes,
Paris: Jombert, 1750
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Photogrammetry Berger, Geometry I
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