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Confidence

It’s ok to make mistakes

It takes time to 
understand new ideas

Creativity

Solve realistic, 
real-life problems

Explore, discover, and 
question assumptions



Number Systems

200010000–1000

Fibonacci 
1175 – 1250

Descartes 
1596 – 1650

Pythagoras 
c. 600 BCE

Cantor 
1845 – 1918

Brahmagupta 
c. 600 CE

Al-Khwarizmi 
780 – 850

Diophantus 
c. 250 CE

Rhind Papyrus 
1550 BCE

Cardano 
1501 – 1576



Euclidean Geometry

Axiom 1 Axiom 2 Axiom 3

Axiom 4 Axiom 5



Euclidean Geometry

Trisecting the 
Angle

Doubling the 
Cube

Squaring the 
Circle



Euclidean Geometry

René Descartes 
1596 – 1650



Euclidean Geometry

C. F. Gauss 
1777 – 1855

János Bolyai 
1802 – 1860

Nikolai Lobachevsky 
1792 – 1856

Non-



Map Colouring

math.fit/conf



1852 – Problem by Francis Guthrie

1879 – Proof by Alfred Kempe

1880 – Another proof by 
Peter Guthrie Tait

1890 – Kempe’s proof is wrong

1891 – Tait’s proof is wrong

Map Colouring



Map Colouring

1976 –  Kenneth Appel and Wolfgang Haken 
find a proof using computers



Three Body Problem



Three Body Problem

Henri Poincaré 
1854 – 1912



Fermat’s Last Theorem

Andrew Wiles 
born 1953

xn + yn = zn
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Königsberg Bridges

Leonhard Euler 
1707 – 1783



Problem-Solving Strategies
Try many examples 

– simpler versions 
– edge cases

Abstraction and new 
representations

Make new 
connections



Three Utilities



Ask the right 
questions

Is there even 
a solution?

Problem-Solving Strategies

Examine 
assumptions

Try many examples 
– simpler versions 

– edge cases

Approximate 
and simplify

Abstraction and new 
representations

Make new 
connections

Justify and 
critique



Perfect Numbers

2,305,843,008,139,952,128137,438,691,328

8,589,869,05633,550,3368,128496

28 = 1 + 2 + 4 + 7 + 146 = 1 + 2 + 3





Sequences

xn+1 = x2
n
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Complex Sequences

xn+1 = x2
n

<latexit sha1_base64="kMrwIzR8+oFNnujsxDr8mQ601dc=">AAAB+HicbVBNS8NAEJ34WetHox69LBZBEEpSKnoRil48VrAf0Maw2W7bpZtN2N1Ia+gv8eJBEa/+FG/+G7dtDtr6YODx3gwz84KYM6Ud59taWV1b39jMbeW3d3b3Cvb+QUNFiSS0TiIeyVaAFeVM0LpmmtNWLCkOA06bwfBm6jcfqVQsEvd6HFMvxH3BeoxgbSTfLoz8VJy5E3SFRr54KPt20Sk5M6Bl4makCBlqvv3V6UYkCanQhGOl2q4Tay/FUjPC6STfSRSNMRniPm0bKnBIlZfODp+gE6N0US+SpoRGM/X3RIpDpcZhYDpDrAdq0ZuK/3ntRPcuvZSJONFUkPmiXsKRjtA0BdRlkhLNx4ZgIpm5FZEBlphok1XehOAuvrxMGuWSWymd31WK1essjhwcwTGcggsXUIVbqEEdCCTwDK/wZj1ZL9a79TFvXbGymUP4A+vzB0jrkjQ=</latexit>

x2
n + c
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Julia Sets



Julia Sets



The Mandelbrot Set

Bernoit Mandelbrot 
1924 – 2010





Thanks for listening!

philipp@mathigon.org 

@MathigonOrg


