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Euler’s Formula

𝑒"# = cos𝜑 + 𝑖 sin𝜑

establishes the fundamental relationship 
between the trigonometric functions, the 
complex exponential function, and the 
complex plane.
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The Euler characteristic χ is classically defined for 
the surfaces of polyhedra, according to the formula

𝜒 = 𝑉 − 𝐸 + 𝐹

where V, E, and F are respectively the numbers of 
vertices (corners), edges and faces in the given 
polyhedron. Any convex polyhedron's surface has 
Euler characteristic

𝑉 − 𝐸 + 𝐹 = 2

This equation is known as Euler's polyhedron 
formula. It corresponds to the Euler characteristic 
of the sphere (i.e. χ = 2), and applies identically to 
spherical polyhedra.

Name Image Vertices
V

Edges
E

Faces
F

tetrahedron 4 6 4

cube 8 12 6

octahedron 6 12 8

dodecahedron 20 30 12

icosahedron 12 30 20



The Seven Bridges of Königsberg

Devise a walk through the city that crosses 
each of the bridges once and only once.

Euler proved that the problem has no solution.

Its solution by Leonhard Euler in 1736 laid the 
foundations of graph theory and prefigured 
the idea of topology.



Photoelectric Effect

The emission of electrons or other free carriers 
when light (photon) falls on a material. 

Published on 9 June 1905, the kinetic energy Ek of 
an ejected electron is

𝐸; =
𝑚𝑣2

2 = ℎ𝛾 −𝑊

ℎ = Planck’s constant, 𝛾 = frequency

Energy-Mass Equivalence

𝐸 = 𝑚𝑐2

Published on 21 November 1905, Einstein was the 
first to propose that the equivalence of mass and 
energy is a general principle and a consequence of 
the symmetries of space and time.



Pythagorean Theorem

𝑎2 + 𝑏2 = 𝑐2

Fermat’s Conjecture (1637)

𝑥E + 𝑦E ≠ 𝑧E

when integer 𝑛 > 2, stimulated the development of 
algebraic number theory.

Formally proved by Andrew Wiles in 1995.



Newton’s 2nd Law of Motion (1687)

∆ 𝑚𝑣 = 𝐹∆𝑡

𝑚
∆𝑣
∆𝑡

= 𝑚𝑎 = 𝐹

Optical Prism and Color Theory

Isaac Newton's 1666 experiments in bending white 
light through a prism demonstrated that all the colors 
already existed in the light, with the different colors 
fanning out and traveling with different speeds 
through the prism. 




