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An Euler song

• https://www.youtube.com/watch?app=desktop&v=8KJtazJMyl0

https://www.youtube.com/watch?app=desktop&v=8KJtazJMyl0
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Leonhard Euler - one of the most 
productive mathematicians

Euler and Number Theory
Euler and Logarithms
Euler and Infinite Series
Euler and Analytic Number Theory
Euler and Complex Variables
Euler and Algebra
Euler and Geometry
Euler and Combinatorics . . .
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Some examples of the occurence of „e“

Hubert Langlotz, Veit Berger T3 Deutschland
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How we teach in school “e“ – some examples

• Interest rates steady Interest rates
• Start with 1€  with an Interest rate of 100% (J)
• Interest once a year 1€+ 100%*1€ = 2€
• Interest twice a year 1€(1+1/2)^2 = 2,25€
• ...
• Interest n-times a year 1€(1+1/n)^n ≈ ?
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f‘(x) = f(x) mit f(x) = 𝑎!

Investigate the value of a by evaluating 𝑚 𝑎 = lim
!→#

$!%&
!

= 1
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𝐹# 𝑥 = $
#

$ 1
𝑡
𝑑 𝑡 = 1
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Taylor Series
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𝑒!"# = −1 𝑜𝑟 𝑒!"# + 1 = 0

• Background: Taylor Series
• with 𝑖! = −1 𝑎𝑛𝑑 𝑖" = 1...
we find   𝑒#$% = cos 𝑥 + 𝑖 2 sin(𝑥)
With x =𝜋 we find

𝑒#$& = −1



t3europe.eu

1. Python example
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Some more unexpected occurences of „e“

Example 1
Fixpointfree permutations – derangement – (rencontre)

Hat check problem: If n men have their hats randomly returned,
what is the probability that at least one of the men winds up with his own hat?

P n = 1–
1
2! +

1
3! –

1
4! +

1
5! …+(−1)n+1∙

1
n! ≈ 1 −

1
𝑒
≈ 0,632
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How to teach fixpointfree permutations

"Run out of money at the bar ... let your friend pay!" 
Greg Gutfeld Men's Health magazine 

• Have him shuffle two decks of cards and lay them side by side. Explain that you 
always take one card from each deck from the top at the same time and bet that 
a pair of identical cards eventually appear.

• We encounter this paradoxical process in a variety of scenes (secretary 
problem, mixed-up letters problem...).

… see material 
Fixedpointfreepermutations.pdf
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Example 2

The following appeared as a Putnam examination problem [1]: 
If numbers are randomly selected from the interval [0, 1], what is the
expected number of selections necessary until the sum of the chosen
numbers first exceeds 1? The answer is e. 

An elementary proof of this is given in [2].
[1] L.E. Bush, The William Lowell Putnam Mathematical Competition, 
Amer. Math.Monthly 68 (1961), 18-33.

[2] H.S. Shultz, An expected value problem, Two-Year College Math. J. 10 (1979), 
179.
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Two simulations
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Some more ideas

• Raisin problem
• Secretary problem
• Stirling‘s formula
• Gaussian function
• Minimum of f(x) = 𝑥$

• ...
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Raisin Problem
You have a dough for 100 rolls and 100 raisins. Carefully knead the raisins into
the dough.
How many rolls contain at least one raisin? 
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Unexpected occurences of the number “e“

https://www.maa.org/sites/default/files/268977052054.pdf

https://www.maa.org/sites/default/files/268977052054.pdf
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Further sources

• https://math.stackexchange.com/questions/1646042/what-are-some-surprising-
appearances-of-e

• https://www.maa.org/sites/default/files/pdf/upload_library/22/Chauvenet/mccarti
n.pdf

• https://www.youtube.com/watch?app=desktop&v=8KJtazJMyl0
• https://knowallwith.wordpress.com/2017/04/03/a-formula-which-can-get-first-18-

trillion-trillion-digits-of-the-constant-e-which-is-truly-amazing/
Any questions: simply shoot me an email: hlanglotz@gmx.de

https://math.stackexchange.com/questions/1646042/what-are-some-surprising-appearances-of-e
https://www.maa.org/sites/default/files/pdf/upload_library/22/Chauvenet/mccartin.pdf
https://www.youtube.com/watch?app=desktop&v=8KJtazJMyl0
https://knowallwith.wordpress.com/2017/04/03/a-formula-which-can-get-first-18-trillion-trillion-digits-of-the-constant-e-which-is-truly-amazing/
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https://www.maa.org/sites/default/files/pdf/upload_library/22/Chauvenet/mccartin.pdf

https://www.maa.org/sites/default/files/pdf/upload_library/22/Chauvenet/mccartin.pdf

