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Sum of natural numbers: 
triangular numbers

Sum of squares: 
square pyramidal 

numbers

Sum of cubes

Cannonball problem: Are any of S2 square?
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How to work out the next one?
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We can iterate to get subsequent ones.

=
1

30
6𝑛5 + 15𝑛4 + 10𝑛3 − 𝑛



Johann Faulhaber - The Great Arithmetician of Ulm
Academia Algebrae, 1631
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Jakob Bernoulli
Ars Conjectandi, 1713
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How can we calculate the 
Bernoulli numbers?

𝐵8 =

1 2 0 0 0 0 0 0
1 3 3 0 0 0 0 0
1 4 6 4 0 0 0 0
1 5 10 10 5 0 0 0
1 6 15 20 15 6 0 0
1 7 21 35 35 21 7 0
1 8 28 56 70 56 28 8
1 9 36 84 126 126 84 36

9!
=
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Pascal’s triangle again

“I am doggedly 
attacking and sifting to 
the very bottom, all the 
ways of deducing the 
Bernoulli Numbers.”

Ada Lovelace,
5 July 1843
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Factorised
Faulhaber’s theorem:

Sums of odd powers 
are polynomials in S1.
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Some nice relationships

𝑆3 = 𝑆1
2

𝑆5 + 𝑆7 = 2𝑆1
4

Nicomachus’s theorem
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