
 

Class 16: Tuesday October 26 
 

TITLE Euler, Part 2: The Basel Problem 

THIS READING: Katz, pp 324-363; Boyer & Mertzbach, pp 223-281; Eves, pp 390-406 

 
SUMMARY 

We will continue our review of the life and work of Leonhard Euler, considered by many as 

the greatest mathematician of all time, and is certainly the most prolific. 

 
NEXT:18th Century Mathematicians: Agnesi, Bernouillis, Clairault, D’Alembert, Lagrange, 

Laplace & Legendre 

NEXT READING: Katz, 712, 819-822, 834-838; Boyer & Mertzbach, 464-476 

 

From Katz (p. 594): 
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Boyer’s A History of Mathematics says about Euler’s 1748 work Introductio in analysin 

infinitorum (Introduction to Analysis of the Infinite): 

 

It may be fairly said that Euler did for the infinite analysis of Newton and 

Leibniz what Euclid had done for the geometry of Eudoxus and Theaetetus, or 

what Viete had done for the algebra of al-Khowarizmi and Cardan. Euler took 

the differential calculus and the method of fluxions and made them part of a 

more general branch of mathematics which has been known as “analysis”--the 

study of infinite processes. If the ancient Elements was the cornerstone of 

geometry and the medieval Al jabr wa’l muqbalah was the foundation stone of 

algebra, then Euler’s Introductio in analysin infinitorum can be thought of as the 

keystone of analysis. 

 

Pierre-Simon Laplace (1749-1827) called Euler “the master of us all.” 

Barrow-Green’s History of Mathematics: A Source-Based Approach says 
(202): 
 

It is of enormous importance for the history of mathematics that Euler published 

copiously — and at every level from the most advanced to the most elementary. He 

was not among the elitists, such as Descartes or Newton, who wrote for only a few 

and who are valued for that. He was among those who chose to speak to any 

audience, and did so very well. But more than that, he rode the 18th-century wave of 

publishing research and contributed greatly to its success. 

 

Euler had the gift of making his work look easy, even when the result is spectacular. 

His characteristic way of working was to start with a simple example, build up 

slowly and steadily from there, one step at a time, and keep going. This was surely 

an important part of what Euler wished to put across: doing mathematics using the 

systematic tools he presented may not be child’s play, but brilliance is not 

necessarily required. It seems that he always did this — it was not something he 

slipped into when writing expository works, it was his habit in any substantial piece 

of research. His enormous productivity — Euler is by far the most prolific 

mathematician of all time — and the lucidity of his writing are two reasons why he 

had the influence that he did, as was his remarkable depth of insight. 

Eves’ An Introduction to the History of Mathematics says (435): 
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The Basel Problem 

Gottfried Wilhelm Leibniz (co-inventor of Calculus), the Bernouilli brothers and many other 

mathematicians were stumped by the problem of coming up with a closed form of the sum of 

the infinite series 

 

 
Finding a closed form version of this sum (it was known to converge) and proving it was 

known as the Basel Problem. 

 

Euler showed in 1735 that the solution was 

 

 
Euler used two ideas:  

1) The sum of the reciprocals of the roots of a polynomial equation written as 
n

n xcxcxcxc +++++ ...1 3

3

2

21  is equal to the negative coefficient of the linear term, i.e. - 1c . 

(This was a well-known result first proved by Rene Descartes) and  

2) The “Maclaurin” series expansion of sin z= ..
!7!5!3

753
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Howard Eves explains: 
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Let’s work through PSP #1 Euler’s Calculation of the Sum of the Reciprocal Squares 

together. 

 

TASK 1 

 

 

 
 

 

 

 

 

 

TASK 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TASK 3 
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TASK 4 

 

 

 

 

 

 

 

 

 

 

 

TASK 5 

 

 

 

 

 

 

 

 

 

 

 

 

TASK 6 

 

 

 

 

 

 

 

 

 

 

 

TASK 7 
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TASK 8 

 

 

 

 

 

 

 

 

 

 

 

TASK 9 

 

 

 

 

 

 

 

 

TASK 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TASK 11 

 


