
Stirling and de Moivre:  The 
development of  probability 
theory



Abraham de Moivre
 Abraham de Moivre (1667-1734) was 

a French mathematician who (due to 
religious persecution in France) went 
to England and studied with Newton 
and Halley.

 Unable to secure a university 
position, he eked out an existence 
being a private tutor of  mathematics.

 In 1718, he wrote his famous book, 
Doctrine of  Chances in which he 
outlined the a mathematical theory 
of  probability.

Abraham de Moivre
(1667-1754)



The probability integral
 De Moivre was the first to recognize the importance of  the 

probability integral:
Here is a short proof  of  this fact.  Put:



The harmonic series revisited
 We saw earlier that Nicolas Oresme had shown the harmonic series diverges.  

But how does it diverge?
 What is the asymptotic behavior of  the partial sum?  This can be answered as 

follows.



Euler’s constant

 It is unknown at present if  Euler’s constant is a rational number.  
The conjecture is that it is irrational.



Approximating the logarithm
 We can use Taylor expansion of  log (1-x) to approximate the logarithm:



De Moivre’s asymptotic formula for n!
 In his work on probability theory, de Moivre needed an asymptotic formula 

for n! which he obtained by simple calculus in the following way.  By 
considering log n!, we have:



The final asymptotic
 We can now insert this in our approximation of  log n!  Recall 

that we proved:



How to determine the constant?
 The simplest way to determine the constant 

is via Wallis’s formula, already discussed in 
an earlier lecture.

James Stirling (1692-1770)



Solving the recursion
 We solve the recursion:



The final steps
 We can now find B by Wallis’s formula (proved in 

an earlier lecture):
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