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part 2 

The axiomatization 
of probability theory 
and the foundations of 
modern mathematics
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section 1

David Hilbert and 
Richard von Mises: the 
axiomatization of probability 
theory as a natural science

This first section of the second part contains two articles:

– Verburgt, L.M. 2014. The place of probability in Hilbert’s axiomatization of 
physics, ca. 1900-1926. Accepted-with-revision

– Verburgt, L.M. 2015. Richard von Mises’s philosophy of probability and 
mathematics: a historical reconstruction . Unpublished manuscript. 

 
The standard story about the creation of modern probability theory – i.e. about 
its becoming an autonomous part of pure mathematics (rather than a chapter in 
applied mathematics) or, more specifically, about its becoming grounded on an 
abstract structure (rather than consisting of concepts and methods specific to 
applications) – consists of two related parts; firstly, there was Hilbert’s 1900 
call for the mathematization of probability on the basis of his own axiomatic 
method and, secondly, there was the applicability of an increasingly abstract 
measure theory (which originated as a generalization of subsets (length, area, 
volume and their analogues in higher dimensions) of Euclidean space) to prob-
ability theory. It is against this background that the abstract measure-theoretic 
axioms found in Kolmogorov’s Grundbegrife of 1933 can be understood as a 
completion of the contributions (of, for example, Rudolf Laemmel, Ugo Broggi, 
Antoni Lomnicki, Sergei Bernstein and Eugene Slutskii) to the first part, that 
is, as an answer to Hilbert’s famous problem, in terms of the contributions (of, 
for example, Borel and Fréchet) to the second part. But what the first article 
(chapter 10) suggests is that Hilbert himself came to question, from the early 
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1920s, the very possibility of achieving the goal of the axiomatization probabil-
ity in the sense described, by him, in 1900; where he first regarded the theory as 
a mathematizable physical discipline and later approached it as a ‘vague’ math-
ematical application in physics, he eventually thought of probability, first, as a 
feature of human thought and, then, as an implicitly defined concept (through 
the axioms for quantum mechanics) without a fixed physical interpretation. 
The second article (chapter 11) describes the background, content and devel-
opment of the positivist Von Mises’s proposal for an axiomatics for the natural 
science of probability that was both critical of Hilbert’s axiomatic method as 
well as dismissive of pure mathematical measure-theoretic axioms. 




