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What is the purpose of maths? What is the purpose of philosophy? I believe that at the heart of both 
disciplines is humanity’s quest for truth. While mathematicians seek to understand universal structures, 
philosophers strive to find meaning, not only in the mysteries of the universe, but also the human 
condition. Yet, many people view maths and philosophy as opposites. They claim that maths is structured 
and scientific and that philosophy is about free-thinking. It could be argued however, that the relationship 
between maths and philosophy is symbiotic and, in this essay, I will set out the clear links that exist 
between them. 
 
It's no coincidence that many accomplished mathematicians were also philosophers and vice versa. Thales 
of Miletus was a Greek who lived in the 7th century BC and was not only regarded as the first Greek 
philosopher, but also the ‘Father of Science’. His mathematical contributions include being the first person 
to use deductive reasoning, which is a philosophical tool, with relation to geometry. He proved the ‘angle 
in a semi-circle is a right angle’ circle theorem that students learn for GCSE maths.1 

 

 
Other notable ancient Greek mathematicians who were also philosophers are Archimedes and Zeno of 
Elea. It wasn’t just the Ancient Greeks - the Chinese Mohist school of philosophy were reportedly the first 
Chinese scholars to work on geometry. This theme of being both mathematician and philosopher is not 
exclusive to the ancients; Rene Descartes (1596-1650), Gottfried Leibniz (1646-1716) and Bertrand Russell 
(1872-1970) are a few more recent examples. Both maths and philosophy require problem solving, critical 
thinking and logic, in order to pursue their respective truths. 
 
Logic is possibly the most obvious link between maths and philosophy. Bertrand Russell went so far as to 
claim that all of pure mathematics is simply a prolongation of logic.2 Logic is used to reason an argument 
based on a set of statements that are known to be true. From these statements, you can use deduction to 
acquire new knowledge and to prove arguments. Here is an illustration of what I mean: from ‘I am writing 
an essay’ and ‘writing an essay is fun’, I can deduce that I am having fun. Using this technique, it is possible 
to reason further and further ahead, building on the previous knowledge that has been acquired. Similarly, 
in mathematics, logic is used to prove theorems, based on a set of mathematical principles, known as 
axioms. An example of an axiom is ‘A+B is the same as B+A’ (it doesn’t matter which way round A and B 
are, adding them will give you the same result, like 3+4=4+3). These axioms may seem blindingly obvious 
but they are vital for mathematics. From them, you can begin to make deductions and construct proofs for 
theorems, which you can build upon to prove more theorems. Axioms form the fundamental building 
blocks of maths and everything else is based off them, likewise a set of initial statements that are 
indisputably true form the basis of a philosophical argument. 
 
For me, the connection goes further. Recently, I was learning about proofs in maths. Even after checking 
the answers and seeing how logical the proof seems to be, it is sometimes difficult to know how to 

 
1Thales of Miletus – The Father of Science: https://www.greekboston.com/culture/ancient-history/thales-miletus/ 
2 Introduction to Mathematical Philosophy by Bertrand Russell 

https://www.greekboston.com/culture/ancient-history/thales-miletus/


 
 

proceed when you have to start from scratch. Intuition is required, not just traditional logic. The same is 
true of philosophy. For example, in Plato’s Republic, Socrates clearly and precisely sets out his arguments: 
‘This is true and so this must follow’. When reading them, they make perfect sense. But when I come to the 
end of an argument, I find myself wondering how he got from a to b, as they seem to be completely 
unrelated. Plato moves swiftly but logically from the fact that a medical practitioner has his own particular 
interests to claiming that a ruler exercises power in the interest of his subjects. This seems like a big leap to 
make but Plato accomplishes it through logical deductions.3 
 
It is humanity’s relentless curiosity for truth that has expanded the scope of discovery in both fields. 
Mathematicians asks questions like ‘are there an infinite number of twin primes?’ and philosophers ask 
‘what is consciousness?’ Consequently, problem solving and the ability to grapple with challenging ideas 
are at the heart of both of subjects. They require the ability to view problems creatively. For example, the 
proof for Fermat’s Last Theorem relied on mathematician Andrew Wiles linking together two distinct 
branches of maths: elliptical equations and modular forms.4 Some, like journalist John Horgan in his article 
‘What is Philosophy’s Point?’, might say that philosophy isn’t practised to discover truths, as philosophers 
have been arguing for centuries over the same questions and haven’t come any closer to agreement.5 
Leibniz expressed his frustration about the disparity of thought among philosophers when he said ‘The 
only way to rectify our reasonings is to make them as tangible as those of the Mathematicians, so that we 
can find our error at a glance, and when there are disputes among persons, we can simply say: Let us 
calculate, without further ado, to see who is right.’6 

 

However, I believe that philosophy is a truth-seeking exercise without actually achieving a unanimous 
truth, just as the natural numbers tend towards infinity but never actually reach it. Philosophers can come 
to their own conclusions, until some other argument is presented and they refine their view. Theories in 
mathematics are required to be rigorously checked by other mathematicians to ensure their truth. This 
isn’t to say that mathematicians don’t dispute mathematical topics. For instance, in the late 19th century 
there was a fierce debate about different types of infinities.  
 
The debate was concerned with the philosophy of mathematics. A group known as the intuitionists 
believed that maths was merely a construct of the human mind, whereas the formalists held that maths 
can be represented by symbols, which can in turn be embodied by concrete objects. The quarrel arose 
following a proof by Georg Cantor in 1874 that showed there to be different types of infinities.7 I believe 
that when dealing with complex issues like infinity, it is inevitable that there will be disagreements. Both 
mathematicians and philosophers have wrestled with the concept of infinity for over two thousand years. 
Zeno of Elea was a Greek philosopher and mathematician who is best known for a series of contradictions 
that he devised, known as Zeno’s Paradoxes. One of which is known as the Dichotomy, in which Zeno used 
the notion of infinity to imply that motion is not possible.  

 
3 Republic by Plato 
4 Fermat’s Last Theorem by Simon Singh 
5 Scientific American – What is Philosophy’s Point? (Hint: it’s not discovering truth): 
https://blogs.scientificamerican.com/cross-check/what-is-philosophys-point-part-1-hint-its-not-discovering-truth/ 
6 If A then B: How Logic Shaped the World by Heidi White and Michael Shenefelt 
7 Veritasium - ‘Maths Fundamental Flaw’: 
https://www.youtube.com/watch?v=HeQX2HjkcNo 

https://blogs.scientificamerican.com/cross-check/what-is-philosophys-point-part-1-hint-its-not-discovering-truth/
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He suggested that before you get anywhere you first have to go half of the way, and before that you must 
travel half of half of the way i.e., a quarter of the way, and before this you must travel and eighth of the 
way ad infinitum. Any initial distance to move can be halved and so Zeno seemingly logically arrived at the 
conclusion that since there can be no first distance, you can never move. 8Thinking about this philosophical 
problem in the traditional manner will not provide us with a satisfactory answer so let’s bring in some 
maths to help.  
 
Say the distance needed to travel was 1 metre. The problem can be represented as  
 
D(distance) = (½ + ¼ + 1/8 + 1/16 …) metres 
 
 Now, if we take every term and double it, we end up with  
 
2D = (1 + ½ + ¼ +1/8 + 1/16...) metres 
 
By subtracting the first equation from the second equation (we can subtract the like terms from each other 
e.g., ½ -1/2 = 0) 
 
2D-D=D 
(1 + 1/2 + 1/4 + 1/8 + 1/16…) - (½ + ¼ + 1/8 + 1/16…) = 1 
 
we get that D=1 metre, thus proving that an infinite series can have a finite result, consequently 
demonstrating that motion is possible.  
 
But Zeno’s claim is obviously a contradiction of reality and so there must be a flaw in Zeno’s reasoning. 
Zeno makes unjustified assumptions, such as the claim that space can be infinitely divisible. Maybe this is 
the hole in his reasoning. Consequently, after the problems posed by Zeno’s Paradoxes mathematicians 
and philosophers have both been rigorous in ensuring that their first statements are correct so as to 
validate their arguments. You can’t prove arguments from unjustified claims because the whole argument 
has the potential to be flawed from the beginning, as Zeno’s Paradoxes were. It is contradictions like this 
that help both mathematicians and philosophers to alter their methods. 
 

 
8 Stanford Encyclopaedia of Philosophy – Zeno’s Paradoxes: 
https://plato.stanford.edu/entries/paradox-zeno/ 
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Another example of a contradiction that helped advance mathematics is Russell’s Paradox. This paradox 
regarding set theory was first written about by the British polymath Bertrand Russell. Set theory is a branch 
of mathematics (specifically mathematical logic) that was conceived in 1874 by Cantor who most notably 
used it to prove that there are different types of infinities. Set theory was hugely important to Russell’s 
attempt to reduce mathematics to logic and so he spent a great deal of time on it. Russell noticed that a 
set, which is essentially just a collection of things, can contain itself (e.g., the set of all sets) and then he 
considered the following set: the set of all sets that do not contain themselves. If this set does not contain 
itself, then it must be part of the set because it is a set that does not contain itself and this is the set of all 
sets that don’t contain themselves. But if the set does contain itself, then it isn’t allowed to contain itself 
because only sets that don’t contain themselves can be included in the set.9 The set can’t both contain 
itself and not contain itself simultaneously, as this violates the law of non-contradictions, which states that 
a fact can’t be true and false at the same time. If you need convincing of the laws of non-contradiction, 
read what the Persian polymath Avicenna had to say: “Anyone who denies the law of non-contradiction 
should be beaten and burned until he admits that to be beaten is not the same as not to be beaten, and to 
be burned is not the same as not to be burned.”10 Evidently, there was a flaw in set theory. However, 
logician Ernst Zermelo restricted the concept of a set to avoid Russell’s Paradox and now Zermelo-Fraenkel 
set theory forms the foundations of mathematics. Almost all mathematics can be carried out in set 
theory.11 
 

 
 
I think that maths and philosophy complement each other beautifully, almost like the birds and fish in M.C 
Escher’s ‘Sky and Water’ woodcut. At first, they appear to be opposites, but when you look closely, they 
are intertwined with each other and by looking at the whole picture you get a deeper comprehension of 
each subject and the universe. Understanding the connection between them in the natural world and the 
human condition, makes me appreciate both and compels me to search for more connections. 
 
 

 
9 In Our Time Philosophy: Bertrand Russell 
10 Avicenna’s Axiom for Argument (and Related Topics): https://providencenotfate.wordpress.com/2015/03/30/avicennas-
axiom-for-argument-and-related-topics/ 
11 Philosophy of Mathematics: https://plato.stanford.edu/entries/philosophy-mathematics/ 
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Johnny Ball’s book ‘Think of A Number’ which explains mathematical concepts like logic, 
chaos, and infinity in a fun way, helps us to understand many aspects of the world, 
including philosophy. Ball’s introduction to fractals, (geometric shapes that contain 
themselves at a smaller scale), explains that in nature, shapes aren’t 
smooth, but are instead “endlessly messy”; Romanesco broccoli, coastlines and the Milky Way all have 
fractal properties.12  
 
I will leave you with one final comparison. To look at, fractals are at once beautiful and thought-provoking 
whilst also having rough and jagged properties and a repetitive nature. In some sense therefore, these 
geometric shapes can be seen as the embodiment of how many people experience life itself and how 
human behaviour and history repeats itself. It can be argued that fractals are physical manifestations of the 
nature of reality, and are arresting visual examples of our pursuit of truth in both maths and philosophy. 
 

 
 
 

 
12 Think of a Number by Johnny Ball 
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