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Wittgenstein and Computers 
 
by Donald Gillies, University College London 
 
 
This is based on an extract from a paper for Bob Kowalski’s 60th birthday, published in 
Antonis C. Kakas and Fariba Sadri (eds,) Computational Logic:  Logic Programming and 
Beyond, Part II, Springer, 2002, pp. 588-604. 
 
 
 

 
Wittgenstein began his career in philosophy as a student of Russell’s, and his first 

published book, the Tractatus of 1921, is full of enthusiasm for Russell’s logic.  Indeed 
Wittgenstein claims that the new logic reveals the underlying structure of language.  
After finishing the Tractatus, Wittgenstein gave up philosophy for about a decade, and 
engaged in a variety of other activities.  He was a village schoolmaster for several years, 
and also helped with the construction of his sister’s mansion in Vienna.  Perhaps partly 
because of these experiences, when he returned to philosophy he developed new views 
about language which were very different from those of the Tractatus.  These were 
eventually published in 1953, after his death, in the Philosophical Investigations.  
Wittgenstein’s later theory is that the meaning of a word is given by its use in a language-
game.  By a ‘language-game’ he means some kind of rule-guided social activity in which 
the use of language plays an essential part.  He himself introduces the concept as follows:  
‘I shall also call the whole, consisting of language and the actions into which it is woven, 
the “language-game.”’ (1953, §7, p. 5).  And again:  ‘Here the term “language-game” is 
meant to bring into prominence the fact that the speaking of language is part of an 
activity, or of a form of life.’ (1953, §23, p. 11) 
 
 Wittgenstein illustrates his concept of language-game by his famous example 
involving a boss and a worker on a building site.  The boss shouts ‘slab’, for example, 
and the worker has to fetch a slab.  Wittgenstein’s point is that the meaning of the word 
‘slab’ is given by its use in the activity carried out by boss and worker. 
 
 Wittgenstein also devoted a great deal of thought to the philosophy of 
mathematics during his later period.  His reflections on this subject were eventually 
published as Remarks on the Foundations of Mathematics in 1956, though they were 
written much earlier.  In these remarks, Wittgenstein displays great hostility both to 
logicism and the use of logic in mathematics.  He speaks of ‘”The disastrous invasion” of 
mathematics by logic.’ (1956, V-24, p. 281), and of ‘The curse of the invasion of 
mathematics by mathematical logic …’ (1956, V-46, p. 299) 
 
 These harsh words about logic are of course connected with his new views of 
language and meaning.  Wittgenstein now thought that it was absurd to claim that the 
whole of mathematics could be reduced to a single system such as Principia 
Mathematica.  On the contrary mathematics consists of a whole variety (or motley) of 
techniques carried out in different language-games; as he says: ‘ … what we call 
mathematics is a family of activities with a family of purposes …’ (1956, V-15, p. 273).  
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These mathematical language-games are also connected with the language-games of 
everyday life, as, for example, arithmetic may be used on the building site. 
 
 From this point of view, Russell’s Principia Mathematica does not provide a 
foundation for mathematics, but is simply a new piece of mathematics, a new 
mathematical language-game.  As Wittgenstein says (1956, III-4, p. 146): 
 
 ‘But still for small numbers Russell does teach us to add; for then we take the 
groups of signs in the brackets in at a glance and we can take them as numerals; for 
example ‘xy’, ‘xyz’, ‘xyzuv’. 
 Thus Russell teaches us a new calculus for reaching 5 from 2 and 3; and that is 
true even if we say that a logical calculus is only – frills tacked on to the arithmetical 
calculus.’  
 
 In my view this is partly right and partly wrong.  I agree with Wittgenstein that 
mathematical logic is a new mathematical calculus but does not provide a foundation for 
the rest of mathematics as the logicists thought it would.  On the other hand Wittgenstein 
clearly thought that this new mathematical calculus was useless, and that ‘a logical 
calculus is only – frills tacked on to the arithmetical calculus.’  The passages I have 
quoted from Wittgenstein were written in the period 1939-44, and it was not 
unreasonable at that time to think that the formal systems produced by the logicists would 
be useless.  Contrary, however, to Wittgenstein’s expectations, these same logicist 
systems turned out to be very useful for computer science.  I next want to argue that 
Wittgenstein’s later theory of meaning, with which I largely agree, helps to explain why 
formal logic has proved valuable in computer science. 
 
   Let us return to the example of the boss and the worker on the building site.  If 
the boss shouts ‘slab’, and the worker fetches a slab, then we can surely say that the 
worker has understood the meaning of the word ‘slab’, because he has acted 
appropriately, or, in Wittgenstein’s terminology, has made the right move in the 
language-game.  It is interesting in this context to consider the historical example of the 
Norman conquest of England.  The Normans spoke French and the serfs on the estates 
which they had conquered spoke English.  This must have created difficulties for the 
Norman overlords in giving orders to their serfs.  Thus the lord might have said:  
‘Donnez-moi un de vos moutons’, while the serf would only have understood:  ‘Give me 
one of your sheep’.  Now the serfs would have lacked the educational facilities to learn 
French, and it might indeed have been in their interest to pretend to understand less 
French than they really did.  Thus the Norman overlords must have been forced to learn 
English to be able to give orders to their serfs.  This may perhaps explain why the 
speaking of French disappeared in England over the centuries, though not before it had 
modified the English language in many ways.  Let us now see how all this might be 
applied to computers. 
 
 Several philosophers have denied that computers can understand language, but, if 
we adopt Wittgenstein’s later theory of meaning, it looks as if they were wrong to do so.  
In Wittgenstein’s example, we have only to replace the worker by a computer.  I can 
certainly give orders to my computer, by, for example, typing in a program.  If the 
computer carries out my instructions, surely it is sensible to say, just as in the human 
case, that it has understood those instructions.  The computer and I are playing a 
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language-game.  Both of us are using the symbols involved correctly, and so, by 
Wittgenstein’s criterion, we both understand the meaning of those symbols.  In a similar 
fashion, we can say that dogs understand at least a few words of human language.  Thus 
if my dog performs the appropriate actions when I say:  ‘sit’, ‘beg’ and ‘fetch’, we can 
say that he understands the meaning of these three words.  There is, however, a very 
significant difference between dogs and computers as regards language.  Dogs can only 
understand commands consisting of essentially of one symbol (which may in practice be 
composed of a few words, e.g. sit down).  Grammar is quite beyond them.  Computers by 
contrast are much more finicky about grammar than humans.  Humans often speak 
ungrammatically, and their utterances can usually be understood nonetheless.  This 
applies even to the greatest of writers.  Thus Shakespeare in describing the wound which 
Brutus gave Caesar wrote:  ‘This was the most unkindest cut of all’ (Julius Caesar, act III, 
scene ii, line 188).  Shakespeare’s line is surely ungrammatical, and yet it is perfectly 
comprehensible to us.  By contrast my computer has, all too frequently, failed to 
understand one of my instructions merely because that instruction has contained some 
trivial syntactical error! 
 
 This brings us back to the central theme of the different linguistic requirements of 
computers and humans.  Computers find it easiest to understand very precise formal 
languages which are difficult for humans.  The language which is easiest for computers is 
machine code which is quite opaque to all but a few highly trained humans.  Conversely 
humans find loose informal natural (for humans) languages very easy to understand, and 
these cannot be understood at all by computers.  This is the point of the analogy with the 
French-speaking Norman lords, and their English-speaking serfs.  We humans are in the 
position of the Norman lords with regard to our computer serfs.  These computers will do 
wonderful things for us, but we have to give them their orders in a language they can 
understand.  This is a difficult task since computers cannot cope with languages which 
are easy and natural for us.  This is where the language of formal logic has proved to be 
helpful.  This language is intermediate between the machine code which is natural for 
computers, and an everyday language such as English which is natural for humans.  
Formal logic has the precise syntax which makes its sentences accessible to computers, 
while it has sufficient resemblance to ordinary language to be comprehensible to humans 
after a little training.  Even within logic itself, there are, as Alan Robinson pointed out, 
some formulations which are more suitable for computers and others that are more 
suitable for humans.  Thus the clausal form of logic, invented by Alan Robinson, with its 
single, but complicated, rule of inference is more suitable for computers, whereas other 
systems of logic with several, but much simpler, rules of inference are more suitable for 
humans.  In general terms, however, formal logic is a language system somewhat 
intermediate between those which are most suitable for computers, and those which are 
most suitable for humans.  It is thus very helpful in facilitating human-computer 
interaction, and this I would see as the fundamental reason why it has proved so useful in 
computer science. 
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 Frege in the Begriffsschrift where he introduces a formal system for logic for the 
first time explains the differences between his system and ordinary language by means of 
a striking analogy (1879, p. 6): 
 

‘I believe that I can best make the relation of my ideography  to ordinary language 
clear if I compare it to that which the microscope has to the eye.  Because of the 
range of its possible uses and the versatility with which it can adapt to the most 
diverse circumstances, the eye is far superior to the microscope.  Considered as an 
optical instrument, to be sure, it exhibits many imperfections, which ordinarily 
remain unnoticed only on account of its intimate connection with our mental life.  
But, as soon as scientific goals demand greater sharpness of resolution, the eye 
proves to be insufficient.  The microscope, on the other hand, is perfectly suited to 
precisely such goals, but that is just why it is useless for all others.’ 

 
Similarly the language of formal logic is suited to the scientific goal of communicating 
with computers, since this task demands great precision of expression.  It is less suited, 
however, to the task of communicating with other human beings. 
 
 The idea that different languages are suited to different purposes is already to be 
found in a reputed saying of the multi-lingual emperor Charles V.  He is supposed to have 
said that he found French the most suitable language for talking to men, Italian for 
women, Spanish for God, and German for horses.  If he had lived today, he could have 
added that the language of formal logic was the most suitable for talking to computers. 
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