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1) In your opinion, what is the significance of Alan Turing's work in the fields of 
mathematics and computer science? 
 
I think it is the breadth of his interests that is most inspiring today, interests that 
range from number theory to computing, from cryptography to biology and 
artificial intelligence. But I have no doubt that his main contribution to science is 
the concept of universal computation. That is, the idea that one need not build a 
machine for every different task that one wished to automatise,  that one machine 
would  do for all tasks, one universal machine that would simply need to be 
reprogrammed. Turing wasn't exactly the first to arrive at this result (Alonzo 
Church and Emil Post reached similar conclusions), but he was the first to 
understand its implications and to translate it into (quite literally) mechanical 
terms. That such a machine has turned out to be feasible and constructible is one 
of the greatest achievements of the human mind, and we cannot conceive of 
today's world without the modern digital computer.  
 
 
2) What compelled you to become a member of the TCAC (Turing Centenary 
Advisory Committee)? 
 
I am a computer scientist and Alan Turing was one of my earliest inspirations. I 
had been interested in computers since the age of 7 or 8. At the time, for me the 
only way to gain access to computers was to become a computer salesman, and 
at age 13 that's what I did. Back then my boss in Mexico was a real computer 
scientist, not just a manager. It was his insight that was critical in directing me to 
approach computing from a scientific standpoint. It wasn't until I had 16 that my 
father was able to buy me a secondhand computer. 
 
It has been then an honour for me to be part of the celebrations of Alan Turing 
this year and to do so as member of the Turing Centenary Advisory Committee in 
the United Kingdom alongside the most distinguished international figures in 
computer science when Stephen Wolfram, another eminent British, suggested 
the TCAC to appoint me.  
 
 
3) Has the legacy of Alan Turing's work impacted your career in any way? If so, 
how? 
 
My research would not be conceivable without the work of Turing. Among other 



things, I've been able to study in the greatest detail, probably as no one has 
before, the behaviour of a very large set of individual Turing machines in the 
context of the investigation of tradeoffs of computational time complexity and 
program-size complexity (that is, the question of whether the longer the 
description of a computer program is, has any impact on its efficiency), and to 
build output frequency distributions to approximate the Kolmogorov-Chaitin 
complexity of binary strings so as to help scientists understand and measure the 
differences between randomness, simplicity and complexity (as an alternative to 
compression algorithms, that don't work for very short strings or files). 
 
Turing's work also inspired some early pioneers in the field of cellular automata, 
notably John von Neumann. I have used both Turing machines and cellular 
automata as the basis of experiments for a set of measures that I have 
defined that capture the dynamic behavioural properties of abstract systems--
such as computer programs, and natural systems--such as biological molecules 
and bacteria. Turing himself was interested in patterns in the natural world, and 
helped establish the field of theoretical biology with his work on morphogenesis. 
Just like him, I am interested in the cause of the emergence of structure in nature 
and the world, and I think he would probably have been pleased to know that two 
of his dearest subjects could be unified as I am trying to do. 


