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The Secrets of Computer Power Revealed 
 
 
 We are surrounded by computers these days, and there seems to be no limit on what they 
can do if properly equipped with input and output interfaces–transducers and effectors–but 
although it is often said, as a sort of mantra, that a computer is a Universal Turing Machine, and 
that a Universal Turing Machine can compute any computable function, this is not well 
understood, even by some people working on computers. The underlying reasons for computer 
power are philosophically interesting in themselves, and worth understanding at an elementary 
level.  This series of simple expositions and exercises is intended to provide that understanding.  
 
 I start by considering what is probably the simplest imaginable computer, a Register 
Machine, and seeing just what its powers are and why. I then go on to show how a Turing 
Machine, and a Von Neumann Machine (such as your laptop) are “just” Register Machines with 
speedups and more memory. We can then also see how other “architectures” could further 
multiply the speed and capacity of our basic machine, the Register Machine. The architecture of 
the human brain is, of course, one of the most interesting and important architectures to consider.  
In Kinds of Minds, we trace some of the key innovations in evolutionary history that lead from 
the simplest proto-minds (of macromoleules and bacteria) through animal brains/minds to 
brains/minds like ours. In this brief account, we will consider a parallel imaginary evolution 
from the simplest computers through your laptop to something that is not yet built, but 
describable in sketch at least: a computer that equals the powers of your mind.  Many experts–
not just philosophers, but neuroscientists and psychologists and linguists and other cognitive 
scientists–have argued that “the computer metaphor” for the human brain/mind is deeply 
misleading, and, more dramatically, that brains can do things that computers can’t do. Usually, if 
not always, these criticisms presuppose a very naive view of what a computer is or must be, and 
end up proving only the obvious (and irrelevant) truth that brains can do lots of things that your 
laptop can’t do (given its meager supply of transducers and effectors, its paltry memory, its 
speed limit). If we are to evaluate these strong skeptical claims about the powers of computers in 
general, we need to understand where computer power in general comes from and how it is, or 
can be,  exercised. 
 
1. The Register Machine 
 
 This brilliant idea was introduced at the dawn of the computer age by the logician Hao  






























