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    Logic will have to undergo a pseudomorphosis 
to neurology to a much greater extent than the 
reverse. . .
                                —John von Neumann, 1951 
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     If your friends in AI persist in ignoring their 

past, they will be condemned to repeat it, at a 

high cost that will be borne by the taxpayers.

                                     —Stanislaw Ulam, 1985
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     This [binary] calculus could be implemented by 
a machine (without wheels) . . . provided with holes 
in such a way that they can be opened at those 
places that correspond to a 1 and remain closed at 
those that correspond to a 0. Through the opened 
gates small cubes or marbles are to fall into tracks, 
through the others nothing. It [the gate array] is to 
be shifted from column to column as required . . .    

                            —G. W. Leibniz, 16 March 1679              





     We enjoyed some interesting speculative 
discussions with von Neumann at this time about 
information propagation and switching among 
hypothetical arrays of cells, and I believe that some 
germs of his later cellular automata studies may 
have originated here.    

                                     — Julian Bigelow (1980)              
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    We have been trying to see how far it is possible to 

eliminate intuition, and leave only ingenuity.  We do not 

mind how much ingenuity is required, and therefore 

assume it to be available in unlimited supply . . . 

                                  —Alan Turing, 1939 
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   I am thinking about something 

much more important than bombs. 

I am thinking about computers. 

             — John von Neumann, 1946
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•    

   ‘Words’ coding the orders are handled in the 
memory just like numbers.

                                                     ––  12 November 1945 
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   Let the whole outside world consist of 
a long paper tape. . .

                        — John von Neumann, 1948
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    The MANIAC machine didn’t have anything like 

a pulser in it — no clocks, no pulsers, no nothing. 

It was all of it a large system of on-and-off, binary 

gates. No clocks.



   You don’t need clocks. You only need counters. 

There’s a difference between a counter and a 

clock. A clock keeps track of time — and a modern 

general purpose computer keeps track of events.  

                                  



 

Sequence is different from time.  

No time is there.             

                         —Julian Bigelow, 1999 
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1 bit (1952) 274,877,906,944 bits (2013)
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     Nils Barricelli was the only person who 
really understood the path toward genuine 
artificial intelligence at that time.

                                                — Julian Bigelow, 1997
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   The design of an electronic calculating machine   
turns out to be a frustrating wrestling-match with 
problems of interconnectability and proximity in three 
dimensions of space and one dimension of time . . .  



   Thousands of very refined logical elements are built . . . 

and then they are interconnected in such a way that on the 

average almost all of them are waiting for one (or a very few 

of their number) to act .  



    Serial order along the time axis is the customary method 

of carrying out computations today . . . but in forming any 

model of real world processes for study in a computer, 

there seems no reason why this must be initiated by pairing 

computer-time-sequences with physical time parameters of 

the real-world model. 



     Electronic computers "eat up" instructions very rapidly, 

and therefore some way must be found of forming 

batches of instructions very efficiently, and of "tagging" 

them efficiently, so that the computer is kept effectively 

busier than the programmer . . . 



      Highly recursive, conditional and repetitive routines 

are used because they are notationally efficient (but 

not necessarily unique) as descriptions of underlying 

processes. 

                                                —Julian Bigelow,  1965





      If the only demerit of the digital expansion 

system were its greater logical complexity, 

nature would not, for this reason alone, have 

rejected it . . . 
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    The simplest and only practical way to actually say 
what constitutes a visual analogy consists in giving a 
description of the connections of the visual brain. 
                               
                                        —John von Neumann, 1951 
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   We have to regard the Universe . . . not as a collection of 
Things or Events existing apart from any awareness of 
them by observers, but as manifested Thoughts in a 
Universal Mind. 
                               — John Ambrose Fleming, 1935
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Ashby's Law of Requisite Variety 

Any effective control system 
must be as complex as the 

system it controls. 



Von Neumann's Law of Sufficient Complexity

A complex system constitutes its own 
simplest behavioral description. 



The Third Law 

Any system complicated enough to behave 
intelligently will be too complicated to 

understand. 
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     An argument in favor of building a 
machine with initial randomness is that, if it is 
large enough, it will contain every network 
that will ever be required. 

                                     — Jack Good, 1958







     I once asked Turing whether he thought 
a machine could be conscious. He replied 
that he would say so if he would otherwise 
be punished. 

                           — Irving J. (Jack) Good, 1962
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     What makes you so sure that 

mathematical logic corresponds 

to the way we think?
              —Stan Ulam    

           





     The difficulty is that most people who have 
been active in this field seem to believe that it 
is easier to write a new code than to 
understand an old one. . .

                     —John von Neumann, 23 April 1952
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