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Suspendisse feugiat mi sed lectus
aoreet nec interdum
By Trenz Pruca

Malesuada quis, egestas quis, 

wisi. Donec ac sapien. Ut orci. 

Duis ultricies, metus a feugiat 

porttitor, dolor mauris convallis 

est, quis mattis lacus ligula eu 

augue. Sed facilisis. Morbi lorem 

mi, tristique vitae, sodales eget, 

hendrerit sed, erat lorem ipsum 

dolor.

Vestibulum eget purus vitae 

eros ornare adipiscing. Vivamus 

nec quam. Integer vestibulum 

malesuada libero. Sed vehicula 

fermentum leo. In 

condimentum. Nullam wisi arcu, 

suscipit consectetuer. Vestibulum 

imperdiet nonummy sem. 

Vivamus sit amet erat nec turpis 

tempus consequat. Praesent 

malesuada. Donec vitae dolor. 

Donec at lacus ac mi vehicula 

bibendum. Donec feugiat 

tempor libero. Nam uut, massa. 

Maecenas vitae ante et lacus 

aliquam hendrerit. 

Curabitur nunc eros, 

euismod in, convallis at, vehicula 

sed consectetuer posuere, eros 

mauris dignissim diam, pretium 

sed pede suscipit. Fusce urna 

magna,lorem neque eget lacus. 

Adiam condimentum purus, 

in Proin in sapien. 

Fusce urna magna,neque 

eget lacus. Maecenas felis nunc, 

aliquam ac, consequat vitae, 

feugiat at, blandit vitae, euismod 

vel, nunc. Aenean ut erat ut nibh 

commodo suscipit. Fusce urna 

magna,neque eget lacus. 

Maecenas metus non quam. 

Cras erat. Aliquam pede. 

vulputate eu, estmorbi tristique 

senectus et netus et male. 

Aliquam pede. Proin neque est, 

sagittis at, semper vitae, 

tincidunt quis Malesuada quis, 

egestas quis, wisi. Donec ac 

sapien. Ut orci. Duis ultricies, 

metus a feugiat porttitor, dolor 

mauris convallis est, quis mattis 

lacus ligula eu augue. Sed 

facilisis. Morbi lorem mi, 

tristique vitae, sodales eget, 

hendrerit sed, erat. Vestibulum.

Nam uut, massa. Fusce urna 

magna,neque eget lacus. 

Maecenas vitae ante et lacus 

aliquam hendrerit Vestibulum 

eget purus vitae eros ornare 

adipiscing. Vivamus nec quam. 

Integer vestibulum malesuada 

libero. Sed vehicula fermentum 

leo. In condimentum. Nullam 

wisi arcu, suscipit consectetuer. 

Vestibulum imperdiet nonummy 

sem. Vivamus sit amet erat nec 

turpis tempus consequat. 

Praesent amet.

ALAN TURINGYEAR
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The TURING 
Approach to 
COMPUTATION



... at heart more of an 
applied than a pure 

mathematician

6

See A. Hodges 
in ‘Collected 
Works’



1936 - Turing’s  machines

Hardware trivial

Computes ‘anything’ 
computable

All the computing power lies 
in the program ...

7

The  UNIVERSAL 
Computer

A familiar picture:

0 0 1 1 0 0 0 . . .. . .

reading head which is
in internal state q and

obeys Turing program P

tape, infinitely extendable
in each direction
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The omnipotent computer -  

Functionalism and AI - stress what a 
computer does as something realisable 
in different hardware 

Hilary Putnam

A New Computing 
Paradigm ...

I am building 
a brain ...



A familiar picture:

0 0 1 1 0 0 0 . . .. . .

reading head which is
in internal state q and

obeys Turing program P

tape, infinitely extendable
in each direction

9

Computation  
Disembodied
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Turing Bombe Rebuild at Bletchley Park

Pilot ACE, May 10, 1950 - small 
version of plan contained in
Turing’s ACE Report of 1945

Computation 
again Embodied



... INCOMPUTABILITY 11

EMBODIED 
COMPUTERS and



I have spent my entire life 
studying randomness, practicing 

randomness, hating 
randomness. The more that 

time passes, the worse things 
seem to me, the more scared I 
get, the more disgusted I am 
with Mother Nature .....  The 

more I think about my subject, 
the more I see evidence that 

the world we have in our minds 
is different from the one playing 

outside. 
Nassim Taleb in 

“The Black Swan”
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How does 
NATURE 
COMPUTE ?
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A.H. Guth, The 
Inflationary Universe 
- The Quest for a New 

Theory of Cosmic 
Origins, Addison-

Wesley, 1997  

Peter Woit: Not Even Wrong - The Failure of String Theory and  the Continuing Challenge to Unify 
the Laws of Physics,  Jonathan Cape, 2006

One way of thinking 
about what is unsatisfactory about the standard 

model is that it leaves seventeen non-trivial 
numbers still to be explained, ....

How does Physics 
Compute ?

If the creation of the
 universe can be described as a quantum process, 

we would be left with one deep mystery of 
existence: What is it that determined the laws of 

physics?
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ABC/ BBC 
News: 

Supersymmetry 
running out of 
places to hide

How does Physics 
Compute ?



Emergence of 
patterns in Nature  

1950s - Alan 
Turing proposes 

a simple 
reaction-

diffusion system 
describing 
chemical 

reactions and 
diffusion to 
account for 

morphogenesis 



Emergence of 
patterns in Nature  



18Understanding EMERGENCE 



“ ... the mental properties of those events which 
do have mental properties are completely 

determined by the material properties which 
these events also have ... it is certainly not ... a 

form of Reductive Materialism; it is a form of the 
theory ... of Emergent Materialism." 

- C.D. Broad, The Mind and Its Place In Nature, Kegan-Paul, 
London, 1923, p.623

19

- See Brian P. McLaughlin: “The Rise and Fall of British Emergentism”, 
in “Emergence or Reduction? - Essays on the Prospects of Nonreductive 
Physicalism” (A. Beckermann, H. Flohr, J. Kim, eds.), de Gruyter, Berlin, 

1992, pp.49-93

Charlie Broad & 
British Emergentism

C. D. Broad 1887-1971
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Alan Turing and  
Wittgenstein

“The world is 
everything that 

is the case”
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INTELLIGENT 
MACHINES ?



Turing, 1948: ‘Unorganised  machines’= neural nets

Beginnings: Warren McCulloch and Walter Pitts,1943 

Connectionist 
Models ? 
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Steven Pinker, 

      How the Mind Works, W. W. Norton, New York, 1997              

We humans can 
take an entire proposition and give it a role in some 

larger proposition. Then we can take the larger 
proposition and embed it in a still-larger one. Not only 
did the baby eat the slug, but the father saw the baby 
eat the slug, and I wonder whether the father saw the 

baby eat the slug, the father knows that I wonder 
whether he saw the baby eat the slug, and I can guess 
that the father knows that I wonder whether he saw 

the baby eat the slug, and so on.      

The Mind as 
Mathematics? 



Rodney Brooks in 
Nature, 2001:

24

... neither AI nor Alife 
has produced artifacts 
that could be confused 
with a living organism 

for more than an 
instant     
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AI has 
been brain-dead 

since the 
1970s     

 Marvin Minsky at 
Boston University, May 
2003:



Garry Kasparov - youngest 
undisputed world chess champion

... became arguably world’s 
greatest ever chess champion  

Beaten on May 11, 1997 by IBM 
chess playing computer ‘Deep Blue’ 

And IBM’s Watson wins  
Jeopardy ...                

26

‘Deep Blue’ and 
other successes ... 



The Turing Test (1950): A human                            
examiner ‘converses’ with another 
human, and with the machine (an 
advanced computer), without 
knowing which is which. 

If the examiner fails to correctly 
identify which is the machine, then 
the machine passes the test.                       
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A Test for Machine 
Intelligence?



The Loebner Prize - $100,000 at stake 
since 1990 ...

Chatterbox                                
Challenge,                                       
from 2001                   
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Practical ‘Imitation 
Games’ ... 

‘Elbot’ by Fred Roberts - Loebner 1st Place, 2008, talks online: http://www.elbot.com/



29

Turing Test in 
Popular Culture ...  



How can mentality have a computational role in a world that 
is fundamentally physical? 

And what about ‘overdetermination’ - the problem of 
phenomena having both mental and physical causes?

... the problem of mental causation is solvable only if 
mentality is physically reducible; however, phenomenal 

consciousness resists physical reduction, putting its causal 
efficacy in peril.

- Jaegwon Kim: Physicalism, or Something Near Enough, Princeton, 2005

... Relating Brain 
and Mentality ?





2009 - the Prime 
Minister’s Apology

Gordon Brown issued an unequivocal apology last night on behalf of the 
government to Alan Turing, the second world war codebreaker who took his 
own life 55 years ago after being sentenced to chemical castration for being gay.
Describing Turing's treatment as "horrifying" and "utterly unfair", Brown said 
the country owed the brilliant mathematician a huge debt. He was proud, he 
said, to offer an official apology. "We're sorry, you deserved so much better," 
Brown writes in a statement posted on the No 10 website.

32John Graham-Cumming

http://www.guardian.co.uk/politics/gordon-brown
http://www.guardian.co.uk/politics/gordon-brown
http://www.guardian.co.uk/science/alan-turing
http://www.guardian.co.uk/science/alan-turing
http://www.guardian.co.uk/world/secondworldwar
http://www.guardian.co.uk/world/secondworldwar


“Some things 
happen for no 
reason ...” 

-  Robin Gandy (1919-95)

33



Thank You !


