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June 23 ó12, born London 

ó31 - ó34 Kingôs College (S) 

ó35 -  ó36 Kingôs College (F)  

ó36 computable numbers  

ó38 PhD, Princeton 

ó39 - ó45 Bletchley Park  

ó45 ï ó47 ACE/NPL, London 

ó48 - ó54 Manchester 

ó50 computing machinery  

ó52 convicted 

June 7 ó54, dies Wilmslow   

 

 

 

Alan Turing  
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Turing Machines & the Halting Problem  
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Turing Machines  



f.thuijsman@maastrichtuniversity.nl
  

   

Department of Knowledge Engineering  

Turing Machines  

1. Input: infinite squared tape  

2. Finitely many non -empty  

3. Finitely many symbols  

4. Operator can read and write  

5. é can go L or R, one by one 

6. Operator has a finite manual 
on what to do, consisting of 
finitely many ñstatesò 
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Turing Machines: x  + y  

Starting here in state 1  
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Turing Machines: x  Ā y  
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Turing Machines: how many?  
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Turing Machines: countably many  

Play  
movie  

https://www.youtube.com/watch?v=faQBrAQ87l4
https://www.youtube.com/watch?v=faQBrAQ87l4
https://www.youtube.com/watch?v=faQBrAQ87l4
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Turing: the Universal Machine  
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Turing: the Universal Machine  
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Turing Machines & the Halting Problem  
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Turing Machines & the Halting Problem  

There is NO  program P that can check for any program Q 
and any input I , whether or not Q halts on I.  

 

Argument : Suppose program P exists, then P would:  

-  print YES if Q halts on I , and next P halts;  

-  print NO if Q doesnôt halt on I,  and next P halts.  

 

If P exists, then we can also make a program P*  which:  

-  prints YES if Q halts on Q and next P*  prints 0,0,0,é; 

-  prints NO if Q doesnôt halt on Q, and next P*  halts.  

 

Does P* halt on P* ? Answers YES and NO both fail !  
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Turing and Code Breaking  

Play  
movie  

https://www.youtube.com/watch?v=Fg85ggZSHMw
https://www.youtube.com/watch?v=Fg85ggZSHMw
https://www.youtube.com/watch?v=Fg85ggZSHMw
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The Enigma Machine  
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The Enigma Machine  

Play  
m ovie1  

Play  
m ovie2  

https://www.youtube.com/watch?v=G2_Q9FoD-oQ
https://www.youtube.com/watch?v=G2_Q9FoD-oQ
https://www.youtube.com/watch?v=G2_Q9FoD-oQ
https://www.youtube.com/watch?v=G2_Q9FoD-oQ
https://www.youtube.com/watch?v=V4V2bpZlqx8
https://www.youtube.com/watch?v=V4V2bpZlqx8
https://www.youtube.com/watch?v=V4V2bpZlqx8
https://www.youtube.com/watch?v=V4V2bpZlqx8
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The Bombe  
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The Imitation Game  

Play  
movie  

https://www.youtube.com/watch?v=lTMEUA6VnJE
https://www.youtube.com/watch?v=lTMEUA6VnJE
https://www.youtube.com/watch?v=lTMEUA6VnJE
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The Imitation Game  



f.thuijsman@maastrichtuniversity.nl
  

   

Department of Knowledge Engineering  

The Imitation Game  
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The Imitation Game  

Interrogator  

Man  Woman  
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The Imitation Game  

Interrogator  

Human  Computer  
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CAPTCHA  

Completely Automated Public Turing test  
to tell Computers and Humans Apart  

The Imitation Game  
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Ex Machina  

Play  
movie  


