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Turing Machines & the Halting Problem

ON COMPUTABLE NUMBERS, WITH AN APPLICATION TO
o THE ENTSCHEIDUNGSPROBLEM
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The *‘computable” numbers may be described briefly as the real
numbers whose expressions as a decimal are calculable by finite means.

[Received 28 Mayv, 1936.—Read 12 November, 1936.]
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Turing Machines
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Input: infinite squared tape
Finitely many non -empty
Finitely many symbols
Operator can read and write
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Operator has a finite manual
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uring Machines: X + Yy
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Starting here in state 1
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uring Machines: X Ay
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Turing Machines: how many?
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Turing Machines: countably many
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6. The unwersal computing machine.

It is possible to invenwmioh can be used to compute
any computable sequence. chine Al is supplied with a tape on

the beginning of which is written the S.D of some computing machine M,
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uring: the Universal Machine
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The *“‘computable’” numbers may be described briefly as the real

numbers whose expressions as a decimal are calculable by finite means.

[Beceived 28 Mayv, 1936.—Read 12 November, 1936.]
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Turing Machines & the Halting Problem

Thereis NO program P that can check for any program Q
and any input |, whetherornot Q haltson 1.

Argument . Suppose program P exists, then P would:
- print YESif Q haltson I, and next P halts;
-print NOifQdoesnot Inand thexto P halts.

If P exists, then we can also make a program P* which:
- prints YESIf Q haltson Qandnext P pri nts 0, O]
-prints NOifQdoesnot @Q,andnexto * halts.

Does P* halton P*? Answers YES and NO bothfaill !

f.thuijsman@maastrichtuniversity.nl




U2

< Maastricht University Department of Knowledge Engineering

Turing and Code Breaking
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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
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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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https://www.youtube.com/watch?v=lTMEUA6VnJE
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https://www.youtube.com/watch?v=lTMEUA6VnJE
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By A. M. TuriNg

(. The Imitation Game. )
I pR er the question, ( Can machines think ??’

This should bagm with definitions of the 8
‘machine ’ and ‘ think >. The definitions might be framed so as to
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he Imitation Game

three people, a man (A), a wolla Laf interrogator (C) who
may be of either sex. The interrogator stays in a room apart
from the other two. The object of the game for the interrogator
i8 to determine which of the other two is the man and which is
the woman. He knows them by labels X and Y, and at the end
of the game he says either * X is Aand Yis B’ or ‘X isBand Y
is A’. The interrogator is allowed to put questions to A and B
thus :

C: Will X please tell me the length of his or her hair ?
object in the game to try and cause C to make the wrong identi-
fication. His answer might therefore be

‘My hair is shingled, and the longest strands are about nine
inches long.’

We now ask the question, * What will happen when a machine
takes the part of A in this game ?° Will the interrogator decide
wrongly as often when the game is played like this as he does
when the game is played between a man and a woman ? These
questions replace our original, * Can machines think %’
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Man Woman

Interrogator
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Human Computer

Interrogator
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The Imitation Game
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CAPTCHA

Completely  Automated  Public Turing test
totell Computers and Humans Apart
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