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TM Computation

Start configuration:   q0 w    (w = input string) 


Accepting configuration: state = qaccept

Rejecting configuration: state = qreject



TM Computation

Turing Machine M  accepts input w  if there 
exists configurations C0, C1,..., Cm such that

 C0 is a start configuration


 Ci yields Ci+1      for 0≤i<m


 Cm is an accepting configuration.


The collection of strings that M  accepts is 
the language of M  or the language 
recognized by M, denoted L(M).
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TM Computation

A TM decides a language if it recognizes it 
and halts (reaches an accepting or rejecting 
states) on all input strings.
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TM Computation

A TM decides a language if it recognizes it 
and halts (reaches an accepting or rejecting 
states) on all input strings.

1Often named Recursively-Enumerable in the literature.

2Often named Recursive in the literature.



TM Examples



TM Examples



TM Computation

























































TM Examples



TM Examples



∑ \ { x , _ }

∑ \ { # , _ }



TM Examples



TM Examples



TM Examples



More Turing MACHINES
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Church-Turing Thesis
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Speaking on 8 August 1900, at the Paris 2nd 
International Congress of Mathematicians, at La  
Sorbonne, German mathematician David Hilbert 
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Speaking on 8 August 1900, at the Paris 2nd 
International Congress of Mathematicians, at La  
Sorbonne, German mathematician David Hilbert 
presented ten problems in mathematics.

The problems were all unsolved at the time, and 
several of them turned out to be very influential 
for 20th century mathematics. 
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Hilbert’s 10th problem

Let P be a polynomial in several variables: 
         P(x,y,z)=24x2y3+17x+5y+25


Is there a set of integers for x,y,z such that  
         P(x,y,z)=0 ?


This problem is undecidable... 
but is Turing-Recognizable...


Needed a formal model of 
computing to prove impossibility. Yuri Matiyasevich
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