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What is the Church-Turing Thesis?
● “Algorithm” is an informal, intuitive notion of a process. A set of instructions to 

complete some task.
● A Turing Machine is a formal definition of a model of computation
● The Church-Turing Thesis asserts that the Turing machine captures the intuitive 

definition. That everything computable in the intuitive sense is computable by a 
Turing machine. But why?
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The Direct Appeal to Intuition
● First we will agree on an example of a computer, an object performing the 

action of computation
● We will distill the example until it is simplified but still undisagreeable
● We will make small changes, not enough to change the fact it is a computer
● We will argue that the composition of these modifications is still correct and 

conclude



  



  



  



  



  



  

● Finite work is done in finite time, important for the development of 
computational complexity

● The amount of symbols necessary for computation must be finite



  



  

● L = B = 1
● δ only need take as input the current state and symbol 



  



  



  



  



  



  

● Γ need not only contain input symbols, but may contain additional symbols 
used for computation

● Γ = {a,b,a,b,_}
● abaa...#abaa...



  



  

● δ only need output the next state, the written symbol, and a left or right move



  



  



  

Lambda Calculus

Kleene-Herbrand-Godel 
Recursive Functions

Human Mind

Semi-Thue System

Turing Machine



  

Lambda Calculus

Kleene-Herbrand-Godel 
Recursive Functions

Human Mind

Semi-Thue System

Turing Machine

...

Church’s Thesis



  

Lambda Calculus

Kleene-Herbrand-Godel 
Recursive Functions

Human Mind

Semi-Thue System

Turing Machine

...

Church’s Thesis
Tur

ing
’s T

hes
is



  

● Church’s Thesis: Any reasonable model of computation is equivalent to a Turing 
machine

● Turing’s Thesis: The Turing machine is equivalent in power to the human mind
● Church-Turing Thesis: The definition of algorithm is independent of any specific 

formalism 



  

Applications
● Well specified pseudocode can always be implemented
● Any results about the formal model (Turing machine) implicate the intuitive 

notion (algorithm)
● Nonexistence of a Turing machine for some task implies the existence of a 

problem unsolvable by humans


