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Automata theory

Objective: To create a theoretical model of computation.
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Objective: To create a theoretical model of computation.

But why?
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Effectively computable
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At the time, a procedure/method was understood to be
effectively computable when (and only when):

1. It could be expressed as a finite sequence of exact

Instructions.

2. It would produce the desired result, if carried out without
error, in a finite number of steps.

3. It could be carried out by a human with a pencil, an

eraser and paper.

4. It would require no ingenuity from the human carrying

out the operation.
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The Turing machine

e The Turing machine!: The formalism Turing used to
make this intuitive notion of effective computability
precise.
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The Turing machine

e The Turing machine!: The formalism Turing used to
make this intuitive notion of effective computability
precise.

e Church-Turing thesis: Anything that can be effectively
computed can be computed by a Turing machine.

e Turing showed that, under this definition, the answer to
the Entscheidungsproblem was no!

e What about other formalisms? > Quamduwr computora.
1985
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The inspiration for the Turing machine

In 1936, a computer was a human computer.



The inspiration for the Turing machine

In 1936, a computer was a human computer. To formalize
effective computation Turing asked:

What are the most basic operations and resources re-
quired for a human computer to carry out numerical
computation?
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