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Finite State Machines

Sipser: Chapter 0 pages 1 - 28, Section 1.1 pages 31 - 40
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ABOUT INSTRUCTOR SCHEDULE COURSE INFORMATION

Welcome to €S235; an-introduction to the theory of computation
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A finite automaton is a 5-tuple (@, Z, J, ¢o, F), where

1. Qis afinite set called the states,

2. 2is a finite set called the alphabet,

3. 0 @x 2 — Qis the transition function,
4. ¢ € Qis the start state, and

5. FS Qis the set of accept states.
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The set of all strings accepted by a finite automaton M is
called the language of machine M, and is written L(M).
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We say that M recognizes the language L(M).
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What language?
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Let M= (Q, 2, J, ¢y, F) be a finite automaton and let w= wyw,»---w, be a
string where each w;is a member of the alphabet X. Then M accepts w
if a sequence of states ry, r, ..., r, in Q exists with three conditions:

1. ro= qo.
2. Ar;, wi) = ru, fori=0, .., n1,and
3. r,e F.
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A language is called a regular language if some finite
automaton recognizes it.

L(M;)={w | wcontains at least one 1 and
an even number of Os follow the last 1}

LMy)={w| wis a string over {a, b} that starts
and ends with the same symbol }
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@ Designing Your Own

Is {w| wis a string of Os and 1s containing an even
number of Os } a reqular language?

How about {w | wis a string of as and bs containing the
substring aba }?
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