Modeling Computation

Introduction to Formal Languages and Automata
DFASs



What is a “standard computer”?

* |t reads \{\\pv\jr o and stores itin \W\eW®D \(\//

* |t computes wamAMr\é of the (\n(‘)t/\\- ,
using an arithmetic/logic unit, and stores the
result in W\QWwvj.

* It produces oujr\\wjf .




What is the “simplest” form of a
computer?

* Have 1o wemvy | other than keeping track
of which <\»le (from a finite set of
Jnte¢ ) the computer is in.

 Have output be O ( \(Q\écjv )
or \ { QQCQDT )




Computers carry out Computation

 What is computation?
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Finite-State Machine (Automaton)
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At any time, is in one of a
finite number of Stax<< .
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Example: A FSM to determine whether the
number of Os in the input is a multiple of 4.
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Deterministic Finite Automata (DFA)

- M=(Q,%6,s,F)

 Q 'S e LVAlre ¢et 04 S‘J(‘fv\”e,g
e ¥ 1, —Fhe —Q‘,\,\‘\-\ff (N\QU@\‘ o\\p\\q\o@‘*

. 515 e Sheang dhon i Aon. 5 Q2=

»se Qs e iarRAl st
5 FCQ 15 —the sSet of Lavorable states



Example: DFA for determining whether the
number of Os in the input is a multiple of 4.

Q:§§/P/GC,V}

L=20,173

* 0 é(s/oX:P L((S/D:§
C(pod=9 e D= P
Cg(;(f@\:v 5(7),(3:"()
Al oS § (v, D=7

TOSsS s Fre 1l st

e - 553



Example: A newspaper vending machine unlocks the
door when at least 25¢ in nickels(5¢), dimes(10¢), and
quarters(25¢) has been input. No change is given.




Example: DFA that accepts any string in
{a,b}" that ends with baaa.




Exercise: Design a DFA that accepts any string in
{0,1}* that has a number of 1s divisible by 3 and
a number of Os divisible by 2.




