Push-down Automata
= FA + Stack



PDA

Definition
A push-down automaton M is a tuple M = (Q, 3, T, 9, qo, F) where

Q is a finite set of states

> is the input alphabet (of terminal symbols, terminals)
[ is the stack alphabet

0:Q x >ex e —> P(Q x I'¢) is the transition function
qo is the initial state, qo€Q

F is a set of final states, FCQ
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Theorem PDA-CFG

A language is context-free if and only if it is recognised by
a push-down automaton.
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crheorem PDA-CFG

A language is context-free if and only if it is recognised by
a push-down automaton.

L J

regular languages
context-free languages

generated by CFG
recognized by PDA

recognised by FA
generated by regular grammars
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Definitions

Two words u,v € 3" are consistent if none is a prefix of the other.

Two PDA transitions ((q,a,b),(r,¢)) and ((p,d,e),(s,g)) are compatible if a and d, as
well as b and e are inconsistent.

A PDA M is deterministic if no two different transitions are compatible.
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