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Schematic of a finite automaton
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Schematic of a pushdown automaton
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We must formalize
the stack operations !
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Definition of PDA

DEFINITION 2.13

A pushdown automaton is a 6-tuple (Q, %, 1,4, qo, F'), where Q, X,
I, and F are all finite sets, and

1. Q is the set of states,

2. ¥ is the input alphabet,

3. ' is the stack alphabet,

4. 6: Q x X x I.— P(Q x I,) is the transition function,
5. gy € @ is the start state, and

6. F' C (@ is the set of accept states.




Definition of PDA

o Let M =(Q,2,T',5,q0,F) be a pushdown automaton and

let w=wiwz..w, (n20) be a string where each symbol
Wie2.

@ M accepts w if Iam2n, 3ro,ry,....Tm € Q, 350,51,...,5m € '™
and I Vyiyz..Ym=W, With yie2; s.t.

] ro=qo, So= &
2 l"i+1,b = 6(ri,yi+1,a) fori= O..m-1, Si=Cl'|', Si+1=b'|'
3 ek for some tel'* a,b eI



EXAMPLE 2.14

The following is the formal description of the PDA (next slide) that recognizes
the language {0™1"| n > 0}. Let M; be (Q, %, T, 6, ¢1, F'), where

Q = {q1,92,93, 0},
¥ =1{0,1},

' ={0,8%},

F ={q1,q4}, and

§ is given by the following table, wherein blank entries signity .

Input: 0 1 €
Stack: 5 0 €

q1 {(C]2, $)}
Q2 {(g2,0)} {(a3,¢)}
d3 {(Q3)€)}

ga




Examples of PDA

FIGURE 2.15
State diagram for the PDA M, that recognizes {0"1™| n > 0}
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FIGURE 2.17
State diagram for PDA M> that recognizes

{a'b/c*|i,j,k > 0and i = jori =k}
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FIGURE 2.19

State diagram for the PDA Mj that recognizes {ww™|w € {0,1}*}
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