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Pushdown Automata

• a pushdown automaton is a finite-
state automaton with a stack which 
acts as a memory

– each transition σ,x/y represents 
consuming symbol σ from the input 
string, popping x from the stack, and 
pushing y onto the stack

– a string is accepted if the machine 
finishes in an accepting state with an 
empty stack
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Pushdown Automata

 

the symbols 
used in the stack 
do not have to 
be the same as 
those in the 
language 
accepted
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Deterministic Pushdown Automata

• a pushdown automaton is deterministic if there is no 
circumstance under which two different transition rules 
can apply
– ε-transitions are allowed if they are the only transitions from a 

state

– a deterministic context-free language can be parsed efficiently
– there are context-free languages that are not deterministic 

context-free

– why the $?
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not deterministic because of the ε-
transitions from q

1
, q

3
, q

4
 to q

2

in this case, those ε-transitions are 
only there to allow a last step to 
clean up the stack before accepting 
– when the end of the string is 
reached, pop the c off the stack to 
leave an empty stack

since ε-transitions are always 
applicable, add a special end-of-
string symbol to limit the stack 
cleanup to the last step
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