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Pushdown Automata (PDAs) 



Announcements 
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• Q’ = Q 

• q’start = qstart 

• F’ = F 

• δ’(q, a) = { δ(q, a) } 
• ∀ q ∈ Q, a ∈ Σ 

• δ’(q, ε) = {  } 
• ∀ q ∈ Q 

 

 



B C

M OP(B, C) 

OP(B, C)  

OP
B C

 OP(B, C)

M

modus ponens



B C
MB = B

MB’ { x | x ∉ B }

MC = C

M OP(B, C) 

MB’
MB 

M
M =

MB’ MC’ 



Last Time: 



Last Time: 



Today: 



Today: 

 



NFA-like 
states 



•

•

• push pop 



•
•

•
• Push pop 

NFA-like 
states 



# 0 # 1

$

0 0 

1 

0 

 



$ 

(STATE, STACK CHAR) 





1 
2 
3 

4 5 



1 
2 
3 

4 5 



1 
2 
3 

4 5 



1 
2 
3 

4 5 



1 
2 
3 

4 5 







Informally 

•

•

•

•
•

•

•
•
•

Formally (i.e., mathematically) 

•

•

•

•

•

Flashback: 



•

• (q, w, γ) 
q = 

w = 

γ = 

•



•
•

•

•
•

•

•

Flashback: 



•

•

(q, w , γ) 

q = 

w = 

γ = 





0 0 



0 0 



1 0 



1 0 





•

• M w

• M = L(M) = { w | M  w } 
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S ⇒ aTb   S → aTb
   ⇒ aTab T → Ta
   ⇒ aab T → 𝜀

qstart aab 

qloop aab S

qloop aab aTb S → aTb

qloop ab Tb

qloop ab Tab T → Ta

qloop ab ab T → 𝜀

qloop b b

qloop 

qaccept 
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