
PDA and CFG
Regular and Context-free Languages

CSE 105 Week 5 Discussion



Deadlines and Logistics

● Test 1 next week (2/12 - 2/14)
● Schedule your tests asap on PrairieTest !
● Do review quizzes on PrairieLearn
● Review grades for HW 2



Test 1 topics

https://theory-cs.github.io/website/unit6.html 



Pushdown Automata (PDA)



Push-Down Automata

● NFA + Stack for (more) powerful computations



Edge label notation (when a, b, c are characters)

•Label a , b ; c or a , b ⟶ c means
•Read an a from the input
•Pop b from the stack
•Push c to the stack



Review the formal definition of a PDA

Sipser Definition 2.13, Pg 113
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Review the formal definition of a PDA

Sipser Definition 2.13, Pg 113
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What language does this PDA recognize ?

Sipser Figure 2.19, Pg 116
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What language does this PDA recognize ?

Sipser Figure 2.19, Pg 116



Trace the computation 

Sipser Figure 2.17, Pg 116
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Context-free Grammars (CFG)



Review the formal definition of a CFG

Sipser Definition 2.2, Pg 104
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A CFG generates a language

Sipser, Pg 104
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CFG practice

Sipser Exercises 2.3, Pg 155
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CFG design

Design CFG to generate the following languages over {0, 1} :

Are these languages regular? How to prove that?



Regular and Context-free Languages



Regular and context-free languages

Sipser Figure 2.33, Pg 125Week 5 notes, Pg 6


