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1. [10 points] Sipser book, Exercise 2.2: 
 

 
2. [15 points] Sipser book, Exercise 2.13: 

 

 
 

3. [30 points]  
Give a context free grammar that generates the language {x ∈ {0, 1}* | #0(x) = #1(x)}. 
Prove your answer. (Show that your grammar generates every such string, and also that 
it generates only such strings. This may require a separate proof for each direction of set 
inclusion.) 

 
4.  [15 points] Sipser book, Problem 2.10, except give a formal description as well. 
 2.10 Give an informal description of a pushdown automaton that recognizes the language 
      A in Exercise 2.9. 

 
 

5. [10 points] Sipser book, Problem 2.14: 
 

 



page 2 of 2 

6. [5 points] Sipser book, Problem 2.15: 

 
 
7. [15 points] Sipser book, Problem 2.31: 
 

 


