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1 (a) State and prove pumping lemma for context free languages. Show that L={anbncn | n≥1} 

is not context free. 

[10] L3 CO3 

2 (a) i) If L1 and L2 are context free languages then prove that L1 U L2, L1  ∩ L2 and L1 are 

context free languages 

ii) If L1 and L2 are context free languages then prove that, they are not closed under 

Intersection, Complement and Difference 

[10] L2 CO3 

3 (a)  Define a PDA and Design a PDA that accepts the language L= {anb2n | n≥1}. Draw the 

graphical representation. Show the moves made by PDA for aabbbb. 

[10]  L3 CO4 

4 (a) Convert the following CFG to PDA  E ⇾ E+E | E-E| (E)|I 

     I⇾ Ia|Ib|I0|I1|a|b|0|1  

[6] L2 CO3 

   (b)   List the undecidable questions. [4] L1 CO5 

 

 

  CO RBT 

5 (a) Obtain  a CFG for the following PDA shown below: 

Δ(q0, a, Z)= (q0, AZ) 

Δ(q0, a, A)=( q0, A) 

Δ(q0, b, A)= ( q1, ε) 

Δ(q0, ε, A)= ( q2, ε) 

 

[10]  L2 CO3 

6 (a) With a neat diagram, explain the working of a basic Turing machine. 

Obtain a Turing machine to accept  the language L={wwR | w ∈ (0+1)*} 

 

[10] L3 CO4 

7(a) Write a short note on multi tape Turing machine and non deterministic Turing machine. [6] L1 CO1 

   (b)  Define i) Recursive language ii) Decidable language  [4] L1 CO1 

8(a) i) Prove that ACSG is decidable. 

ii) What is Post Correspondence problem? Prove that it is undecidable 

 

[10] L2 CO1 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 



 

 
1) State and prove pumping lemma for context free languages – 6 M 

Show that L={anbncn | n≥1} is not context free.- 4 M 

 

 
 



 

 

  
 
 

 



 

 
 

 

2) i) If L1 and L2 are context free languages then prove that L1 U L2, L1  ∩ L2 and L1 are context free languages 

 

 



 

 

 



 

  
3) Define a PDA and Design a PDA that accepts the language L= {anb2n | n≥1}. Draw the graphical 

representation. Show the moves made by PDA for aabbbb. 
 

  δ(q0, a, Z) = (q0, aaZ)             

  δ(q0, a, a) = (q0, aaa)             

  δ(q0, b, a) = (q1, ε)      

  δ(q1, b, a) = (q1, ε) 

  δ(q1, ε, Z) = (qf, Z)     

 



 

  

 

4a) Convert the following CFG to PDA  E ⇾ E+E | E-E| (E)|I 

     I⇾ Ia|Ib|I0|I1|a|b|0|1 
 

 



 

 



 

 
 

b) List the undecidable questions 

 
 
 

 

 

6) With a neat diagram, explain the working of a basic Turing machine. 

 



 

 
 

 

Obtain a Turing machine to accept  the language L={wwR | w ∈ (0+1)*} 

 

 
 

7)a)  Write a short note on multi tape Turing machine and non deterministic Turing machine 



 

 

 

 
 



 

 
 

 
 

b) Define i) Recursive language ii) Decidable language 

 

 

 
 

8) i) Prove that ACSG is decidable. 



 

 
 

 

ii)What is Post Correspondence problem? Prove that it is undecidable 

 

 

 
 
 


