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Answer ANY 5 Full Questions 

 Marks 
OBE 

CO RBT 

 1 (a) Design a PDA for the language L={a
n
b

m
|n≥1 and n<m}. Show the ID for 

the input string w=aabbbb. 

 

 
 

 [08] 

 

3 marks for 

Transition 

Function, 3 

marks for PDA 

diagram 2 

marks for ID 

CO2 L3 

   (b)   Explain why CFG is not closed under Intersection. 

 

 

[02] 

 

Example 2 

marks 

CO2 L3 

2(a) Design a PDA for the language L={a
n
b

m
|n,m≥1 and n≠m}. Show the ID 

for the input string w=abbb. 

 
 

 

 

 

[08] 

PDA 3 marks 

Transition 

Function 3 

marks ID 2 

marks 

 

CO3 

 

L3 



 
 

 
 

 

(b) Differentiate Decidable with Semi decidable languages 

Definition: for both 1 marks 

[02] CO5 L3 

3.   Using pumping Lemma show that L={a
n
b

n
c

n
|n≥0 } is not Context Free 

Language. 

 

 
 

[10] 

 

Initial 

Assumption 2 

marks 

Each case: 3 

marks 

Final 

Conclusion: 

2marks 

CO1 L2 

4. State and  prove pumping lemma for Context Free Language(CFL). Show 

that 
   L= {ww | w Ɛ {a,b}*} is not context free. 

[10] 

 

Pumping 

Lemma: 2 

marks 

Each case with 

example: 

CO4 L1 

&L3 



 
 

 

 

 

 

2marks 

Conclusion 2 

marks 

5. Define a Turing machine. Explain the working of a basic TM with a neat 

diagram. Also define the language accepted by TM. 

[10] 

 

Model with 

Diagram: 4 

marks, 

Operations: 3 

marks 

Languages 

Definitions: 3 

marks 

CO4 L1 



 

 
 

Recursive Language (Decidable) and Recursive Enumerable language 

(Semi Decidable) definition required. 

 
6.   Design TM that accepts {1n2n3n

 | n ≥ 1 }. Write the ID’s for 1223, 1123, 

1233 and 112233. 

 
 

[10] 

 

Transition 

Table 3 marks: 

Diagram: 3 

marks 

 

ID for 4 strings 

4 marks 

CO5 L3 



 

 
7. Write Short notes on: (a)Linear Bounded Automata   (b) Non 

Deterministic TM 

 

Concept: 2 marks 

Diagram: 2 marks 

Difference b/w TM and LBA 1 marks 
 

[2*5=10] CO5 L1 

8.  Design a Turing Machine for L={0
n
1

n
|n≥1}. Write the transition function 

for the same and also indicate the moves made by TM for input string 

W=0011. 

 

 

[10] CO4 L3 

 


