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UNIT I 

AUTOMATA AND REGULAR EXPRESSIONS 

 

Q.No                 Question CO BTL Marks 

                                                              PART A 

1. Define Finite Automata? 1 1 2 

2. Distinguish between DFA and NFA. 1 2 2 

3. List any four types of proofs 1 2 2 

4. Outline a DFA to accept strings over  = {a,b} containing a 

substring aabb. 

 

1 2 2 

5. What is the regular expression to represent exponential 

constants of ‘C’ language. 

1 1 2 

6. Define extended transition diagram. 

 

1 1 2 

7. How to identify NFA -E to represent a*b|c? 1 1 2 

8. Define Epsilon transitions. 

. 

1 1 2 

PART B 

1. Construct DFA equivalent to the NFA given  

 

1 6 16 

Need for automata theory - Introduction to formal proof – Finite Automata (FA) – 

Deterministic Finite Automata (DFA) – Non-deterministic Finite Automata (NFA) – 

Equivalence between NFA and DFA Finite Automata with Epsilon transitions – 

Equivalence of NFA and DFA- Equivalence of NFAs with and without ε-moves- 

Conversion of NFA into DFA – Minimization of DFA’S  
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2. Construct  a NFA without 𝝴 moves from NFA with 𝝴 moves 

 
 

. 

1 6 16 

3. Construct a NFA given below and find the (q0,01). 

 

 
 

 

 

1 6 16 

  4. 

 

 

 

 

 

 

 

5. 

Consider the NFA to check whether ω=01001 is valid or 

not. 

 

 
 

 

 

 

 

If L is accepted by NFA with 𝝴 transitions that L is accepted 

by an NFA without 𝝴 transitions. 

  1 

 

 

 

 

 

 

1  

 

4 16 
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UNIT II 

REGULAR EXPRESSIONS AND LANGUAGES 

 

Q.No                             Question CO BTL Marks 

PART A 

1. Illustrate regular expression to recognize the set of strings 

over {a,b} having odd number of a’s and b’s and that starts 

with ‘a’. 

 

2 2 2 

2. When two states are said to be distinguished? Give an 

example. 

 

2 2 2 

3. Demonstrate  a regular expression that recognize the set of 

all stringds (0+1)* that do not contain the substring 00 and 

11 over the alphabet ∑={0,1}. 

 

2 2 2 

4. Explain that reversal of any regular language is also regular . 2 2 2 

5. Recall the term Regular expression .Give a regular 

expression for any language containing symbols (0,1) and 

strictky ends with ‘1’. 

Illusttrate the following two languages :  

 

 
Check whether the above languages are context free or not . 

 

2 2 2 

6. Define Pumping Lemma for regular languages.  

 

2 1 2 

7. Outline an NFA equivalent to (0+1)* (00+11). 2 2 2 

8. What are  the various methods for conversion of DFA to 

RE? 

2 1 2 

   Regular expression – Regular Languages- Equivalence of Finite Automata and 

regular expressions Proving languages to be not regular (Pumping Lemma) – Closure                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

properties of regular languages 
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PART B 

1. What are the types of closure properties ? Explain them. 2 5 16 

2. Find R and A where the  

L(A)={X,Y,X€{1} * and y€{0,1}* 

0                                     0,1 

 

 

2 5 16 

 

3. 

 

Find R  for finite automata given below ?  

 
 

 

2 6 16 

4. i). State and prove pumping lemma? 

ii). Show that the set L ={a(i2)|i≥|}is not regular . 

2 6 16 

 

 

5.     Construct a DFA with reduce  state equation to  the regular expression 

 

         RE = 10 +(0+11) 0*1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

q1 q2 
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   UNIT III 

 CONTEXT FREE GRAMMAR AND PUSH DOWN AUTOMATA 

 

 

 

 

 

 

Q.No 

 

 

 

 

 

                                               Question 

 

 

 

 

 

CO 

 

 

 

 

 

BTL 

 

 

 

 

 

Marks 

PART A 

1. Outline  CFG to accept the language defined by, 

L={a(i)b(j)c(k)|i,j,k>=0 and i=j+k}. 

3 2 2 

2. List out the steps for performing LL parsing . 3 1 2 

3. Illustrate a regular expression that recognize the set of all 

strings (0+1)* that do not contain the substrings 00 and 11 

over the alphabet ∑={0,1}.  

3 2 2 

4. Define Pumping lemma  for context free language  3 1 2 

5. Mention a  few points regarding the Chomsky hierarchy 

with illustration. 

3 2 2 

6. Explain the context   free grammar representing the set of 

palindromes over(0+1)*. 

3 2 2 

7. Define Chomsky‘s hierarchy . 3 1 2 

8. What is  Deterministic pushdown automata? 3 2 2 

PART B 

1. For the grammer given below give the  parse tree  for 

leftmost and rightmost derivation of the string 1001 

. 

3 6 16 

2. Let L = { a(n)  b(n)   c (m)  d(m)  | n,m≥ 1}    find a PDA for 

L? 

3 6 16 

3. Let  L = { a(i)   b(j)   c (k) | i, j, k ≥ 0      i + j = k} 

Prove the transition function. 

i) .  Accepted by final state. 

   ii).  Accepted by empty state (LN). 

 

3 6 16 

Types of Grammar - Chomsky‘s hierarchy of languages -Context-Free Grammar (CFG) 

and Languages – Derivations and Parse trees –Ambiguity in grammars and languages – 

Push Down Automata (PDA): Definition – Moves - Instantaneous descriptions -Languages 

of pushdown automata – Equivalence of pushdown automata and CFG-CFG to PDA-PDA 

to CFG – Deterministic Pushdown Automata. 
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4. 

 

 

 

 

Construct  PDA to  CFG            

M=({p,q},{0,1},{x,𝑧0}, δ ,q,𝑧0} where δ is given by (i) 

δ(q,1,z0)={q,xz0}  (ii) δ(q,1,x)={q,xx}  (iii)  

δ(q,0,x)={p,x}(iv) δ(q,ε,x)={q, ε }(v) δ(p,1,x)={p, ε }   

(vi) δ(p,0,z0)={q, 𝑧0} 

 

 

 

3 6 16 

  5.        Construct PDA to CFG . 

            M=({q0,q1},{0,1},{z0,x},δ,𝑞0 ,𝑧0,∅}) 

δ(q0,1,z0)={q0,xz0} 

δ(q0,1,x)={qo,xzo} 

δ(q0,0,x)={q1,x} 

δ(q0,ε,z0)={q0, ε } 

δ(q1,1,x)-{q1, ε } 

δ(q1,0,z0)=(q0,zo) 
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UNIT IV 

                                 NORMAL FORMS AND TURING MACHINE 

 

Q.No Question CO BTL 
  

Marks 

PART A 

1. Tabulate the difference between CNF and GNF. 4 2 2 

2. Illustrate  the philosophy behind Pumping lemma for CFLs. 

 

4 2 2 

3. List  the different types of mouse events.  4 2 2 

4. What is the role of checking off symbols in a Turing 

Machine? 

 

4 1 2 

5. Define a Turing Machine 4 1 2 

6. What is meant by a Turing Machine with two way infinite 

tape? 

 

4 1 2 

7. Explain the multi tape Turing Machine mode. Is it more 

power than the basic turingmachine ? justify your answer    

 

 

4 1 2 

8. Define instantaneous description of a Turing Machine? 4 2 2 

PART B 

1. Solve and find  GNF for the following Grammar  

   S→AB; A→Bs|b; B→SA|a. 

4 6 16 

2. Write Programming Techniques for Turning Machines 

construction. 
 

 

4 6 16 

3. Design a Turning Machine that accepts all the strings of the form  

a (n) b(n)for n≥1 and reject all the strings. 
 

4 6 16 

 

4. 

Find a grammar in Chomsky Normal Form (CNF) 

equivalent to  

4 6 16 

Normal forms for CFG – Simplification of CFG- Chomsky Normal Form (CNF) and 

Greibach Normal Form (GNF) – Pumping lemma for CFL – Closure properties of Context 

Free Languages – Turing Machine : Basic model – definition and representation –

Instantaneous Description – Language acceptance by TM – TM as Computer of Integer 

functions – Programming techniques for Turing machines (subroutines). 
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S→aAbB ; A→aA|a ; B→bB|b 

 

5.Let G be the grammar S→OB| 1 A| 

 A→O|OS|1AA  ; B→1|1S|OBB. 

For the string 00110101 

Find i)Leftmost derivation  

ii)Right most derivation i 

 

ii)Derivation Tree 

 iv)For the string 0110  

Find a righmost derivation. 
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   UNIT V 

UNDECIDABILITY 

 

Q.No Question CO BTL Marks 

PART A 

1. What are tractable problems? 5 1 2 

2. Define class P and NP problems. 5 1 2 

3. When is a language L recursively enumerable? 5 1 2 

4. Explain that the union of recursive language is recursive 

language. 

5 2 2 

5. What is un decidability problem?  Give an example for an 

undecidableproblem . 

5 1 2 

6. Differentiate between recursive and recursively enumerable 

languages. 

5 2 2 

7. Define Diagonal languages. 5 1 2 

8. Mention any two un decidability properties for recursively 

enumerable language. 

5 1 2 

PART B 

1. Solve the given problem using kruskals algorithm? 
 

 

 

 
 

 

 
 

 

5 6 16 

2. State recursive and non recursive enumerable languages and 

Explain it. 
 

5 6 16 

Unsolvable Problems and Computable Functions –PCP-MPCP-Recursive and recursively 

enumerable languages – Properties -Universal Turing machine -Tractable and Intractable 

problems – P and NP completeness – Kruskal’s algorithm – Travelling Salesman Problem- 

3-CNFSAT problems.  
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3. State rice theorem ?. 5 6 16 

4 

 

5. 

State halting problem is undecidable? 
 

Discuss travelling salesman problem in terms of  P and NP 

completeness?

 

5 6 16 

 

 


