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Course Code: CS301 

Course Name: THEORY OF COMPUTATION (CS) 

Max. Marks: 100  Duration: 3 Hours 

PART A 

  Answer all questions, each carries 3 marks. Marks 

1  Define Non Deterministic Finite Automata? Compare its ability with 

Deterministic Finite Automata in accepting languages.  

(3) 

2  Write the notations for the language accepted by DFA, NFA, ϵ-NFA (3) 

3  Can we use finite state automata to evaluate 1’s complement of a binary number? 

Design a machine to perform the same. 

(3) 

4  Define Two-way finite automata (3) 

PART B 

Answer any two full questions, each carries 9 marks. 

5 a) Design a Finite state automata which accepts all strings over {0,1} with odd 

number of 1’s and even number of 0’s. 

(5) 

 b) Show the changes needed to convert the above designed automata to accept even 

number of 1’s and odd number of 0’s  

(4) 

6 a) Construct Regular grammar for the regular expression : 

L = (a + b)*(aa + bb)(a + b)* 

(5) 

 b) List the closure properties of Regular sets. (4) 

7  State Myhill-Nerode theorem. Minimize the following DFA by table filling 

method using Myhill-Nerode theorem describing the steps in detail. 

     

 
 

 

 

 

 

 

 

 

 

(9) 

PART C 

Answer all questions, each carries 3 marks. 

8  Which Normal Form representation of CFG will you prefer in converting CFG to 

NPDA? Why? 

 

(3) 
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9  What do you mean by useless symbol in a grammar? Show the elimination of 

useless symbols with an example. 

(3) 

10  Explain the different methods by which a PDA accepts a language. (3) 

11  Can we construct a Deterministic PDA for the language wwR?Justify your 

answer. Otherwise how can we modify this language to make it accepted by 

DPDA. 

(3) 

PART D 

Answer any two full questions, each carries 9 marks. 

12  Define CFG for the following languages over the alphabets {a,b} 

i. L = { am+nbmcnn,m>0 } 

ii. L contains all odd length strings only 

iii.  L = { 0n 1n 2n  n>0 } 

(9) 

13  Design a Push Down Automata for the language L= {anb2n | n>0} 

Trace your PDA with n=3. 

(9) 

14  Prove that the following languages are not regular 

i. � = {0��
���ℎ �ℎ�� � ≥ 1}  is not regular  

ii. � = {�� ���ℎ �ℎ�� � �� � ����� ������ 

(9) 

PART E 

Answer any four full questions, each carries 10 marks. 

15  State and prove pumping lemma for Context Free Languages. (10) 

16  Construct a Turing machine that recognizes the language L = { anbncn|  n>0 } (10) 

17 a) What is a Context sensitive grammar(CSG). Design a CSG to accept the 

language L = { 0n1n 2n|  n>0 } 

(6) 

 b) Define Linear Bound Automata (4) 

18 a) Write a note on Recursive Enumerable Languages (5) 

 b) Discuss about Universal Turing Machines (5) 

19 a) Explain Chomsky’s Hierarchy of Languages (6) 

 b) LetL = {x/ x ϵ (a + b + c)* and |x|� = |x|� = |x|� }. What class of language 

does Lbelong? Why? What modification will you suggest in the grammar to 

accept this language? 

(4) 

20  Discuss the Undecidable Problems About Turing Machines (10) 

**** 
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PART A 

  Answer all questions, each carries 3 marks Marks 

1  Construct regular expression for the language that consists of all strings ending 

with 00. Assume Σ= {0, 1}. 

(3) 

2  Design non deterministic automata (without ε moves) for the regular language 

that consist of all strings with at least two consecutive 0’s. Assume Σ = {0, 1}. 

(3) 

3  Define regular grammar with suitable example. (3) 

4  List some of the applications of automata theory. (3) 

PART B 

Answer any two full questions, each carries 9 marks 

5  Prove the equivalence of non deterministic finite automata and deterministic 

finite automata. 

(9) 

6  Prove the equivalence of non deterministic finite automata with ε moves and 

regular expressions. 

(9) 

7 a) Construct non deterministic finite automata (with ε moves) for regular 

expression (0+1)*1. 

(4) 

 b) Compare and contrast Moore and Mealy machines. (Justify with diagrams). (5) 

PART C 

Answer all questions, each carries 3 marks 

8  Construct context free grammar for L= {wcwR | w in (a+b)*}, Reverse of w is 

denoted as wR. 

(3) 

9  List conditions for symbols to become useful symbols in context free grammar. (3) 

10  List conditions required for push down automata to qualify as deterministic push 

down automata. 

(3) 

11  List closure properties of context free language. (3) 

PART D 

Answer any two full questions, each carries 9 marks 

12  Do the following: (9) 

 i) Construct push down automata with empty stack as final condition for Context 

free language, L= { wcwR| w in (a+b)*} .Reverse of w is denoted as wR.. 

 

 ii) Describe all instantaneous descriptions from initial ID  

(start state,abcba, initial stack symbol) |--* to final ID (state, ε, ε) with respect to 

constructed push down automata. 

 

 

 



A A5810 Pages: 2 

Page 2 of 2 
 

13  Do the following: (9) 

 i) Derive any two representative strings with minimum length 4 from following 

context free grammar. G= ( {S,A,B},{a,b},P,S ) 

S bA | aB 

A bAA | aS | a  

B aBB | bS | b 

 

 ii) Draw derivation tree corresponding to string aabbab with respect to 

aforementioned grammar.  

 

14  Prove the equivalence of push down automata and context free grammar.  (9) 

PART E 

Answer any four full questions, each carries 10 marks 

15 a) State pumping Lemma for context free language  (5) 

 b) Define formally Turing machine Model. (5) 

16 a) Design Turing machine  to  accept language L={0n1n | n >=1} (6) 

 b) Describe all instantaneous descriptions (ID) from initial ID q001 to Final ID with 

respect to constructed TM. Assume q0 as start state. 

(4) 

17 a) Design Turing machine to compute addition of two numbers. Assume unary 

notation for number representation. 

(6) 

 b) Describe all instantaneous descriptions (ID) from initial ID: q0010 to Final ID: 

00 with respect to constructed Turing Machine.(assume q0 as initial state.) 

(4) 

18 a) Explain the significance of universal Turing machine. (5) 

 b) Compare and contrast recursive and recursively enumerable languages. (5) 

19 a) Prove that union of two recursive languages is recursive. (5) 

 b) Explain the significance of halting problem. (5) 

20 a) Explain general notations for productions of each formal language from 

Chomsky hierarchy. 

(5) 

 b) Prove that complement of  a recursive language is recursive. (5) 

**** 

 


