
FLAT ASSIGNMENT 
 

1) Give the examples/applications designed as Finite State System. 
 

Text editors and lexical analyzers are designed as finite state systems. A lexical 

analyzer scans the symbols of a program to locate strings corresponding to 

identifiers, constants etc, and it has to remember limited amount of information. 

 

2) What are the Applications of Automata Theory? 
 

 In compiler construction. 

 In switching theory and design of digital circuits. 

 To verify the correctness of a program. 

 Design and analysis of complex software and hardware systems. 

 To design finite state machines such as Moore and mealy machines. 

 

3) Write a R.E. to denote a language L which accepts all the strings which 
begin or end with either 00 or 11. 
 
The R.E. consists of two parts: 
 
L1=(00+11) (any no of 0’s and 1’s) 
    =(00+11)(0+1)* 
 
L2=(any no of 0’s and 1’s)(00+11) 
   =(0+1)*(00+11) 
 
Hence R.E R=L1+L2 
    =[(00+11)(0+1)*] + [(0+1)* (00+11)] 

 

 

 

 



 
4) Construct a R.E. for the Language which accepts all strings with atleast two           

c’s over the set {c,b} 
 

(b+c)* c (b+c)* c (b+c)* 

 

5) Reg Exp for: 
 

(i) All strings over {0,1} with the substring ‘0101’ 

(ii) All strings beginning with ’11 ‘ and ending with ‘ab’ 

(iii) Set of all strings over {a,b} with 3 consecutive b’s. 

(iv) Set of all strings that end with ‘1’and has no substring ‘00’ 

 

(i) (0+1)* 0101(0+1)* 

(ii) 11(1+a+b)* ab 

(iii) (a+b)* bbb (a+b)* 

(iv) (1+01)* (10+11)* 1 

 

6)  What are the applications of Regular expressions and Finite automata. 
 
Lexical analyzers and Text editors are two applications. 

Lexical analyzers: The tokens of the programming language can be expressed 

Using regular expressions. The lexical analyzer scans the input program and 

separates the tokens. 

For eg identifier can be expressed as a regular expression as: 

(letter)(letter+digit)* 

If anything in the source language matches with this reg exp then it is 

recognized as an identifier. The letter is{A,B,C,………..Z,a,b,c….z} and digit is 

{0,1,…9}.Thus reg exp identifies token in a language. 

 

 

 



Text editors: These are programs used for processing the text.  

For example UNIX text editors uses the reg exp for substituting the strings such 

as: S/bbb*/b/ 

Gives the substitute a single blank for the first string of two or more blanks in a 

given line. 

 

7)  Reg Exp for the language that accepts all strings in which ‘a’ appears 
tripled over the set {a} 
 

          Reg Exp=(aaa)* 

 

8) What are the applications of pumping lemma? 
 
Pumping lemma is used to check if a language is regular or not. 

(i) Assume that the language (L) is regular. 

(ii) Select a constant ‘n’. 

(iii) Select a string (z) in L, such that |z|>n. 

(iv) Split the word z into u, v and w such that |uv|<=n and |v|>=1. 

(v) You achieve a contradiction to pumping lemma that there exists an ‘i’ 

Such that uviw is not in L. Then L is not a regular language. 

 

9)  What is the closure property of Regular Sets? 
 
The Regular Sets are closed under union, concatenation and Kleene closure. 

r1 U r2 = r1 + r2 

r1.r2 = r1r2 

(r)* = r* 

The class of regular sets is closed under complementation, substitution, 

Homomorphism and inverse homomorphism. 

 



10) Reg exp for the Language such that every string will have at least one  
‘a’ followed by at least one ‘b’. 

                 

                    R=a+b+ 

 

11) Write the exp for the Language starting with and a has no consecutive b’s 
 

                                (a+ab)* 

 

      12)  What are the applications of Context free languages? 
 

 Context free languages are used in: 

 Defining programming languages. 

 Formalizing the notion of parsing. 

 Translation of programming languages. 

 String processing applications. 

 

13) What is : (a) CFL (b) Sentential form 
 
L is a context free language (CFL) if it is L(G) for some CFG G. 
 
A String of Terminals and Variables is called a sentential form if: 
S => ab (Any Value), where S is the start symbol of the grammar. 

 

 

14)  Find the grammar for the language L={a2n bc ,where n>1 } 
 
 

let G=( {S,A,B}, {a,b,c} ,P , {S} ) where P: 
 
S->Abc 
A->aaA | Λ 



15) Construct the grammar for the language L={ an
 b an | n>=1}. 

The grammar has the production P as: 
 
S->aAa 
A->aAa | b 
 

The grammar is thus : G=( {S,A} ,{a,b} ,P,S) 

 

 

16. Construct a grammar for the language L which has all the strings which are all 
palindrome over {a, b}. 
 
G=({S}, {a,b} , P, S ) 
P: 
S -> aSa , 
S-> bSb, 
S-> a, 
S->b, 
S-> Λ  which is in palindrome. 

 

17)  Differentiate sentences Vs sentential forms 
 
A sentence is a string of terminal symbols. 

A sentential form is a string containing a mix of variables and terminal symbols or 

all variables. This is an intermediate form in doing a derivation. 

 

18)  What is Backus-Naur Form (BNF)? 
 
Computer scientists describes the programming languages by a notation called 

Backus- Naur Form. This is a context free grammar notation with minor changes in 

format and some shorthand. 

 

 

 



19)  What is a parser? 
 
A parser for grammar G is a program that takes as input a string w and produces 

as output a parse tree . 

 

20)  When is a string accepted by a PDA? 
 
The input string is accepted by the PDA if: 
 

 The final state is reached. 

 The stack is empty. 

 

21) What is the informal definition of PDA? 
 

 A PDA is a computational machine to recognize a Context free language. 

 Computational power of PDA is between Finite automaton and Turing 

machines. The 

 PDA has a finite control, and the memory is organized as a stack. 

 

 

22) What is a Turing machine? 
 

Turing machine is a simple mathematical model of a computer. TM has unlimited 

and unrestricted memory and is a much more accurate model of a general purpose 

computer. The Turing machine is a FA with a R/W Head. It has an infinite tape divided 

into cells, each cell holding one symbol. 

 
 
 
 
 
 
 
 



23)  What are the special features of TM? 
 
In one move ,TM depending upon the symbol scanned by the tape head and state 
of the finite control: 
 

 Changes state. 

 Prints a symbol on the tape cell scanned, replacing what was written there. 

 Moves the R/w head left or right one cell. 

 

24) Design a FA which checks whether the given binary number is even. 

The Number 0101 represents 5 which is ODD. 

The Number 1010 represents 10 which is EVEN. 

The Number 0111 represents 7 which is ODD. 

Since, It is proved that any Binary Number which is ended with 1 represents an ODD 

number and which is ended with 0 represents an EVEN number. 

L= {0000, 0010, 0100, 0110, ……. } is a Set of Even Numbers 

                                                                                       

 

 

 



25) Design a FA which accepts odd number of 1’s and any number of 0’s. 

L={1,01,10,100,010,1011,01011,…………..} 

 

 

26) Construct the NFA for the Language L={0101n  U  0100  | n>=0} 

L={010,0101,01011,010111,…………} U 0100 

Here the Union Sign ‘U’ represents whether we take language 0101n  or  0100. 

 



Q:-27) Design a FA over alphabet {0,1}, which accepts the set of strings either 

start with 01 or end with 01. 

 

Q:-28) Design the state diagram for NFA accepting language 

L=(ab)* (ba)* U aa* 

 

Q:-29) Find a Grammar generating {anbmcm | n>=0, m>=1} 

 

Q:-30) Construct a Grammer G accepting the set of all strings over {a,b} having 

more a’s than b’s. 

 

Q:-31) Find Regular Expression representing the set of all strings of the form : 

ambncp  where m>=1, n>=1, p>=1 

 

 

 

 

 

 

 

 

 

 

 

 


