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LESSON PLAN    

DEPARTMENT OF MATHEMATICS 

 

Name of the faculty :  Y.Sangeetha 

Class   :  II M.Sc Mathematics 

Subject  : Formal languages and Automata Theory  

Subject Code  :  17MMP305A 

S.No Lecture 

Duration 

Topics to be covered Support Materials 

Unit – I 

1. 1 1 Definition of an Automation with examples T1: Ch  3: Pg: 71-72 

2. 2 1 Description of Finite Automaton T1: Ch  3: Pg: 73 

3. 3 1 Transition systems T1: Ch  3: Pg: 74 

4. 5 1  Property of transition functions T1: Ch  3: Pg: 75 

5. 6 1 Finite Automaton T1: Ch  3: Pg: 77 

6. 7 1 Acceptability of a string by a finite Automaton T1: Ch  3: Pg: 77 

7.  1 Non deterministic finite automaton R2: Ch  3: Pg: 147-148 

8. 8 1 The equivalence of DFA  T1: Ch  3: Pg: 80 

9.  1 The equivalence of  NDFA T1: Ch  3: Pg: 80 

10.  1 Recapitulation and discussion of possible 

question 

 

 

  Total No of  Hours Planned  For  Unit 1– 10 hours 

Unit – II 

1.  1 Introduction on Formal Languages T1: Ch  4: Pg: 107 

2.  1 Basic Definitions and examples T1: Ch  4: Pg: 107 

3.  1 Chomsky classification of Languages T1: Ch  4: Pg: 120-122 

4.  1 Languages and their relation T1: Ch  4: Pg: 123 

5.  1 Recursive and Recursively Enumerable sets T1: Ch  4: Pg: 124 

6.  1 Continuation  on  Recursive and Recursively 

Enumerable sets 

T1: Ch  4: Pg: 125 

7.  1 Operations on Languages. 

 
T1: Ch  4: Pg: 126 

8.  1 Continuation on Operations on Languages. 

 
R2:Ch 3:119-120 

9.  1 Recapitulation and discussion of possible 

question 
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 Total No of  Hours Planned  For  Unit 1I – 9 hours 

Unit – III 

1. 1 1 Definitions and examples  of Regular expressions R1: Ch3: Pg: 83 

2. 2 1 Identities for regular expressions T1: Ch5: Pg: 126 

3. 4 1 Finite Automata and Regular expressions. 

 

R1: Ch3: Pg: 90 

4. 5 1 Transition system containing  ∧ - moves T1: Ch5: Pg: 140 

5.  1 Conversion of  Nondeterministic Systems to 

Deterministic Systems 

T1: Ch  5: Pg: 146-147 

6. 6 1 Algebraic method using Arden’s theorem  T1: Ch  5: Pg: 148-152 

7.  1 Constructions of finite automata T1: Ch  5: Pg: 153-156 

8. 7 1 Equivalence of  two finite automata T1: Ch  5: Pg: 157-159 

9. 8 1 Equivalence of  two regular expressions T1: Ch  5: Pg: 160-161 

10. 9 1 Recapitulation and discussion of possible 

question 

 

 Total No of  Hours Planned  For  Unit 1II – 10 hours 

Unit – IV 

1.  1 Basic Definitions and examples of Regular sets T1: Ch  5: Pg: 161 

2.  1 Pumping Lemma for Regular sets T1: Ch  5: Pg: 162 

3.  1 Applications of Pumping Lemma T1: Ch  5: Pg: 163-164 

4.  1 Closure Property of Regular sets T1: Ch  5: Pg: 165-166 

5.  1 Basic Definitions and examples of Regular 

grammars 

T1: Ch  5: Pg: 167 

6.  1 Continuation  on  Regular grammars T1: Ch  5: Pg: 167 

7.  1 Construction of a regular grammar T1: Ch  5: Pg: 168 

8.  1 Construction of a Transition  system T1: Ch  5: Pg: 169 

9.  1 Examples of construction of  a Transition  system T1: Ch  5: Pg: 170 

10.  1 Recapitulation and discussion of possible 

question 

 

 Total No of  Hours Planned  For  Unit 1V – 10 hours 

Unit – V 

1.  1 Context free Languages R1: Ch5: Pg: 171-172 

2.  1 Derivation trees T1: Ch  6: Pg: 181-185 

3.  1 Context free grammars R3: Ch  16: Pg: 427-430 

4.  1 Ambiguity in Context free grammars R3: Ch  16: Pg: 457-460 

5.  1 Simplification of Context free grammars  T1: Ch  6: Pg: 189-192 

6.  1 Recapitulation and discussion of possible 

questions 

 

7.  1 Discussion of previous ESE question papers  

8.  1 Discussion of previous ESE question papers  

9.  1 Discussion of previous ESE question papers  

 Total No of  Hours Planned  For  Unit V -9 hours 
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SUGGESTED READINGS 

TEXTBOOK 

1. Mishra, K. L. P and Chandrasekaran, N.,(2008). Theory of Computer Science, 
Automata 

Languages and Computation, Prentice Hall of India, New Delhi. 

REFERENCES 

1. John E. Hopcroft and J.D. Ullman,  (2006). Introduction to Automata theory, 

Languages and Computation, Third Edition, Prentice Hall.ofIndia,New Delhi. 
 

2. Aho A.V., and Ullman J.D., (2002). Principles of compiler design, Narosa 
Publishing Company, London.  

3. Rakesh Duke, Adesh Pandey and RiTu Gupta, (2007). Discrete Structures and 
Automata theory. Narosa Publishing Company, New Delhi. 
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17MMP305A    FORMAL LANGUAGES AND AUTOMATA THEORY      
              

                                                                                                      
Scope: This course makes the students to understand various aspects of automata theory and 

Grammar, relationship between them those have wide applications in the field of computers. 

Objectives: To understand the formulation of DFA and NDFA, Chomsky classification of 
Languages, regular expression, pumping Lemma and get familiar with context free grammars. 

UNIT I 

Definition of an Automation - Description of Finite Automaton – Transition systems - Property of 
transition functions - Acceptability of a string by a finite Automaton - Non deterministic finite 
automaton - The equivalence of DFA and NDFA. 

UNIT II 

Formal Languages - Basic Definitions and examples - Chomsky classification of Languages - 

Languages and their relation - Recursive and Recursively Enumerable sets- Operations on 
Languages. 

UNIT III 

Regular expressions - Finite Automata and Regular expressions. 

UNIT IV 

Pumping Lemma for Regular sets - Applications of Pumping Lemma - Closure Property of 
Regular sets - Regular sets and Regular grammars. 

UNIT V 

Context free Languages and Derivation trees - Ambiguity in Context free grammars - 
Simplification of Context free grammars (examples only). 

SUGGESTED READINGS 

TEXTBOOK 

1. Mishra, K. L. P and Chandrasekaran, N.,(2008). Theory of Computer Science, Automata 

    Languages and Computation, Prentice Hall of India, New Delhi. 
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           UNIT-I 

  

 Definition of an Automation - Description of Finite Automaton – Transition systems - 
Property of transition functions - Acceptability of a string by a finite Automaton - Non 

deterministic finite automaton - The equivalence of DFA and NDFA. 
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Possible Questions 

   Part B(6 marks) 

1. Explain characteristic of finite automaton. 

2. Prove that for any transition function δ and for any two input strings x and y, 

δ(q, xy) = δ(δ(q, x), y). 

3. Consider the finite state machine whose transition function δ is given by table  

in the form of a transition table. Here, Q = { },  {0,1}, 

F = { }. Give the entire sequence of states for the input string 110001. 

 

4. Construct a deterministic finite automaton equivalent toM =( { }, 

{0,1}), δ, ,{ })where δ is given by table 

 State table 

  
 

5. Define DFA and  acceptability of a string by it with example. 

6. Construct a DFA accepting all strings over {a,b} ending in ab. 
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7. Write a note on deterministic and nondeterministic model with example. 

8. Find a DFA equivalent to M=({ },{a,b},δ, ,{ }) and δ is given by  

δ ( )= },δ ( )= },δ ( )= },δ ( )= }, δ ( )= , 

δ ( )= }. 

9. Construct a DFA equivalent to an NDFA whose transition table is  given below 

  

10.Find  a deterministic acceptor equivalent to M=({ },{a,b},δ, ,{ }) where δ 

is given by the table 

  

 Part- C (Compulsory) 

1.Construct a DFA equivalent to the NDFA M whose transition diagram is given below 

  

 



Questions choice 1 choice 2 choice 3 choice 4 Answer

Assume the R is a relation on a set A, aRb is partially ordered 

such that a and b are _____________  reflexive  transitive  symmetric

 reflexive 

and 

transitive

 reflexive 

and 

transitive

A regular language over an alphabet ∑ is one that cannot be 

obtained from the basic languages using the operation ______ Union

 ConcatenationKleene All  the aboveAll  the above

Which of the following is a not a part of 5-tuple finite 

automata? Input alphabetTransition functionInitial State Output Output 
If an Infinite language is passed to Machine M, the subsidiary 

which gives a finite solution to the infinite input tape is 

______________ Compiler Interpreter Loader

 Linkers

Compiler

For the following change of state in FA, which of the 

following codes is an incorrect option? δ (m, 1) =n δ (0, n) =m δ (m,0) =ε

s: accept = 

false; cin   

>> char;if δ (0, n) =m

Given: ∑= {a, b} L= {xϵ∑*|x is a string combination} ∑4 

represents which among the following? 

{aa, ab, ba, 

bb}

{aaaa, abab, 

ε, abaa, 

aabb}

{aaa, aab, 

aba, bbb} All  the above

{aaaa, abab, 

ε, abaa, 

aabb}

There are ________ tuples in finite state machine 4 5 6 unlimited 5

Transition function maps. Σ * Q -> Σ Q * Q -> Σ Σ * Σ -> Q     Q * Σ -> Q     Q * Σ -> Q

δ*(q,ya) is equivalent to δ((q,y),a) δ(δ*(q,y),a) δ(q,ya)

independent 

from δ 

notation δ(δ*(q,y),a)

Languages of a automata is

If it is 

accepted by 

automata If it halts

If automata 

touch final 

state in its 

life   time

All language 

are language 

of automata

If it is 

accepted by 

automata

Language of finite automata is. Type 0 Type 1 Type 2    Type 3    Type 3

Finite automata requires minimum _______ number of stacks. 1 0 2 3 0

The basic limitation of finite automata is that ______

It can’t 

remember 

arbitrary 

large amount 

of 

information.

It sometimes 

recognize 

grammar 

that are not 

regular.

It sometimes 

fails to 

recognize 

regular 

grammar

All the above

It can’t 

remember 

arbitrary 

large amount 

of 

information.

NFA, in its name has ’non-deterministic’ because of :

The result is 

undetermine

d

The choice 

of path is 

non-

deterministic

The state to 

be transited 

next is non-

deterministic All  the above

The choice 

of path is 

non-

deterministic

Which of the following option is correct?

 NFA is 

slower to 

process and 

its 

representatio

n uses more 

memory 

than DFA

DFA is 

faster to 

process and 

its 

representatio

n uses less 

memory 

than NFA

NFA is 

slower to 

process and 

its 

representatio

n uses less 

memory 

than DFA

DFA is 

slower to 

process and 

its 

representatio

n uses less 

memory 

than NFA

NFA is 

slower to 

process and 

its 

representatio

n uses less 

memory 

than DFA

What is the relation between DFA and NFA on the basis of 

computational power? DFA > NFA NFA > DFA Equal nonequal Equal

The production of form non-terminal -> ε is called:

Sigma 

Production Null ProductionEpsilon Production

All the 

above

Null 

Production

Which of the following is a regular language?

String whose 

length is a 

sequence of 

prime 

numbers

String with 

substring 

ww
r
 in     

between

Palindrome string
 String with 

even number 

of Zero’s

 String with 

even number 

of Zero’s

If L1 and L2 are regular languages, which among the 

following is an exception? L1 U L2 L1 – L2 L1 ∩ L2 All  the aboveAll  the above

Language for which no DFA exist is a________

Regular 

Language

Non-Regular 

Language

May be 

Regular 
language

Non-Regular 

Language

 KARPAGAM ACADEMY OF HIGHER EDUCATION

DEPARTMENT OF MATHEMATICS

 FORMAL LANGUAGES AND AUTOMATA THEORY ( 17MMP305A )

UNIT - I
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           UNIT-II 

Formal Languages - Basic Definitions and examples - Chomsky classification of 
Languages - Languages and their relation - Recursive and Recursively Enumerable sets- 

Operations on Languages. 
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Example: 
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Possible Questions 

 Part-B(6 mark) 

1. If G = ({S}, {0,1},{S → 0S1, S → Ʌ}. S), find L(G). 

2. Let G = ({S, C} , {a, b} , P, S) where P consists of S →aCa, C →aCa |b. Find 

L(G). 

3. If G is S →aS | bS | a | b, find L(G). 

4. Let G = ({S, A1} , {0, 1,2} , P, S) where P consists of S → 0SA12, S → 012, 2A1 

→A12. 1A1 → 11. Show that L(G) = {0”1”2” | n ≥ 1}. 

5. Let G = ({S, A1,A2} , {a, b} , P, S) where P consists of S → aA1A2a,  A1 

→baA1A2b, A2 → A1 ab, aA1→baa, bA2b →abab. Test whether w = 

baabbabaaabbaba   is in G. 

6. Consider the grammar G given by S → 0SA12. S → 012, 2A1→ A12, 1A1→ 11. 

Test whether (a) 00112 ϵ  L(G) and (b) 001122 ϵ L(G). 

7. Show that there exists a recursive set which is not a context- sensitive language 

over {0,1}.  

8. Show that {a^ n
2
 | n ≥ 1} is generated by the grammar S → a, S → A3A4 , A3→ 

A1A3A2, 

A3→ A1A2,  A1A2→aA2A1, A1a→aA1 , A2a→aA2, A1A4→A4a, A2A5 →A5a, A5 

→  a. 

9. Explain about the Chomsky classification of languages and their properties. 

10. Show that each of the classes L0, Lcs1, Lcf1, Lr1 is closed under concatenation. 

PART C(10 mark) 

1. Show that each of the classes L0, Lcs1, Lcf1, Lr1 is closed under union.  

 



Questions choice 1 choice 2 choice 3 choice 4 Answer

  Concatenation Operation refers to which of 

the following set operations: Union Dot Kleene

Two of the options 

are correct
Dot

   Concatenation of R with Ф outputs: R Ф R.Ф  r Ф

 RR* can be expressed in which of the forms:  R+ R- R+ U R-  R  R+

  If L1 and L2 are context free languages, 

which of the following is context free?
 L1*  L2UL1  L1.L2 All  the above All  the above

  A grammar G=(V, T, P, S) is __________ if 

every production taken one of the two forms:  

B->aC        B->a

 Ambiguous  Regular  Non Regular set  Regular

  Which of the following languages are most 

suitable for implement context free languages ?
 C  Perl  Assembly Language language  C

Regular sets are closed under 

union,concatenation and kleene closure.
 True FALSE

Depends on 

regular set
set  True

Complement of a DFA can be obtained by
 making starting 

state as final state.
no trival method.

making final states 

non-final and non-

final to final.

make final as a 

starting state.

making final states 

non-final and non-

final to final.

 Complement of regular sets are _________  Regular  CFG  CSG  RE  Regular

If L1 and L2 are regular sets then intersection 

of these two will be
Regular Non Regular  Recursive  Non Recursive Regular

If L1 is regular L2 is unknown but L1-L2 is 

regular ,then L2 must be
 Empty set CFG  Decidable Regular Regular 

 Reverse of a DFA can be formed by using PDA
 making final state 

as non-final

 making final as 

starting state and 

starting state as 

final state

 final

 making final as 

starting state and 

starting state as 

final state

Reverse of (0+1)* will be ______ Phi Null  (0+1)*  (0+1)  (0+1)*

  (a ^ 5b ^ 5)* is example of ________ Type 0 language  Type 1 language Type 2 language Type 3 language Type 3 language

Which of the following is type 3 language ?

Strings of 0’s 

whose length is 

perfect square

 Palindromes 

string

Strings of 0’s 

having length 

prime number

 String of odd 

number of 0’s

 String of odd 

number of 0’s

 a ^ nb ^ n where (n+m) is even .  Type 0 Type 1 Type 2 Type 3 Type 3

 Complement of a ^ nb ^ m where n >= 4 and m <= 3 is example ofType 0  Type 1 Type 2  Type 3  Type 3

   Complement of (a + b)* will be  phi  null  a  b  phi

 Which of the following strings do not belong 

the given regular expression? (a)*(a+cba)
 aa  aaa  acba acbacba acbacba
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           UNIT-III 

  

Regular expressions - Finite Automata  and  Regular expressions. 
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Possible Questions: 

     Part-B(6 mark) 

1. Describe the following sets by regular expressions : 

i) L1 = the set of all strings of  0’s and 1’s ending in 00.  

ii) L2 = the set of all strings of  0’s and 1’s beginning with 0 and ending with 1. 

iii) L3={ Ʌ, 11, 1111, 111111, …}. 

  

2.  State and prove Arden’s theorem 

 

3. State and prove Kleen’s theorem. 

        

4. Prove that the strings recognized are (a + a(b + aa)*b)* a(b + aa) * a. 

   
5. Construct a regular expression corresponding to the state diagram described by 

given below. 

 
 

  

6. Find the regular expression corresponding to  
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7. Determine M and M’ are equivalent. Automaton M and M’ are given below. 

 
 

8.(i)Give an r.e for representing the set L of strings in which every 0 is immediately      

followed    by at least two 1’s.  

 (ii)   Prove that the regular expression R = Ʌ + 1*(011)*(1* (011)*)* also describe 

the same set of strings. 

9. Prove ( 1 + 00*1) + (1 + 00*1)(0 + 10*1)* (0 + 10*1) = 0*1(0 + 10*1)*. 

  

10. Find the equivalent automation without  Ʌ-moves. 

 
 

 Part-B(10 mark) 

 

1. Construct a DFA with reduced states equivalent to the r.e10 + (0 + 11))0*1 

 

 



Questions choice 1 choice 2 choice 3 choice 4 Answer

 The following denotion belongs to 

which type of language: G=(V, T, P, S)
Regular grammar

Context free 

grammar
Context Sensitive grammar All  the above

 Context free 

grammar

The context free languages are closed 

under:
Intersection Complement Kleene  Arden Kleene

Context free languages are not closed 

under:
Intersection

 Intersection with 

Regular Language
Complement All   the above All   the above

 If the start symbol is one of those 

symbols which produce no terminal 

through any sequence, the CFL is said 

to be

nullable  empty  eliminated  code empty

 Using the pumping constant n, If there 

is a string in the language of length 

between _____ and ____ then the 

language is infite else not.

 n, 2n-1  2n, n  n+1, 3n+6  0, n+1  n, 2n-1

 A___________ is context free grammar 

with atmost one non terminal in the 

right handside of the production.

 linear grammar
linear bounded 

grammar
regular grammar  grammar  linear grammar

  There is a linear grammar that 

generates a context free grammar
 always  never  sometimes  struck  sometimes

 Regular Expression R and the language 

it describes can be represented as:
R, R(L)  L(R), R(L)  R, L(R) All  the above  R, L(R)

 Let for ∑= {0,1} R= (∑∑∑) *, the 

language of R would be

 {w | w is a string 

of odd length}

 {w | w is a string 

of length multiple 

of 3}

{w | w is a string 

of length 3}
All  the above

 {w | w is a string 

of length multiple 

of 3}

If ∑= {0,1}, then Ф* will result to:  ε Ф  ∑ 1  ε

   The given NFA represents which of the 

following NFA
 (ab U a) *     (a*b* U a*)  (ab U a*)  (ab)* U a*  (ab U a) *

The finite automata accept the following 

languages:

 Context Free 

Languages

 Context Sensitive 

Languages

Regular 

Languages
 All the  above

Regular 

Languages

  (a + b*c) most correctly represents: (a +b) *c  (a)+((b)*.c)  (a + (b*)).c  a+ ((b*).c)  a+ ((b*).c)

  According to the precedence rules, x-y-

z is equivalent to which of the 

following?

 (x-y)-z  x-(y-z)
 Both (x-y)-z and 

x-(y-z)
 x+y  (x-y)-z

 Dot operator in regular expression 

resembles which of the following?

 Expressions are 

juxtaposed

 Expressions are 

multiplied
Cross operation  added

 Expressions are 

juxtaposed

 Which among the following is 

equivalent to the given regular 

expression? 01*+1

(01)*+1  0((1)*+1)  (0(1)*)+1  ((0*1)1*)*  (0(1)*)+1

   With reference to Automaton to 

Regular Expression Conversion, for 

each of the n rounds, where n is the 

number of states of DFA, we can 

_________ the size of the regular 

expression constructed.

double triple quadruple  single quadruple

The conversion of NFA to DFA can be 

done in:
 exponential time  linear time  logarithmic time  all  the above  exponential time

 NFA to DFA conversion is done via

 Subset 

Construction 

method

 Warshalls 

Algorithm
Ardens theorem  kleen’s theorem

 Subset 

Construction 

method
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           UNIT-IV 

Pumping Lemma for Regular sets - Applications of Pumping Lemma - Closure Property 
of Regular sets - Regular sets and Regular grammars. 
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Possible Questions: 

 Part-A(6 mark) 

1. State and prove pumping lemma for regular sets. 

2. Show that the set  L = { a^ i
2
} |i ≥ 1} is not regular. 

3. Show that L = {a
p
 | p is prime } is not regular. 

4. State and prove Kleen’s theorem. 

5. Show that L = {ww | w ϵ {a, b}*} is not regular. 

6. Prove that If L is regular then L
T
 is also regular. 

7. Prove that If L is a regular set over Ʃ. Then Ʃ* - L is also regular over Ʃ. 

8. Construct  a regular grammar G generating the regular set represented by  P = 

a*b(a + b)*. 

9. Let G = ({A0, A1}, {a, b}, P, A0), where P consists of  A0 → a A1, A1 → b A1, A1 

→ a, A1 → b A0. Construct a transition system M accepting L(G). 

10. Prove that P + PQ*Q = a*bQ* where P = b + aa*b and Q is any regular 

expression. 

Part C(10 mark) 

1. Show that L = {0
i
 1

i
 | i ≥ 1} is not regular. 

 



Questions choice 1 choice 2 choice 3 choice 4 Answer

 Which of the following regular 

expressions represents the set of strings 

which do not contain a substring ‘rt’ if ∑= 

{r, t}

(rt)*  (tr)*  (r*t*)  (t*r*)  (t*r*)

 Arden’s theorem is true for:  More than one initial states Null transitions
 Non-null 

transitions
 state  Non-null transitions

 (0+ε) (1+ε) represents  {0, 1, 01, ε} {0, 1, ε}
{0, 1, 01 ,11, 00, 

10, ε}
 {0, 1}  {0, 1, 01, ε}

 Regular Expression denote precisely the 

________ of Regular Language.
Class Power Set  Super Set   set Class

Which of the following is not a negative 

property of Context free languages?
 Intersection Complement Both (a) and (b)  plus Both (a) and (b)

The intersection of context free language 

and regular language is _________
 regular language

context free 

language
context sensitive language language

context free 

language

Which of the following is regular?  a
100

b
100

 (a+b)*-{a
100

b
100

}  Both (a) and (b)  ab  Both (a) and (b)

Which of the following can be used to 

prove a language is not context free?
 Ardens theorem

Power 

Construction 

method

Regular Closure  kleen Regular Closure

Which of the following can be used to 

prove a language is not context free?
 Arden’s theorem

 Power 

Construction 

method

 Regular Closure  kleen’s theorem  Regular Closure

  The most suitable data structure used to 

represent the derivations in compiler:
Queue  Linked List  Tree Hash Tables  Tree

n which order are the children of any node 

ordered?
 From the left  From the right  Arbitrarily   empty  From the left

Which among the following is the root of 

the parse tree?
  Production P  Terminal T Variable V

Starting Variable 

S

Starting Variable 

S

For the expression E*(E) where * and 

brackets are the operation, number of 

nodes in the respective parse tree are:

6 7 5 2 7

 The number of leaves in a parse tree with 

expression E*(E) where * and () are 

operators

5 2 4 3 5

 A grammar with more than one parse tree 

is called:
 Unambiguous  Ambiguous  Regular    set  Unambiguous

  __________ is the acyclic graphical 

representation of a grammar.
 Binary tree  Oct tree Parse tree tree Parse tree

Grammar is checked by which component 

of compiler
 Scanner  Parser

 Semantic 

Analyzer
  accepter  Parser

Which of the following are distinct to 

parse trees?

abstract parse 

trees
 sentence diagrams

 both abstract 

parse trees and 

sentence 

diagrams

 trees

 both abstract 

parse trees and 

sentence 

diagrams

ε- closure of q1 in the given transition 

graph:
 {q1 {q0, q2}  {q1, q2} {q0, q1, q2}  {q1, q2}

Predict the total number of final states 

after removing the ε-moves from the given 

NFA?

1 2 3 0 3
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           UNIT-V 

Context free Languages and Derivation trees - Ambiguity in Context free grammars - 
Simplification of Context free grammars (examples only). 
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Possible Questions: 

    Part-A(6 mark) 

1. Consider G whose productions are  S → aAS |a, A→ SbA | SS | ba. Show that S     

aabbaa and construct a derivation tree whose yield is aabbaa. 

2. Prove that if A      w in G, then there is leftmost derivation of w. 

3. Let G be the grammar S → 0B | 1A, A → 0| 0S | 1 AA, B → 1|1S |0BB. For the 

string 00110101, find (a) the leftmost derivation, (b) the rightmost derivation and 

(c) the derivation tree. 

4. If G is the grammar  S → SbS | a, show that G is ambiguous. 

5. If G is a CFG such that L(G) ≠ ф. Find an equivalent grammar G’ such that each 

variable in G’ derives some terminal string. 

6. Let G = (VN, Ʃ, P, S) be given by the productions  S → AB,  A →a,  B→ b,  

B→C,  E→c. Find G such that every variable in G’ derives some terminal string.  

7.    Prove that for every CFG G there exists a reduced grammar G’ which is 

equivalent to G. 

8. Find a reduced grammar equivalent to the grammar G whose productions are  S 

→ AB | CA, S → BC | AB,  A → a, C → aB | b. 

9. Construct a reduced grammar equivalent to the grammar S → aAa, A → Sb | bCC 

| DaA,        C → abb | DD, E → aC, D → aDA . 

10. Consider the grammar G whose productions are S → aS | AB, A → Ʌ, B → Ʌ, D 

→ b. construct a grammar G1 without null productions generating L(G) – {Ʌ}. 

Part C(10 mark) 

1. Let G be  S → AB, A →a, B → C|b, C → D, D → E and  E → a. Eliminate unit 

productions and get an equivalent grammar.  

 

 



Questions choice 1 choice 2 choice 3 choice 4 Answer

Which among the following is the format 

of unit production?
 A->B  A->b  B->Aa   A  A->B

Given Grammar G:S->aA, A->a| A,B->B 

The number of productions to be removed 

immediately as Unit productions:

0 1 2 3 2

 Given grammar:S->aA ,A->a,A->B,B-> 

A,B->bb Which of the following is the 

production of B after simplification by 

removal of unit productions?

 A  bb  aA  A| bb  bb

 If grammar G is unambiguous, G’ 

produced after the removal of Unit 

production will be:

 ambiguous  unambiguous  finite  nonfinite  unambiguous

 A can be A-> derivable if and only if 

__________

 A-> A is 

actually a 

production

 A->B, B-> A 

exists

 Both (a) and 

(b)
  B

 A-> A is 

actually a 

production

Which of the following variables in the 

given grammar is called live variable? S-

>AB , A->a

 S  A  B  c  A

 CFGs are more powerful than: DFA  NDFA  Mealy Machine  All  the  above  All  the  above

  Which of the following are context free 

language?
 L={a

i
b

i
|i>=0}

 L={ww
r
| w is a 

string and r 

represents 

reverse}

Both (a) and (b)  null  L={a
i
b

i
|i>=0}

  e-transitions are ________ conditional  unconditional input dependent  output  unconditional

The __________ of a set of states, P, of 

an NFA is defined as the set of states 

reachable from any state in P following e-

transitions.

e-closure  e-pack  Q in the tuple  tuple e-closure

  If d is not defined on the current state and 

the current tape symbol, then the machine 

______

 does not halts halts goes into loop forever stuck  halts

 RASP stands for:

Random access 

storage 

program

Random access 

stored program

Randomly 

accessed stored 

program

 Random 

access storage 

programming

Random access 

stored program

Enumerator is a turing machine with 

__________
an output printer 5 input tapes  a stack  1 tape an output printer

For the following language, an enumerator 

will print: L={anbn|n>=0}
 a

n
b

n   {ab, a
2
b

2
, a

3
b

3
, 

…}

 {e, ab, a
2
b

2
, 

a
3
b

3
, …}

 ab   
 {ab, a

2
b

2
, a

3
b

3
, 

…}

 L is a regular Language if and only If the 

set of __________ classes of IL is finite.
Equivalence  Reflexive  Myhill Nerode  Equivalence

  While applying Pumping lemma over a 

language, we consider a string w that 

belong to L and fragment it into 

_________ parts.

2 5 3

6

3
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