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Answer  any FIVE FULL Questions MARKS CO RBT 

1) a) Write down the formal definition of NFA - epsilon (Non deterministic finite 

automata with epsilon move), explain extended transition function and 

language acceptance of NFA – epsilon. 

 
b) Prove the equivalence between NFA - epsilon and regular expression.  
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2)       Construct regular expression for the following languages. 

a) L = {namb | a,b >= 1, a*b >=3}, ∑ = {n,m}. 

b) L = {a2nb2m | n,m >=0}, ∑ = {a,b}. 

c) Set of all strings where no pair of consecutive ‘00’s is present. ∑ = {0,1}. 

d) Set of all strings where number of 1’s is odd. ∑ = {0,1}. 
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3)  a) Convert the following NFA - epsilon to NFA. Here qs is the starting state, 

q2 is the final state, and {Φ} denotes the null set. 

       

 0 1 Epsilon (null move) 

qs {qs} {Φ} {q1} 

q1 { Φ } {q3} {q2} 

q2  {q2} {q2} { Φ } 

q3 { q1 } { Φ } { Φ } 
 

(b) Design NFA – epsilon for the following regular expression. 

     (00+11)*1 
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4)  (a) Construct regular expression for the following FSA. (Transition table is given 

below). Here q3 is the final state and qs is the start state. 

 

 a b Epsilon (null move) 

qs { Φ } { Φ } {q1.q6} 

q1 {q4} {q2} { Φ } 

q2 { Φ } { q5} { q3} 

q3 {q3} { q3} { Φ } 

q4 { q1} { Φ } { Φ } 

q5 { Φ } {q2} { Φ } 

q6 {q8} { Φ } { q7} 

q7 { q9} { Φ } {q3} 

q8 { q6} { Φ } { Φ } 

q9 { Φ } {q7} { Φ } 

       
(b) Design DFA for the given regular expression 

(01 + (1 + 00)) *0 
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Prove the following closure properties of regular languages. 
(a) Reversal 

(b) Complement 

(c) Intersection 

(d) Set Difference 
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6 (a) State Pumping Lemma  

(b) prove the given language is not regular using pumping lemma.  

L ={WW | W € (a+b)*} ∑ = {a,b} 
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