
 

  

 

B. SC. FIFTH SEMESTER (HONOURS) EXAMINATIONS, 2022  

Subject: Mathematics                                                                Course ID: 52117  

Course Code: SH/MTH/504/DSE-2 

Course Title: Boolean Algebra and Automata 

Full Marks: 40                                                         Time: 2 Hours  

 

The figures in the margin indicate full marks. 

Symbols and Notations have their usual meaning 

1. Answer any five of the following questions:                                                      2×5=10 

a) Define POSET and totally ordered set. 

b) Find an equivalent regular expression of the following CFG(Context Free Grammar)� �

��| �� | � | �. 

c) Find the complement of the expression��	 
 ��. 

d) Let Σ � ��, ��. Then find the language of the regular expression�� 
 ���. 

e) Prove that any distributive lattice is modular. 

f) When do we call a problem as Turing recognizable? 

g) Is there any difference between a finite automaton and a finite state machine? Explain. 

h) Does the PCP with the following two lists have solution? 

� � �100, 0,1� ��� � � �1,100, 00�. Justify your answer. 

2. Answer any four of the following questions:                                                      5×4=20 

a) Construct a TM for the language � � �0�1�2�� where � � 1. 

b) What is lattice homomorphism? Give an example to show that the order relations are 

preserved underlattice homomorphism. 

c) Use K-map method to find the minimized sum-of-product expression of the following 

Boolean expression:  ! " 
    ! " 
    !" 
    ! " 
    ! ". 



 

  

 

d) Prove that any chain is a distributive lattice. 

e) (i) Suppose that �# and �� are two languages (over the same alphabet) given to you such 

that both  �#and �#�� are regular. Prove or disprove: �� must be regular too. 

(ii) Using the pumping lemma, prove that the language �$ � %�&�'(), * + 0, ��� |) ,

*� )- � ./)01� is not regular. (Note that 1 is not treated as a prime.) 

f) Prove that every language accepted by a multitape Turing machine is RE (recursively 

enumerable). 

3.  Answer any one of the following questions:                                                 10×1=10 

a) Let P be an ordered set and let 2 3 4.Show that the followingare related by�)� 5 �))� 6

�)))� in general and are equivalent if Pis a complete lattice: 

(i) Q is join-dense in P ; 

(ii) � � 78�9 �:2� for all � ; 4; 

(iii) for all �, � ; 4 with � < � there exists  ; 2 with  = � and  > �. 

b) (i) Construct an NFA that accepts the following regular expression: 0 ? �010� ? �00 
 11�. 

Then convert the NFA into equivalent DFA. 

(ii) Convert the grammar with following production rules to Chomsky Normal Form (CNF): 

4 � �� � ��	|  @, � � ���| �, 	 � ���|�|���. 
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