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Instructions: Attempt all questions. 

SECTION A  
(5Qx4M=20Marks) 

 
S. No.  Marks CO 

Q 1 Let N = {1, 2, 3, . . .} be ordered by divisibility. State whether each of the following 
subsets of N are linearly (totally) ordered. 

i) {24, 2, 6}    ii) {3, 15, 5}. 
4 CO2 

Q 2 Define complemented lattice with suitable example. 4 CO1 

Q 3 Define regular language with suitable example. 4 CO3 

Q 4 Find < 𝑚 > if: i) 𝑚 = (4, 0, 3)      ii) 𝑚 = (3, −2, 5). 4 CO4 

Q 5 Find the prime implicants and a minimal sum-of-products form for 𝐸 = 𝑥𝑦 + 𝑥𝑦ᇱ. 4 CO4 

SECTION B  
(4Qx10M= 40 Marks) 

 
Q 6 Find the sum of adjacent products 𝑃ଵ and 𝑃ଶ where: 

i) 𝑃ଵ = 𝑥𝑦𝑧ᇱ and 𝑃ଶ = 𝑥𝑦ᇱ𝑧ᇱ. 
ii) 𝑃ଵ = 𝑥ᇱ𝑦𝑧𝑡 and 𝑃ଶ = 𝑥ᇱ𝑦𝑧ᇱ𝑡. 
iii) 𝑃ଵ = 𝑥𝑦𝑧ᇱ and 𝑃ଶ = 𝑥𝑦𝑧𝑡. 

10 CO2 

Q 7 Consider the following languages over 𝐴 = {𝑎, 𝑏}: 
i) 𝐿ଵ = {𝑎௠𝑏௡| 𝑚 > 0, 𝑛 > 0};              ii) 𝐿ଶ = {𝑏௠𝑎 𝑏௡| 𝑚 > 0, 𝑛 > 0}. 

Find a regular expression 𝑟 over 𝐴 such that 𝐿௜ = 𝐿(𝑟) for 𝑖 = 1, 2.  
 

10 CO3 

Q 8 Determine whether the automaton 𝑀 in figure given below accepts the words: 𝑤ଵ =
𝑎𝑏𝑎𝑏𝑏𝑎;     𝑤ଶ = 𝑏𝑎𝑎𝑏. 
 10 CO4 



 
Q 9 Find the prime implicants and a minimal sum-of-products form for each of the 

following complete sum-of-products Boolean expressions: 

 
OR 

 
Show that the following are equivalent in a Boolean algebra. 

(a) 𝑎 + 𝑏 = 𝑏     (b) 𝑎 ∗ 𝑏 = 𝑎     (c)  𝑎ᇱ + 𝑏 = 1      (d)  𝑎 ∗ 𝑏ᇱ = 0. 
 

10 CO2 

SECTION-C 
(2Qx20M=40 Marks) 

 
Q 10 Let 𝑀 be the finite state machine with input set 𝐴 = {𝑎, 𝑏, 𝑐}, output set 𝑍 = {𝑥, 𝑦, 𝑧} 

and state diagram 𝐷 = 𝐷(𝑀) in figure given below: 

 
 

 
 

i) Construct the state table of 𝑀. 
ii) Find the output word 𝑣 if the input is the word: a) 𝑤 = 𝑎ଶ𝑐ଶ𝑏ଶ𝑐𝑎𝑏ଷ 

b) 𝑤 = 𝑐𝑎ଶ𝑏ଶ𝑎𝑐ଶ𝑎𝑏. 
 

20 CO5 



Q 11 Prerequisites in college is a familiar partial ordering of available classes. We write  
A ≺ B if course A is a prerequisite for course B. Let C be the ordered set consisting 
of the mathematics courses and their prerequisites appearing in figure given below. 

 
 

(a) Draw the Hasse diagram for the partial ordering C of these classes. 
(b) Find all minimal and maximal elements of C. 
(c) Does C have a first element or a last element? 

OR 
 

Consider the bounded lattice L in figure given below: 

 
(a) Find the complements, if they exist, of 𝑒 and 𝑓 . 
(b) Is L distributive? 
(c) Describe the isomorphisms of L with itself. 

20 CO2 

 


