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1) Prove that 

a) (AUB)c=Ac∩Bc  b)  퐴× (퐵 ∩퐶) = (퐴 × 퐵)∩ (퐴 ×퐶) 

2) In a survey of 60 people, it was found that 25 read Newsweek magazine, 26 read Time, and 

26 read Fortune. Also 9 read Newsweek and Fortune, 11 read both Newsweek and Time, 8 

read both Time and Fortune, and 8 read no magazine at all.  

a) Find the number of people who read all three magazines. 
b) Fill in the correct number of people in each of the eight regions of the Venn diagram. 

c) Determine the number of people who read exactly one magazine? 

3) Let T be the  relation from A={1,2,3,4,5} 
B={red, white, blue, green};  T={(1,red), (1,blue), (3,blue), (4,green)}; Find the following 

a) Draw arrow diagram of the relation T  

b) Find domain and range of T 

c) Find inverse T -1 and its arrow diagram. 
d) Find matrix M  which represent T and matrix N which represent T-1. 

4) Let A={1, 2, 3}  and  R={(1,2), (2,3), (3,1)} 

Find Reflexive, Symmetric and Transitive Closure of R using composition of matrix relation 
of R? 

5) Let A={4, 6, 8, 10} R={(4,4), (4,10), (6,6), (6,8), (8,10)} 

Using Warshall’s algorithm compute transitive closure of R? 

6) i) How many words of three distinct letters can be formed from the letters of the word 

LAND? 

ii) If there are four black, three green, and f ive red balls, then in how many ways these colour 

can be    arranged in a row? 
7) i) In how many ways a committee of five members can be selected from six men and five 

ladies, consisting of three men and two ladies? 



ii) A collection of 10 electric bulbs contain 3 defective ones. In how many ways can sample 

of four bulbs be selected? In how ways can a sample of four bulbs be selected which contain 

two good bulbs and two defective ones? 

8) i) Three coins are tossed and the number of heads are observed. Find the probability that  

a) At least one head appears  b)  all heads or all tails appear. 

ii) Find the probability of the occurrence of a number greater than 2 in a throw of a die, if it is 

known that only even numbers can occur? ᵛ 

9) Using truth table show that  

a) ~(푝∪ 푞) ≡ (~푃) ∩ (~푞) 

b) 푝 ∩(푞 ∪ 푟)≡ (푝 ∩ 푞) ∪ (푝 ∩ 푟) 

c) 푝 ↔ 푞 ≡ (푝 → 푞) ∩ (푞 → 푝) 

d) 푝 → ~푞 ≡ 푞 → ~푝 

10) i) Using truth table show that the proposition,(푝 → 푞) ∩ (푞 → 푟) → (푝 → 푟)  is a tautology? 

ii) Investigate the following is contingency, tautology, and contradiction? 

a) 푝 → (푝 → 푞)   b) 푝 → (푞 → 푝) c) 푝 ∩ ~푝 

11) Using the mathematical induction, prove the following statement 

i) 1 + 2 + 3 + ⋯+ 푛 = ( ). 

ii)  1 + 2 + 3 +⋯+ 푛 = ( ) . 

12) Find the inverse of the following matrices 

i) 
1 −2 2
2 −3 6
1 1 7

  ii)  
1 3 −4
1 5 −1
3 13 −6

 

13) Find the rank of the following matrices  

i) 
4 2 3
8 4 6
−2 −1 −3

  ii)  
1 2   3
1 4 2
2 6 5

 

14) Find the Eigen value of given matrices 

i) 
2 0 1
0 2 0
1 1 2

 ii) 
8 −6 2
−6 7 −4
2 −4 3

 

15) Describe the following with example 

i) Complete  graph  ii) Bipartite graph  iii) Regular graph  iv) Isomorphic graph 



16) Discuss the following 

i) Colouring of graph   ii) Euler graph     

 iii) Minimum spanning tree   iv) planar graph 

17)  i) Design a DFA which accepts all string over ∑ = {0,1} and end in 1, but do not contain the 

substring 00. 

ii) Design  the DFA which accepts all string over ∑ = {0,1} and ending with 011.  

18) i) Draw the DFA which accepts sets of string of even number of 0’s and odd number of 1’s ? 

ii) Draw the DFA which accepts sets of string where the number of a’s is divisible by 2 and 

number of b’s divisible by 3? 

19) Describe the following sets of string by Regular expression (RE). 

i) RE of string which ends in 1’s and does not contain the substring 00? 

ii)  RE of string consisting of even number of 1’s over {0,1}? 

iii)  RE of set of all string over {0,1} with three consecutive 0’s? 

iv) RE for the set of string defined as { an/n is divisible by 2 or 3, n>=0} over {a}? 

v) RE for language L= { ambn / m,n>0} over {a,b}? 

20) i) Construct DFA and transition diagram by the following grammar,  푆 → 01퐴, 퐴 → 10퐵,

퐵 → 0퐴/11. 
ii) Construct DFA and corresponding transition diagram to accept the language generated by 

the following grammar,  푆 → 푎퐴 /  ̂ , 퐴 → 푎퐴 /  푏퐵  /  ^ , 퐵→ 푏퐵 /  ̂. 

 


