
                                                             DISCRETE MATHS-MA6566  

 

2 MARK QUESTIONS 

UNIT-I 

1. Construct the truth table for 𝑷𝜦(𝑷 ∨ ¬𝑸). 

2. Explain the two types of quantifiers through example. 

3. Write all the minterms and maxterms for two variables. 

4. Write all the minterms and maxterms for three variables 

5. Write the dual of (𝑷𝜦𝑸) ∨ (𝑻𝜦𝑹). 

6. Write the symbolic form of “every apple is red”. 

7. What do you mean by direct proof and indirect proof. 

8.  Show that 𝑹𝜦(𝑷 ∨ 𝑸) is a valid conclusion from the premises𝑷 ∨ 𝑸, 𝑸 → 𝑹, 𝑷 →

𝑴, ¬𝑴. 

9. Draw the truth table for (P→Q)↔(¬P∨R) . 

10.  Prove that (∃x)(P(x)ΛQ(x) )≡(∃x)P(x)Λ(∃x)Q(x). 

11. What do you mean by consistency of premises. 

12. What do you mean by inconsistency of premises. 

13. Construct the truth table for ¬𝑷 ∨ (𝑷 ∨ ¬𝑸). 

14. Define PCNF. 

15. Define PDNF. 

 

 

                        Unit-2 

 

1   State Pigeonhole Principle. 

2 State principal of inclusion and exclusion for three  variables. 

3 Using Mathematical induction prove that 𝟏𝟐 + 𝟑𝟐 + 𝟓𝟐 + ⋯ + (𝟐𝒏 − 𝟏)𝟐 =
𝒏(𝟐𝒏−𝟏)(𝟐𝒏+𝟏)

𝟑
 .      

4 Solve the recurrence relation  𝒂𝒏 = 𝒂𝒏−𝟏 + 𝟐𝒂𝒏−𝟐 with  𝒂𝟎 = 𝟐 , 𝒂𝟏 = 𝟕 

5 Solve the recurrence relation  𝒂𝒏 = 𝟐𝒂𝒏−𝟏 + 𝟑𝒂𝒏−𝟐 with  𝒂𝟎 = 𝟏 , 𝒂𝟏 = −𝟏 

6 State generalized Pigeonhole Principle. 

7 Write the generating function for the sequence 1, a2, a3, a4,………. 

8 Define permutation. 

9 Define combination. 

10 Define mathematical induction. 
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11 Prove by induction 1+2+3+…+n  = 
𝐧(𝐧+𝟏)

𝟐
 , n≥1. 

12 Find the number of arrangements of the letters in MAPPANASSRR 

13 What is the value of ‘r’ if 5Pr = 60 

14 What is the value of ‘r’ if 4Cr = 10 

15 Using Mathematical induction prove that 𝟏𝟐 + 𝟐𝟐 + 𝟑𝟐 + ⋯ + 𝒏𝟐 =
𝒏(𝒏+𝟏)(𝟐𝒏+𝟏)

𝟔
. 

 

UNIT-3 

 

1. State Handshaking theorem. 

2. Define adjacency matrices . 

3.  Define incidence matrices. 

4. Define regular graph.Give example. 

5. Define graph isomorphism. 

6. Define complete bipartite graph.Draw the graph k5. 

7. Define graph. 

8. Explain  pseudograph. 

9. Define Hamiltonian graph. 

10. Define Eulerian  graph. 

11. Define the complement of a graph . 

12.  state the conditions for Eulerian graph. 

13. What is the maximum number of edges possible in a planar graph with 8 vertices 

14. Define strongly connected graph. 

15.  Define weakly connected graph. 

16.  Define  Hamiltonian path and Hamiltonian cycle. 

 

                                            

 

                        UNIT-4 

 

1. Define isomorphism. 

2. If (G, ∗) is abelian for any a, b ∈ 𝑮, (a∗b)2 = a2 ∗ b2. 

3. State Lagranges theorem. 

4. Give an example of semi group which is not a monoid. 

5. If (G, ∗) is abelian for any a, b ∈ 𝑮, (a∗b)2 = a2 ∗ b2. 

6. State  the necessary and sufficient condition that a non- empty subset H of a group 

G to be a subgroup. 
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7. Prove that intersection of two subgroups of a group is also a subgroup of the group. 

8. Define group. 

9. Define subgroup. 

10. Define homomorphism. 

11. Define semigroups and monoid. 

12. Define normal subgroup. 

13. Define rings. 

14. Define fields. 

15. Prove that identity element of a group is unique. 

 

 

 

 

UNIT-5 

 

1. Define Boolean algebra. 

2. Define lattice. 

3. Write any two properties of lattices. 

4. Define poset. 

5. Define sublattices. 

6. Prove that every distributive lattice is modular. 

7. Prove that in a distributive lattice ,complement of an element is unique. 

8. Prove that in a Boolean algebra, a=b iff ab1+a1b=0. 

9. Show that in a distributive lattice, if complement of an element exists then it must be 

unique.. 

10. Draw the Hasse diagram for the relation divisibility of (S, /) where S= 

{1,2,3,4,6,8,12}. 

11. Tabulate the properties of Boolean algebra. 

12. Define a partially ordered set and draw the Hasse Diagram for (P(A),≤), Where 

A={a,b,c} 

13. Draw the Hasse diagram for the set of partitions of 5. 

14. Define lattice homomorphism. 

15. Define Sub-Boolean algebra. 

                                            

 

                                16 MARK QUESTIONS 

UNIT-I 

1. Obtain the PCNF and PDNF of  (¬ P→R)Λ(Q↔P) 

2.  Obtain the PCNF and PDNF of(PΛQ)∨(¬PΛR)  
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3.  Obtain the PCNF and PDNF of    P→ ((P→Q)Λ¬(¬Q∨¬P)) 

       4.      Without using truth table show that       

           (  (  𝑷 ∨ 𝑸)𝜦  ¬(¬𝑷𝜦(¬𝑸 ∨ ¬𝑹))) ∨ (¬𝑷𝜦¬𝑸)  ∨ (¬𝑷𝜦¬𝑹)    is a tautology.   

5.  Show that A→ ¬D is a valid conclusion from the premises   A→B∨C,        B→¬A,    

D→¬C,. 

6.  Show that the following premises are inconsistent,if Raj misses many classes through 

illness then he fails high school,if Raj fails high school then he is uneducated,if Raj reads a 

lot of books  then he is  not uneducated, Raj misses many classes through illness and 

reads many books. 

 

 

UNIT-2 

 

1. Solve the recurrence relation 𝒂𝒏 − 𝟑𝒂𝒏−𝟏 − 𝟒𝒂𝒏−𝟐 = 𝟒𝒏,   

2. Among the first 1000 positive intrgers determine the integer which are not 

divisible by 5 nor by 7 nor by 9. 

          3.    Solve  the recurrence relation 𝒂𝒏 − 𝟓𝒂𝒏−𝟏 + 𝟔𝒂𝒏−𝟐 = 𝟐,  if        𝒂𝟎 =  𝟏 , 𝒂𝟏 = −𝟏. 

        4.  How many bit strings of length 12 contain  

   a) Exactly three 1’s? 

   b) Almost three 1’s? 

   c) An equal number of 0’s and 1’s? 

       5.  Using generating functions, solve the recurrence relation 𝒂𝒏+𝟐 − 𝟖𝒂𝒏+𝟏 + 𝟏𝟓𝒂𝒏 = 𝟎  

              given that  𝒂𝟎 = 𝟐, 𝒂𝟏 = 𝟖. 

        6.   State and prove generalized Pigeonhole Principle. 

       7.   Solve the recurrence relation 𝒂𝒏 − 𝟔𝒂𝒏−𝟏 + 𝟖𝒂𝒏−𝟐 = 𝟑𝒏, ∀ 𝒏 ≥ 𝟐, if 𝒂𝟎 = 𝟑 , 𝒂𝟏 = 𝟕 

 

UNIT-3 

1.   Show that K7 
  has Hamiltonian graph.How many edge disjoint  Hamiltonian cycles 

atre there in  K7  ? List all the edge disjoint Hamiltonian cycles.Is it Eulerian graph? 
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2.  Draw the complete graph K5  with vertices A,B,C,D,E..Draw all complete subgraph 

of K5 with n=1,2,3,4.  

3. Prove that In a undirected graph , the number of odd degree vertices are even. 

4. State and prove hand shaking theorem. 

5. Prove that a simple graph with ‘n’ vertices is must be connected if it has more than  
(𝒏−𝟏)(𝒏−𝟐)

𝟐
 𝐞𝐝𝐠𝐞𝐬. 

6. Give an example for graph  (i) Hamiltonian but not Eulerian   (ii) Hamiltonian and 

Eulerian               (iii) Eulerian but not Hamiltonian      (ii)Neither  Hamiltonian nor 

Eulerian 

 

 

 

 

. 

  

 

UNIT-4 

1. In any group (G,∗) show that (𝒂 ∗ 𝒃)−𝟏 = 𝒂−𝟏 ∗ 𝒃−𝟏. 

2. In any group (G,∗) show that (𝒂 ∗ 𝒃)𝒏 = 𝒂𝒏 ∗ 𝒃𝒏 

3. State and prove Lagrange’s theorem. 

4.  If 𝒇: 𝑮 → 𝑮𝟏 be a group homomorphism, then prove that 𝒇 is 1-1 iff 𝑲𝒆𝒓 𝒇 = {𝒆}. 

5. Let (G,∗)  be a group and a𝝐𝑮.Let f:G→ 𝑮 be given by f(x)=a*x*a-1, for every 

x𝝐𝑮.Prove that f is an isomorphism of G onto G. 

        

 

                   UNIT-5 

1. Show that in a lattice consistency law is true..                                                                             

2. In a Boolean algebra, Show that a=0 iff ab1+a1b=b. 

3. In a Boolean algebra prove the following statements are equivalent, for any a, b 

𝒂 + 𝒃 = 𝒃 ⇔ 𝒂 • 𝒃 = 𝒂 ⇔ 𝒂′ + 𝒃 = 𝟏 ⇔ 𝒂 • 𝒃′ = 𝟎 ⇔ 𝒂 ≤ 𝒃.  

4. If (L,Λ,∨) is a complemented distributive lattice, then prove the DeMorgans laws. 
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5. Show that in a lattice both isotone property and distributive inequalities are true. 

6.   Show that in a complemented distributive lattice 𝒂 ≤ 𝒃 ⇔ 𝒂𝜦𝒃′ = 𝟎 ⇔ 𝒂′ ∨ 𝒃 =

𝟏 ⇔ 𝒃′ ≤ 𝒂′        

7. In a Boolean algebra ,prove that the DeMorgans laws  are true.         
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