
BHARATHIDASAN ENGINEERING COLLEGE, NATTRAMPALLI 

FAQ 

MA6566 / DISCRETE MATHEMATICS / III-YEAR CSE 

PART-A    QUESTIONS 

UNIT-I  

LOGIC AND PROOFS                                                      

1. Find the truth table for ((𝑝 ⟶ 𝑞)(APR/MAY2017) 

2. Construct the truth table for  (¬𝑃 ∧ (¬𝑄 ∧ 𝑅)) ∨ ((𝑄 ∧ 𝑅) ∨ (𝑃 ∧ 𝑅)) .(APR/AMY 2015) 

3. Using the truth table verify that the preposition is Tautology (𝑃 ∧ 𝑄) ∧ ¬(𝑃 ∨ 𝑄)(MAY/JUNE 2014) 

4. Prove that   (𝑃 ∨ 𝑄) ∧ ¬(¬𝑃 ∧ 𝑄) ⇔ 𝑃 .  (MAY/JUNE 2015) 

5. Construct the truth table for  (𝑃 ∨ 𝑄) ∧  ¬(¬𝑃 ∧ 𝑄)  .(NOV / DEC 2015) 

6. Using the truth table verify that the preposition is Tautology (𝑃 ∧ 𝑄) ∧  ¬(𝑃 ∨ 𝑄) (MAY/ JUNE 2014)  

7. Define PCNF and PDNF. (APR/MAY2014) 

8. Prove that   (𝑃 ∨ 𝑄) ∧  ¬(¬𝑃 ∧ 𝑄)  ⇔  𝑃 .(NOV/DEC 2014) 

9. Write each of the following in symbolic form.(APR/MAY 2015) 

(a)  All men are good. 

(b)  Some men are not good. 

       10.  Symbolize the statement “All men are giants”(NOV/DEC 2013) 

       11.   Show that (𝑃 ∨ 𝑄) ∧  ¬𝑃 ⇔    ¬𝑃 ∧ 𝑄(NOV/ DEC 2015). 

12.  Show that 𝑃 ∧ ¬𝑃 is a contradiction.(APR/MAY2014) . 

13.  Express 𝐴 ⟷ 𝐵  in terms of the connectives {∧, ¬} (APR/MAY2017) 

       14.  Find the truth table for (𝑃 ∨ 𝑄) ∧ ¬ (𝑃 ∨ 𝑄)  (NOV / DEC 2014) 

       15.  Construct the truth table for (𝑃 ∨ 𝑄) ∧  (𝑄 ⟶ 𝑃) (NOV/DEC 2010, APR/ MAY 2013)   

       16.  Show that the hypothesis, “ It is not bright day this afternoon and it is colder than yesterday”, “we will go 

swimming only if is is bright day “,  If we do not go swimming, then we will take a trip, then we will be home by sunset “ 

lead to the conclusion “ We will be home by day light” (NOV/DEC 2012, NOV/DEC 2013)) 

17.  State and explain the proof methods. (MAY/DEC 2014)Type equation here. 

18.  Prove that √2  is irrational by giving a proof using contradiction.(NOV/DEC 2012)(MAY/JUNE 2013)(NOV/DEC 2014) 

19.  Write the symbolic representation of “if it rains today, then I buy an umbrella” (NOV/DEC 2015) 

20.  Construct the truth table for the compound proposition (𝑝 ⟶ 𝑞)(MAY/JUNE 2016)  
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UNIT-II  

COMBINATORICS  

 

 

1. How many different words are there in the word MATHEMATICS (APR/MAY2017) 

2. Find the minimum number of students need to guarantee that five of them belongs to the same subject, it there 

are five major subjects. (APR/MAY2017) 

3. Define extension of the pigeonhole principle with an example.(NOV/DEC 2013, NOV/ DEC 2015) 

4. How many permutations are there in the word MISSISSIPPI? (NOV/DEC 2015) 

5. What is well ordering principle ? (MAY/ JUNE2014) 

6. Prove that   1 + 2 + 3 + ⋯ + 𝑛 =
𝑛(𝑛+1)

2
, 𝑛 ≥ 1  by using induction method.(APR/MAY2015) 

7. Define Generating function. 

8. Find   𝑎2  and 𝑎3 values  If 𝑎𝑛 = 𝑎𝑛−2 + 𝑎𝑛−1 for 𝑛 = 2,3, … with 𝑎0 = 3  and  𝑎1 = 5 . (NOV/DEC 2016) 

9. In how many words can be formed by using all letters of the word SOCRATES. (NOV/DEC 2016) 

10. How many permutations are there in the word MALAYALAM? (NOV/DEC 2013) 

11. State the pigeonhole principle (NOV/DEC 2015) 

12. Define permutation and combination.(NOV/DEC 2014) 

13. Define generalisation of the pigeonhole principle.(MAY/JUNE2014)(MAY/ JUNE 2016) 

14. What are the steps involving in Principles of Mathematical Induction?(MAY/JUNE2014) 

15. Find the value of (i) 𝑃(8,1)and 𝐶(8,0) (NOV/DEC 2014) 

16. How many colours are used to paint 50 cars, at least eight cars will have the same colour.(NOV/DEC 2014) 

17. State principles of inclusion and exclusion formula for three sets.(NOV/DEC 2013) 

18. In how many ways can a set of five letters to be selected to be from the English alphabet?(APR/MAY2015) 

19. List all the permutations of {a, b, c}(NOV/DEC 2015) 

20. In how many words can be formed by using all letters of the word ENGINEERING  (NOV/DEC 2014) 

UNIT-III 

                                                                      GRAPHS                                                                        

 

 

 

1. Draw the complete graph K5(NOV/DEC2015) 

2. Define simple graph with an example. (NOV/DEC2015) 

3. Define self-complementary graph (MAY/JUNE 2016 

4. How many edges are there in 10 vertices of each degree 5(MAY/JUNE 2016) 

5. Define a complete graph (NOV/DEC 2016 

6. Draw the graph with the following adjacency matrix [
0 1 0
1 0 1
0 1 0

] (NOV/DEC 2016) 

7. Define self loop graph with an example.(APR/MAY 2012) 

8. Draw a parallel edge graph  (NOV/DEC 2014). 

9. Define Euler’s graph.(APR/MAY 2014) 

10. Define Hamiltonian graph.(MAY/JUNE 2015) 
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11. What is directed graph and undirected graph.(NOV/DEC 2015)) 

12. Define connected graph with an example.(APR/MAY 2010) 

13. Define Euler’s path.(NOV/DEC 2013) 

14. Define Hamiltonian path.(APR/MAY 2013) 

15. Explain Euler’s circuit. (NOV/DEC 2014) 

16. Explain Hamiltonian circuit.(APR/MAY2012) 

17. Define Regular graph with an example.(NOV/DEC 2012) 

 

18. What is complete graph? Give an example for that.(APR/MAY2011) 

 

19. Define complete bipartite graph with an example.(OCT/NOV2011) 

 

20. State Hand Shaking Theorem.(APR/MAY 2009) 

 

21. Define graph isomorphism.(NOV/DEC 2011) 

 

 

 

UNIT-IV 

                                                 ALGEBRAIC STRUCTURES                                                  

 

1. Prove that identity element in a group is unique (NOV/DEC 2015) 

2. State Lagrange’s theorem. (NOV/DEC 2015) 

3. Show that every cyclic group is an abelian(MAY/JUNE 2016, APR/MAY 2017) 

4. Define semi group (NOV/DEC 2016) 

5. What is mean by algebraic structure? (NOV/DEC2013) 

6. Define Equivalence relation.(APR/MAY 2013) 

7. Give the conditions for a group.  Give an example for that.(MAY/JUNE2012) 

8. Define homomorphism.(NOV/DEC 2012) 

9. Explain monoid with an example.(APR/MAY2014) 

10. Define left coset and right coset.(NOV/DEC 2014) 

11. Define normal subgroup. 

12. Give an example of a ring which is not a field.(NOV/DEC2013) 

13. Give an example for homomorphism (NOV/DEC 2014) 

14. Define normal subgroup. 

15. Prove that the identity element of a group is unique.(APR/MAY 2014 

16. State Cayley’s Theorem.(APR/MAY 2013) 

17. State Lagrange’s Theorem.(NOV/DEC 2013) 

18. Define semi groups and monoids.(NOV/DEC2014) 

19. Define Ring.(MAY/JUNE2014) 

20. Define left coset and right coset (APR/MAY 2015) 

 

 

 

www.rejinpaul.comwww.rejinpaul.com



 

 

 

 

UNIT-V 

                                    LATTICES AND BOOLEAN ALGEBRA                                     

1.  Define lattice (NOV/DEC 2015)(NOV/DEC 2016)(NOV/DEC 2014) 

2.  Is a Boolean algebra contains six elements?  Justify your answer (NOV/DEC 2015) 

3.  Show that the absorption laws are valid in Boolean algebra.(MAY/JUNE2016) 

4. State the Demorgan’s law in a Boolean algebra(NOV/DEC2016) Define GLB, LUB. 

5.  Define lattice homomorphism. (APR/MAY 2012) 

6.  Explain modular lattice.(MAY/JUNE 2011) 

7.  Define distributive modular lattice.(OCT/NOV 2012) 

8.  Give an example of a lattice which is a  modular but not a distributive.(APR/MAY 2013) 

9.  In any Boolean algebra, show that 𝑎 = 𝑏  if and only if 𝑎�̅� + �̅�𝑏 = 0 (NOV/DEC 2011) 

10.  Explain poset. (APR/MAY 2010) 

11.  Let 𝑆 = {𝑎, 𝑏, 𝑐} .  Draw the diagram of (𝑃(𝑆), ⊆)(NOV/DEC 2010) 

12.  Prove that the Boolean identity : 𝑎. 𝑏 + 𝑎. 𝑏′ = 𝑎  (APR/MAY 2013) 

13.  Define totally ordered set with an example.(OCT/NOV 2011) 

 

14.  State Demorgan’s law.(MAY/JUNE 2010) 

15.  Define complete lattice.(OCT/NOV 2010)) 

16.  What values of the Boolean vaiables x and y satidfy xy=x+y ?(NOV/DEC2014) 

17.  Define partial order set. (APR/MAY 2013) 

18.  What is mean by well-ordered set. 

19.  P.T. Boolean identity : a.b +a.b’ =a (APR/MAY 2015) 

20.  Give an example of a lattice that is not complemented (MAY/JUNE 2014) 
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PART-B   QUESTIONS 

 

UNIT-I 

1.   Obtain    CNF for    (𝑃 ⟶ (𝑄 ∧ 𝑅)) ∧  (¬𝑃 ⟶ (¬𝑄 ∧ ¬𝑅))  (APR/MAY 2015) 

2.   DNF for  (𝑃 ⟶ (𝑄 ∧ 𝑅)) ∧ ¬((𝑃 ⟶ ¬𝑄) ∧ ¬𝑅))(NOV/DEC 2013) 

3.  Without constructing truth table obtain  product of sum of canonical form from the formula 

        (¬𝑃 ⟶ 𝑅) ∧ (𝑄 ⟷ 𝑃) .  Also find the sum of product of canonical form.    (MAY / JUNE 2014)(NOV/DEC 2016) 

4.  Show that (𝑅 ∨ 𝑆) follows logically from 𝐶 ∨ 𝐷, (𝐶 ∨ 𝐷) ⟶ ¬𝐻,   ¬𝐻 ⟶ (𝐴 ∧ ¬𝐵) &(𝐴 ∧ ¬𝐵) ⟶ (𝑅 ∨ 𝑆).   

(NOV/DEC2015                          

5.   Show that (∀𝑥) (𝑃(𝑥) ⋁  𝑄(𝑥))   ⟹   (∀𝑥) (𝑃(𝑥) ⋁  (∃𝑥)  𝑄(𝑥))      (APR/MAY 2015)                                                  

6. Show that     𝑎 ⟶ (𝑏 ⟶ 𝑐),    𝑑 ⟶ (𝑏 ∧ ¬ 𝑐)  and   (𝑎 ∧ 𝑑)  are inconsistent.    (OCT/NOV2013)                             

7. Verify the validity of the following argument  

                       Lions are dangerous animals.  There are lions.  There are dangerous animals(APR/MAY 2012) 

8.  Prove that (∀𝑥) (𝑃(𝑥) ⟶ 𝑄(𝑥))  ⋀   (∀𝑥)  (𝑄(𝑥) ⟶ 𝑅(𝑥))   ⇒  (∀𝑥) (𝑃(𝑥) ⟶ 𝑅(𝑥))      (NOV/DEC 2010, APR/MAY 

2017)      

9.   Test the validity of the following argument(APR/MAY 2012) 

         If an integer is divisible by 10 then it is divisible by 2. 

         If an integer is divisible by 2 then it is divisible by 3.     

10.    Obtain PDNF of (𝑃⋀𝑄)  ⋁   ( ¬𝑃 ⋀ 𝑅 )   ⋁   (𝑄 ⋀  𝑅) . Also find PCNF.          (NOV/DEC 2012, 2016)                                    

11.   Prove that the following is an implication (𝑃 ⟶ ( 𝑄 ⟶ 𝑅))   ⟹   (𝑃  ⟶ 𝑄) ⟶ (𝑃 ⟶ 𝑅)   (APR/MAY 2011)      

12.  Obtain the PCNF AND PDNF for (¬𝑃 ⟶ 𝑅)⋀ (𝑄 ⟷ 𝑃)  (APR/MAY 2017) 

13.  Use the rule of inference  to obtain the conclusion for the following arguments:  

        “Babu is a student in the class, knows how to write a programme in JAVA’   .  “ Everyone who knows how to write 

programme in  JAVA can get high paying job’.  Therefore , “someone in this class can get a high-paying job” 
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UNIT-II 

1.  Find the number of integers between 1 and 500 thar are not divisible by any of the integers 2,3, 5 and 7.  

(APR/AMAY2017) 

Prove that the following result 
1

1.2
+

1

2.3
+

1

3.4
+ ⋯ +

1

𝑛(𝑛+1)
=

𝑛

𝑛+1
   

2.  Show that 12 + 22 + 32 + ⋯ + 𝑛2 =
𝑛(𝑛+1)(2𝑛+1)

6
, 𝑛 ≥ 1  by mathematical induction.     (APR/MAY2015)     

3.   Prove that 𝑛3 + 2𝑛    is divisible by 3  for  𝑛 ≥ 1 .                                                                                     

4.    Solve 𝑎𝑛 = 2𝑎𝑛−1 + 5𝑎𝑛−2 − 6𝑎𝑛−3 𝑤𝑖𝑡ℎ  𝑎0 = 7, 𝑎1 = −4 , 𝑎2 = 8.      (APR/MAY 2015)                                              

5.  Use generating functions to solve the recurrence relation 𝑎𝑛 = 3𝑎𝑛−1 + 2  with  𝑎0 = 1  (NOV/DEC 2016) 

6.  How many words can be formed by using all the letters of the word so that the vowels always come   

     together (i) MATHEMATICS           (ii) DAUGHTER          (iii) DIRECTOR    

 

 

 

7.  A total of 1232 students have taken a course in Tamil, 879 have taken a course in English and 114  students have     

taken a course in Telugu.  Further, 103 have taken course in both Tamil and English   23 have taken  a course in Tamil 

and Telugu and 14 have taken a course in English and Telugu.  If 2092  students have taken at least one of Tamil, 

English and Telugu, how many students have taken  a course in all three  languages? (NOV/DEC 2013)                                                                                                                  

 

8.   Solve 𝑎𝑛+2 − 2𝑎𝑛+1 + 𝑎𝑛 = 2𝑛  with  𝑎0 = 2 , 𝑎1 = 1  by generating functions.                                

9.  From a group of 7 men and 6 women, 5 persons are to be selected to form a committee so that at least 3 men are    

      there on the committee.  In how many ways can it be done?      

                                             

10.  Solve by using  generating functions  𝑎𝑛 + 3𝑎𝑛−1 − 4𝑎𝑛−2 = 0  with  𝑎0 = 3 , 𝑎1 = −2  .              

11.    A survey of 500 from a school produced the following g information 200 play volley ball, 120 play   hockey, 60      

         play both volley ball and hockey.  How many are not playing either volley ball or hockey? 

12.  There are 6 men  in  5 women in a room.  Find the number of ways four persons can be drawn from the room if  

(1) they can be male or female , (2) two must be men and two women , (3) they must all are of the same 

sex.(APR/MAY2017) 

13.  Using mathematical induction P.T. ∑ 3𝑟 =
3𝑛+1−1

2
𝑛
0   (APR/MAY2017) 
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UNIT-3 

1.   Prove that the maximum number of edges in a simple graph with  𝑛 vertices is 
𝑛 (𝑛−1)

2
(APR/MAY2012, 2016) 

 

2.  Draw 𝑘1, 𝑘2, 𝑘3, 𝑘4 and 𝑘5 graphs.(NOV/DEC 2012) 

 

 3.    Find the adjacency matrix of the following two graphs. (APR/MAY2013)

 
( 

4.  Determine whether the following graphs G and H are isomorphic.  Give reason.(NOV/DEC 2016)

 

5.  A simple graph with n vertices and k components can have atmost 
(𝑛−𝑘)(𝑛−𝑘+1)

2
 (APR/MAY2015, NOV/DEC 2013, 2015) 

6.  State and Prove Hand Shaking Theorem.(NOV/DEC 2011) 

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

2
(APR/MAY2013) 

8.  Give an example of a graph which is  

      (a)  Eulerian but not Hamiltonian 

      (b)  Hamiltonian but not Eulerian(APR/MAY 2014) 

 

9.  Draw the graphs for the following (NOV/DEC 2014, 2016) 

     (a)  Both Eulerain and  Hamiltonian. 

     (b)  non Euleraian and non Hamiltonian. 

 

10.  Define Adjacency matrix with an example.(APR/MAY 2013) 

11.  If G is a simple connected graph  n vertices  with n≥ 3 , such that every degree of vertex in G is at least  
𝑛

2
 , then 

prove that G is an Hamiltonian cycle.(APR/MAY2017) 
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UNIT-IV 

1. Prove that the intersection of two normal subgroup of G is again a normal subgroup of G (NOV/DEC 2016) 

 

 

2.  State and Prove Lagrange’s theorem on groups.(APR/MAY 2017) 

 

3.    S.T. intersection of any two congruence relation on a set 𝐴 is again an congruence relation on 𝐴.(APR/MAY2012) 

 

4. The necessary and sufficient condition that a non-empty subset  𝐻 of a group  𝐺 be a subgroup is  

                𝑎 ∈ 𝐻, 𝑏 ∈ 𝐻 ⇒ 𝑎 ∗ 𝑏−1 ∈ 𝐻 .(NOV/DEC 2011) 

 

5.  Let G be a group and 𝑎 ∈ 𝐺 .  Let 𝑓: 𝐺 → 𝐺 be given by 𝑓(𝑥) = 𝑎 𝑥 𝑎−1 for all 𝑥 ∈ 𝐺 .  

      Prove that 𝑓 is an isomorphism of G onto G. (APR/MAY2013) 

 

6.  If H and K are subgroup of G, then prove that 𝐻 ∪ 𝐾 is a subgroup of G if and only if either 𝐻 ⊆ 𝐾 or  𝐾 ⊆

𝐻(NOV/DEC2013) 

 

7.  State and Prove Cayley’s theorem.(MAY/JUNE 2014) 

8.  State and Prove Lagrange’s theorem.(APR/MAY2015)(NOV/DEC2016) 

9.  Let (𝐺,∗) and (𝐻,△) be groups and 𝑔: 𝐺 → 𝐻  be a homomorphism.  (APR/MAY 2012) 

     Then prove that the kernel of g is a normal sub-group. 

10.  State and prove fundamental theorem on homorphismof groups.(NOV/DEC 2013) 

11.  Prove that the intersection of two normal subgroups is a normal subgroup.(NOV/DEC 2011) 

12.    If 𝑎 and 𝑏 are any two elements of a group (𝐺,∗) ,then S.T.  𝐺 is an Abelian group if and only if (𝑎 ∗ 𝑏)2 = 𝑎2 ∗  𝑏2 

(APR/MAY2012 
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UNIT-V 

1.  Show that the operation of meet are join on a lattice are associative.(APR/MAY2012) 

2.  Draw Hasse diagram of all lattices with upto five elements.(APR/MAY2014) 

3.  Prove that every chain is a distributive lattice.(APR/MAY2015, NOV/DEC 2013) 

4.  Show that in a distributive and complemented lattice 𝑎 ≤ 𝑏 ⟺ 𝑎 ∗ 𝑏′ = 0  ⟺ 𝑎′ ⊕ 𝑏 = 1  ⟺ 𝑏′ ≤

𝑎(NOV/DEC2013) 

5.  If (𝐿,∧,∨) is a complemented distributive lattice, the the De Morgan’s laws are valid.(APR/MAY 2011) 

6.  Show that in a lattice if 𝑎 ≤ 𝑏 ≤ 𝑐 ,then (1) 𝑎 ⊕ 𝑏 = 𝑏 ∗ 𝑐 

                                                                                  (2)  (𝑎 ∗ 𝑏) ⊕ (𝑏 ∗ 𝑐) = 𝑏 = (𝑎 ⊕ 𝑏) ∗ (𝑐)(NOV/DEC 2013) 

7.  In any Boolean algebra, show that (𝑎 + 𝑏1)(𝑏 + 𝑐1)(𝑐 + 𝑎1) = (𝑎1 + 𝑏)(𝑏1 + 𝑐)(𝑐1 + 𝑎)(APR/NOV2011) 

8.  State and Prove De Morgan’s law in a complemented distributive lattice.(APR/MAY 2015) 

9.  Show that in a lattice if 𝑎 ≤ 𝑏 and 𝑐 ≤ 𝑑, then 𝑎 ∗ 𝑐 ≤ 𝑏 ∗ 𝑑 and 𝑎 ⊕ 𝑐 ≤ 𝑏 ⊕ 𝑑.(NOV/DEC2013) 

10.  In a distributive lattice prove that  𝑎 ∗ 𝑏 = 𝑎 ∗ 𝑐 and 𝑎 ⊕ 𝑏= 𝑎 ⊕ 𝑐 imply 𝑏 = 𝑐(APR/MAY2011) 

11.  Show that every totally ordered set is a lattice.  (NOV/DEC2014) 
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