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INSTITUTE VISION & MISSION 

 

 

DEPARTMENT VISION & MISSION 

 

VISION: 

          To merge as a world-class hub of research that creates an academic pursuit and disseminates  

           knowledge with high standards in Mathematics, Engineering, and Technology.  

 

MISSION: 

 
 To impart world-class education in an environment of fundamental and applied research in 

Mathematics. 

 To prepare the professional groups in Mathematics to support the national development 

programs within the public and centers of higher learning. 

 To develop human potential to its fullest extent so that scholarly competent and very talented 

captains can emerge in various professions. 

  

    

VISION: 

               To become a globally recognized “Centre of Academic Excellence” providing Quality  

               Education to all students. 

MISSION: 

 
             To provide Quality Education in the fields of Engineering, Management, Information,          

             Technology and other Engineering areas. 
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PROGRAM  OUTCOMES  (POs): 
 

PO1 

Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals and an engineering specialization to the solution of complex 

engineering problems. 

 

PO2 

Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions Using first 

principles of mathematics, natural sciences, and engineering sciences. 

PO3 

Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for public health and safety, and the 

cultural, societal, and environmental considerations. 

PO4 

Conduct investigations of complex problems: Use research-based knowledge 

and research methods including the design of experiments, Analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions. 

PO5 

Modern tool usage: Create, select, and  apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

Engineering activities with an understanding of the limitations. 

PO6 

The engineer and society: Apply to reason in formed by the contextual 

Knowledge to assess societal, health, safety, legal and cultural issues and the 

Consequent responsibilities relevant to the professional engineering practice. 

 

PO7 

Environment and sustainability:  Understand  the impact of   the professional 

engineering solutions in societal and environmental contexts, and demonstrate 

the knowledge of, and need for sustainable development. 

PO8 Ethics: Apply ethical principles and commit to professional ethics and 

Responsibilities and norms of the engineering practice. 

PO9        Individual and team work: Function effectively as an individual, and as a Member 

or leader in Diverse teams, and in multidisciplinary settings. 

 

PO10 

Communication:Communicateeffectivelyoncomplexengineeringactivities with the 

engineering community and with society at large, such as, being able To 

comprehend And write effective reports and design documentation, make effective 

presentations, and give and Receive clear instructions. 

 

PO11 

Project management and finance: Demonstrate knowledge and understanding of 

the engineering and management principles and apply these to one’s own work, 

as a member and leader in a team, to manage projects and in multidisciplinary 

environments. 

PO12 

Life-long learning: Recognize the need for ,and have the preparation and ability to 

Engage in in dependent and life-long learning in the broadest context of  

technological change. 
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MA 3354 – DISCRETE MATHEMATICS 

                              L T  P C 

                                       3  1  0  0  

UNIT I      LOGIC AND PROOFS                    9 + 3  

Propositional logic – Propositional equivalences - Predicates and quantifiers – Nested 

quantifiers – Rules of inference - Introduction to proofs – Proof methods and strategy  

 

UNIT II      COMBINATORICS                            9 + 3  

Mathematical induction – Strong induction and well ordering – The basics of counting – The 

pigeonhole principle – Permutations and combinations – Recurrence relations – Solving linear 

recurrence relations – Generating functions – Inclusion and exclusion principle and its 

applications.  

UNIT III      GRAPHS                                                                                                       9 + 3  

Graphs and graph models – Graph terminology and special types of graphs – Matrix 

representation of graphs and graph isomorphism – Connectivity – Euler and Hamilton paths.  

 

UNIT IV     ALGEBRAIC STRUCTURES                                                  9 +3  

Algebraic systems – Semi groups and monoids - Groups – Subgroups – Homomorphism’s – 

Normal subgroup and cosets – Lagrange’s theorem – Definitions and examples of Rings and 

Fields.  

 

UNIT V      LATTICES AND BOOLEAN ALGEBRA                                                9 +3  

Partial ordering – Posets – Lattices as posets – Properties of lattices - Lattices as algebraic 

systems – Sub lattices – Direct product and homomorphism – Some special lattices – Boolean 

algebra – Sub Boolean Algebra – Boolean Homomorphism. 

          
 
 
   TOTAL: 60 PERIODS  

 

 

 

 

 

COURSE OUTCOMES 
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On completion of this course, the students expected to be able to: 

CO1 
Have knowledge of the concepts needed to test the logic of a program. 

CO2 
Have an understanding in identifying structures on many levels 

CO3 

Be aware of a class of functions which transform a finite set into another finite set 

which relates to input and output functions in computer science 

CO4 
Be aware of the counting principles. 

CO5 

Be exposed to concepts and properties of algebraic structures such as groups, rings 

and fields. 

 

CO’s – PO’s & PSO’s MAPPING 

 

 

Correlation of COs with POs/PSOs 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 3 2 - - - - - - - - 2 - - 

CO2 3 3 - - - - - - - - - - - - 

CO3 - 3 2 - - 2 - - - 3 - - - - 

CO4 - 2 2 2 - - - - - - - - - - 

CO5 - 2 2 2 - - - - - 2 - - - - 

 

                   3. High                         2.  Medium                   1. Low 

 

 

 

 



Prepared by 
Dr. A. Kavitha Page 7 

 

 

Text Books 

1. Rosen. K.H., "Discrete Mathematics and its Applications", 7th Edition, Tata McGraw 

Hill Pub. Co. Ltd., New Delhi, Special Indian Edition, 2017. 

 

2. Tremblay. J.P. and Manohar. R, "Discrete Mathematical Structures with Applications 

to Computer Science", Tata McGraw Hill Pub. Co. Ltd, New Delhi, 30th Reprint, 2011 

 

Reference Books 

1. Grimaldi. R.P. "Discrete and Combinatorial Mathematics: An Applied Introduction", 

5thEdition, Pearson Education Asia, Delhi, 2013. 

 

2. Koshy. T. "Discrete Mathematics with Applications", Elsevier Publications, 2006. 

 

3. Lipschutz. S. and Mark Lipson., "Discrete Mathematics", Schaum’s Outlines, Tata 

McGraw Hill Pub. Co. Ltd., New Delhi, 3rd Edition, 2010. 
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UNIT-I 

LOGIC AND PROOFS 

PART-A 

Q.No. Question 

CO 

Mapp

ing 

BT Level 
complexity 

1. 
Construct the truth table for the compound 

proposition (𝑝 → 𝑞) ↔ (¬𝑝 → ¬𝑞). 
CO1 Create High 

2. 
Construct the truth table for the compound 

proposition (𝑝 → 𝑞) → (𝑞 → 𝑝). 
CO1 Create High 

3. 

What are the contra positive, the converse and 

the inverse of the conditional statement “If you 

work hard then you will be rewarded”. 

CO1 Understand Low 

4. Find the truth table for the statement 𝑝 → ¬𝑞. CO1 Create High 

5. Give the truth value of 𝑇 ↔ 𝑇 ⋀ 𝐹. CO1 Understand Low 

6. 

Write the symbolic representation and give 

its contra positive statement of “If it rains 

today, then I buy an umbrella” 

CO1 Understand Low 

7. 
When do you say that two compound 

propositions are equivalent? 
CO1 Understand Low 

8. 
Show that are logically equivalent 

 ( 𝑝 → 𝑟) ∧ (𝑞 → 𝑟)𝑎𝑛𝑑 (𝑝 ∨ 𝑞) → 𝑟 . 
CO1 Create High 

9 
Without using truth table show that 

 𝑝 → (𝑞 → 𝑝) ⟺ ¬𝑝 → (𝑝 → 𝑞). 
CO1 Understand Low 

10. 
Show that is a tautology 

 (𝑝 → (𝑞 → 𝑟)) → ((𝑝 → 𝑞) → (𝑝 → 𝑟)) . 
CO1 Create High 

11. 
Given 𝑃 = {2,3,4,5,6}, state the truth value of 

the statement (∃𝑥 ∈ 𝑝)(𝑥 + 3 = 10 ). 
CO1 Understand Low 

12. 
Let 𝐸 = {−1,0,1,2} denote the universe of 

discourse. If 𝑃(𝑥, 𝑦) = 𝑥 + 𝑦 + 1, find the 

truth value of (∀𝑥)(∃𝑦)𝑃(𝑥, 𝑦). 

CO1 Create High 

13. 
What are the negations of the statements ∀𝑥 

(𝑥2 > 𝑥) 𝑎𝑛𝑑 ∃𝑥 (𝑥2 = 2)? 
CO1 Understand Low 

14 
. 

Give an indirect proof of the theorem  

“ If 3𝑛 + 2” is odd, then n is odd. 
CO1 Understand Low 
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PART-B 

Q.No. Question 

CO 

Mapp

ing 

BT Level 

complexity 

1. 
Prove that ((𝑝 ∨ 𝑞) ∧ ¬(¬𝑝 ∧ (¬𝑞 ∨ ¬𝑟))) ∨  

(¬𝑝 ∧ ¬𝑞) ∨ (¬𝑝 ∧ ¬𝑟) is a tautology 
CO1 Create High 

2. 
Show that  (𝑝 → 𝑞), (𝑟 → 𝑠), (𝑞 → 𝑡),  

(𝑠 → 𝑢), ¬(𝑡 ∧ 𝑢), (𝑝 → 𝑟) ⟹ ¬𝑝 
CO1 Create High 

3. 
Check whether (¬𝑝 ∧ (𝑝 → 𝑞)) → ¬𝑞 

 is a tautology? 
CO1 Analyze Medium 

4. 

Show that is the converse 

true(∃𝑥)(𝑃(𝑥)∧𝑄(𝑥)) 

⟹(∃𝑥)𝑃(𝑥) ∧ (∃𝑥)𝑄(𝑥).                               

CO1 Create High 

5. 

Show that  

∀𝑥(𝑃(𝑥) → 𝑄(𝑥)), ∀𝑥(𝑅(𝑥) → ¬𝑄(𝑥)) ⟹ 

∀𝑥(𝑅(𝑥) → ¬𝑃(𝑥)) 

CO1 Create High 

6. 
Write the symbolic form and negate the 

following statements. 

 Everyone who is healthy can do all kinds 

of work. 

 Some people are not admired by 

everyone. 

 Everyone should help his neighbors 

or his neighbors will not help him. 

 Everyone agrees with someone and 

someone agrees with everyone 

CO1 Understand Low 

7. 

Without constructing the truth tables, obtain the 

principle disjunctive normal form of 

 (¬𝑝 → 𝑟) ∧ (𝑞 ↔ 𝑟) 
CO1 Create High 

8. 
Show that 𝑟 → 𝑠 can be derived from the 

premises  𝑝 → (𝑞 → 𝑠), ¬𝑟 ∨ 𝑝 𝑎𝑛𝑑 𝑞 
CO1 Create High 

9. 

Establish this logical equivalences, where A is a 

proposition not involving any quantifiers. Show 

that (∀𝑥𝑃(𝑥)) ∧ 𝐴 ≡ ∀𝑥(𝑃(𝑥) ∧ 𝐴)𝑎𝑛𝑑 (∃𝑥𝑃(𝑥)) 

∧ 𝐴 ≡ ∃𝑥(𝑃(𝑥) ∧ 𝐴) 

CO1 Create High 

10. 
Show that ∃ 𝑥𝑃(𝑥) ∧ ∃ 𝑥 𝑄(𝑥) and ∃ 

𝑥(𝑃(𝑥)∧𝑄(𝑥)) are not logically equivalent 
CO1 Create High 

11. 
Show that (¬𝑃 ∧ (¬𝑄 ∧ 𝑅)) ∨ (𝑄 ∧ 𝑅) ∨ (𝑃 ∧ 𝑅) 

⇔ 𝑅 without using truth table. 
CO1 Create High 

12. Show that ∀ 𝑥𝑃(𝑥) ∧ ∃ 𝑥 𝑄(𝑥) is equivalent to 

∀ 𝑥 ∃𝑦 (𝑃(𝑥) ∧ 𝑄(𝑦)) 

CO1 
Create High 
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13. 

Show that the hypothesis, “It is not sunny this 

afternoon and it is colder than yesterday”. “We 

will go swimming only if it is sunny”, “ If do not 

go swimming then we will take a canoe trip” and 

“ If we take a canoe trip, then we will be home 

by sunset”. Lead to the conclusion “we will be 

home by sunset”. 

CO1 Create 

 

High 

 

14. 
Prove that √2 is irrational by giving a proof by 

contradiction. 
CO1 Create High 

15. 

Show that the conclusion 

∀𝑥(𝑃(𝑥) → ¬𝑄(𝑥)) follows from the premises 

∃𝑥(𝑃(𝑥) ∧ 𝑄(𝑥)) → ∀𝑦(𝑅(𝑦) → 𝑆(𝑦)) and 

∃𝑦(𝑅(𝑦) ∧ ¬𝑆(𝑦)) 

CO1 
 

Create 
High 

 

16. 

Prove that 
(𝑃 ⟶ 𝑄) ∧ (𝑅 ⟶ 𝑄) ⇔ (𝑃 ∨ 𝑅) ⟶ 𝑄) CO1 Create High 

17. 
Show that ∀𝑥(𝑃(𝑥) ∨ 𝑄(𝑥)) ⟹ ∀𝑥𝑃(𝑥) ∨ 
∃𝑥𝑄(𝑥) by indirect method. 

CO1 Create High 

18. 

Show that the statement “Every positive 

integer is the sum of squares of three integers” 

is false. 

CO1 Create High 

19. 

Using indirect method of proof, derive 

 𝑃 ⟶ ¬𝑆 from the premises 

 𝑃 ⟶ (𝑄 ∨ 𝑹), 𝑄 → ¬𝑃, 𝑆 → ¬𝑅 𝑎𝑛𝑑 𝑃. 

CO1 Apply Medium 

20. 
Without using truth table find PCNF and PDNF 
of [𝑃 ⟶ (𝑄 ∧ 𝑅)] ∧ [¬𝑃 → (¬𝑄 ∧ ¬𝑅)] CO1 Create High 

    21 
Prove that the premises 𝑃 ⟶ 𝑄, 𝑄 ⟶ 𝑅, 𝑅 ⟶ 
𝑆, 𝑆 ⟶ ¬𝑅 and 𝑃 ∧ 𝑆 are inconsistent. 

CO1 Create High 

   22 

Show that the premises “One student in this 

class knows how to write program in JAVA”, 

and “Everyone who knows how to write the 

Programme in JAVA can get a high paying job 

imply a conclusion “someone in this class can 

get a high paying job” . 

CO1 Create High 

   23 

Show that (¬𝑃 ⟶ 𝑅) ∧ (𝑄 ↔ 𝑃) ⟺ (𝑃 ∨ 𝑄 ∨ 
𝑅) ∧ (𝑃 ∨ ¬𝑄 ∨ 𝑅) ∧ (𝑃 ∨¬𝑄 ∨ ¬𝑅) ∧ (¬𝑃 ∨ 𝑄 
∨ 𝑅) ∧ (¬𝑃 ∨ 𝑄 ∨ ¬𝑅). 

CO1 Create High 

   24 

Use the quantifiers to express following 

statements. 1. There is a student in the class 

who can speak Hindi.2.Every student in this 

class knows how to drive a car.3.Some student 

in this class knows has visited Alaska but not 

visited Hawaii.4.All students in this class have 

learned at least one programming language. 

CO1 Apply Medium 

   25 
Obtain the PDNF and PCNF of 
 (𝑃 ∧ 𝑄) ∨ (¬𝑃 ∧ 𝑅) 

CO1 Create High 

   26 

Prove that A⟶ ¬𝐷 is a conclusion from the 

premises 𝐴 ⟶ 𝐵 ∨ 𝐶, 𝐵 ⟶ ¬𝐴 𝑎𝑛𝑑 𝐷 ⟶ ¬𝐶by 

using conditional proof. 

CO1 Create High 
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UNIT II 

COMBINATORICS 

PART-A 

Q.No. Question 

CO 

Mapp

ing 

BT Level 
complexity 

1 State the principle of strong induction. CO2 Remember Low 

2. 
Use mathematical induction to show that 

 1 + 2 + 3 +⋯… .+𝑛 =
𝑛(𝑛+1)

2
  

CO2 Apply Medium 

3. 
Use mathematical induction to show that  

𝑛!≥ 2𝑛+1 , 𝑛 = 1,2,3, … 
CO2 Apply Medium 

4. What is well ordering principle? CO2 Understand Low 

5. 
How many permutations are there in the word 

MISSISSIPPI? 
CO2 Understand Low 

6. State the Pigeonhole principle. CO2 Remember Low 

7. 
What is the number of arrangements of all the six 

letters in the word PEPPER? 
CO2 Understand Low 

8. 
How many permutations of {a,b,c,d,e,f,g} 

starting with a? 
CO2 Understand Low 

9. 
In how many ways can all the letters in 

MATHEMATICAL be arranged? 
CO2 Understand Low 

10. 

Find the minimum of students needs to 

guarantee that 5 of them belongs to the same 

subject if there are 5 different major subjects 

CO2 Create High 

11. 
How many different bit strings are there of 

length seven? 
CO2 Understand Low 

12. 

Twelve students want to place order of different 

ice creams in an ice cream parlor, which has six 

type of ice creams. Find the number of orders 

that the twelve students can place. 

CO2 Create High 

13. 
How many permutations are there in the word 

MALAYALAM? 
CO2 Understand Low 

14. 
Find the recurrence relation for the Fibonacci 

sequence. 
CO2 Create High 

15. 
Find the recurrence relation satisfying the 

equation 𝑦𝑛 = 𝐴(3)𝑛 + 𝐵(−4)𝑛 
CO2 Create High 

 

16. 

Solve the recurrence relation 𝑦(𝑘) − 8𝑦(𝑘 − 

1) + 16𝑦(𝑘 − 2) = 0, 𝑘 ≥ 2, 𝑤ℎ𝑒𝑟𝑒 𝑦(2) = 16 

𝑎𝑛𝑑 𝑦(3) = 80. 

CO2 Create High 

17. Find the recurrence relation of the sequence CO2 Create High 
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𝑠(𝑛) = 𝑎𝑛, 𝑛 ≥ 1 

 18. 
Find the number of non-negative integer 

solutions of the equation 𝑥1 + 𝑥2 + 𝑥3 = 11 
CO2 Create High 

19. 

Determine whether the sequence {𝑎𝑛} is a 

solution of the recurrence relation 𝑎𝑛 = 2𝑎𝑛−1 − 

𝑎𝑛−2, n=2, 3, 4, … where 𝑎𝑛 = 3𝑛 for every 

non-negative integer 𝑛. 

CO2 Create High 

   20. 
What is the solution of the recurrence relation? 

𝑎𝑛 = 6𝑎𝑛−1 − 9𝑎𝑛−2 𝑤𝑖𝑡ℎ 𝑎0 = 1, 𝑎1 = 6 
CO2 Understand Low 

 
PART-B 

Q.No. Question 

CO 

Mapp

ing 

BT Level 

complexity 

1. 
Using induction principles prove that 𝑛3 + 2𝑛 is 

divisible by 3. 
CO2 Apply Medium 

2.. 

Prove by mathematical induction that 

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

                                                                          6 

CO2 
 

Create 
High 

3. 

State the strong induction (the second principle 

of mathematical induction). Prove that a 

positive integer >1 is either a prime number or 

it can be written as product of prime numbers. 

CO2 Create High 

4. 

If n pigeonholes are occupied by (𝑘𝑛 + 1) 

pigeons, where k is a positive integer, prove that 

at least one pigeonhole is occupied by 

 (𝑘 + 1) or more pigeons. Hence, find the 

minimum number of m integers to be selected 

from 𝑆 = {1, 2,3 … 9} so that the sum of two of 

m integers is even. 

CO2 
 

Create 
High 

5. 

In how many ways can six boys and four girls 

be arranged in straight line so that no two girls 

are sit together. 

CO2 Understand Low 

6. 

How many bits of string of length 10 contain 

1. Exactly four 1’s 2. At most four 1’s 3. At least 

four 1’s 4. An equal number of 0’s and 1’s 

CO2 Understand Low 

7. 

  Prove by mathematical induction that 6𝑛+2 + 

72𝑛+1 is divisible by 43, for each positive 

integer n. 

CO2 Create High 

8. 

Let m be any odd positive integer. Then prove 

that there exist a positive integer n such that m 

divides 2𝑛 − 1 

CO2 Create High 
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9. 

Solve the recurrence relation 

𝑎𝑛 = −3𝑎𝑛−1 − 3𝑎𝑛−2 − 𝑎𝑛−3 with 𝑎0 = 5, 

 𝑎1 = −9 𝑎𝑛𝑑 𝑎2 = 15. 

CO2 Create High 

10. 

Find the solution to the recurrence relation 

𝑎𝑛 = 6𝑎𝑛−1 − 11𝑎𝑛−2 + 6𝑎𝑛−3  with initial 

conditions 𝑎0 = 2, 𝑎1 = 5 𝑎𝑛𝑑 𝑎2 = 15 

CO2 Create High 

11. 
Solve the recurrence relation 

𝑎𝑛+1 − 𝑎𝑛 = 3𝑛2 − 𝑛, 𝑛 ≥ 0, 𝑎0 = 3 
CO2 Create High 

   12.. 

Use the method of generating function to solve 

the recurrence relation 

𝑎𝑛 = 4𝑎𝑛−1 − 4𝑎𝑛−2 + 4𝑛; 𝑛 ≥ 2 𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑎0 

= 2 𝑎𝑛𝑑 𝑎1 = 8. 

CO2 Apply Medium 

13 
Solve 𝐺(𝑘) − 7 𝐺(𝑘 − 1) + 10𝐺(𝑘 − 2) = 8𝑘 + 6, 

for 𝑘 ≥ 2  𝑆(0) = 1, 𝑆(1) = 2. 
CO2 Create High 

14 

Solve the recurrence relation 𝑎𝑛 = 3𝑎𝑛−1 + 2, 

𝑛 ≥ 1, 𝑤𝑖𝑡ℎ 𝑎0 = 1 by the method of 

generating function. 

CO2 Create High 

15 

Find the number of integers between 1 to 250 

that are not divisible by any of the integers 2,3,5 

and 7 

CO2 Create High 

16 

Determine the number of positive integer n,  

1 ≤ 𝑛 ≤ 2000 that are not divisible by 2, 3 or 5 

but are divisible by 7. 

CO2 Create High 

17 

Use the method of generating function to solve 

the recurrence relation 𝑠𝑛 + 3𝑠𝑛−1 − 4𝑠𝑛−2 = 0, 

where 𝑛 ≥ 2, 𝑠0 = 3, 𝑠1 = −2 

CO2 Apply Medium 
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UNIT III 

GRAPHS  

PART-A 

Q.No. Question 

CO 

Mapp

ing 

BT Level 
complexity 

1. Define complete graph and draw 𝐾5 CO3 Remember Low 

2. 
Define a regular graph. Can a complete graph be 

a regular graph? 
CO3 Remember Low 

3. 
How many edges are there in a graph with 10 

vertices each of degree 6? 
CO3 Understand Low 

4. Define pseudo graphs. CO3 Remember Low 

5. Define strongly connected graph. CO3 Remember Low 

6. State the handshaking theorem. CO3 Remember Low 

8. 

Represent the given graph using an adjacency 

matrix. 

 

 
CO3 Apply Medium 

9. Define isomorphism of directed graph CO3 Remember Low 

10. 
Define connected graph and a disconnected 

graph with example. 
CO3 Remember Low 

11. 

Let G be the graph with 10 vertices. If four 

vertices has degree four and six vertices has 

degree five , then find the number of edges of G 

CO3 Create High 

12. 

How many edges does a graph 

have if it has vertices of degree 5, 

2, 2, 2, 2, 1? Draw such a graph. 

CO3 Understand Low 

13. 

Use an incidence matrix represents the graph. 

 

CO3 Apply Medium 

14. 

 Draw the graph with the following adjacency    

 matrix   (
0 1 0
1 0 1
0 1 0

)    
CO3 Create High 

15. Define a Hamilton path of 𝐺. CO3 Remember Low 
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16. 

What should be the degree of each vertex of a 

graph G if it has Hamilton circuit? 
CO3 Understand Low 

17. Define complete bipartite graph . CO3 Remember Low 

18. 

State the necessary and sufficient conditions for 

the existence of an Eulerian path in a connected 

graph. 

CO3 Remember Low 

19. 
For which values of 𝑛 do the graphs 𝐾𝑛 𝑎𝑛𝑑 

𝐶𝑛have an Euler path but no Euler circuit? 
CO3 Understand Low 

20. 

Does the graph have a Hamilton path? If so find 

such a path 

 

CO3 Create High 

 
PART-B 

Q.No. Question 

CO 

Mapp

ing 

BT Level 

complexity 

1. 
Prove that the number of vertices of odd 

degree in a graph is always even. 
CO3 Create High 

2. 

Prove that the maximum number of edges in a 

simple disconnected graph G with n vertices 

and k components is  (𝑛 − 𝑘)(𝑛 − 𝑘 − 1)⁄2 

CO3 Create High 

3. 

Prove that a connected graph 𝐺 is Euler graph 

if and only if every vertex of 𝐺is of even 

degree. 

CO3 Create High 

4. 

Prove that a simple graph is bipartite if and 

only if it is possible to assign one of two 

different colors to each vertex of the graph so 

that no two adjacent vertices are assign the 

same color. 

CO3 Create High 

5. 

Examine whether the following pair of graphs 

are isomorphic or not. Justify your answer. 

CO3 
 

Analyze 

 

High 

6.  Let 𝛿(𝐺)𝑎𝑛𝑑 △ (𝐺) denotes minimum and               CO3 Create High 
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maximum degrees of all the vertices of 𝐺 

respectively. Then show that for a non-directed 

graph G 𝛿(𝐺) ≤
2|𝐸|

|𝑉|
≤ ∆(𝐺) 

7. 

Examine whether the following two graphs G 

and G’ associated with the following 

adjacency matrices are isomorphic. 

 

(

  
 

0 1 0
1 0 1
0 1 0

1 0 0
0 0 1
1 0 0

1 0 1
0 0 0
0 1 0

0 1 0
1 0 0
0 1 0)

  
 

 

(

  
 

0 1 0
1 0 1
0 1 0

0 1 0
0 0 0
1 0 1

0 0 1
1 0 0
0 0 1

0 1 0
1 0 1
0 1 0)

  
 

 

 

CO3 Analyze Medium 

8. 

  For any simple graph 𝐺, Prove that the number   

  of edges of 𝐺 is less than or equal to 
𝑛(𝑛−1)

2
       

  where n is the number of vertices in 𝐺. 

CO3 Create High 

9. 
Derive a connected graph has an Euler trail if and 

only if it has at most two vertices of odd degree 
CO3 Create High 

10. 
Prove that the complement of a disconnected 

graph is connected 
CO3 Create High 

11. 

Show that the following graphs 𝐺 and 𝐻 are not 

isomorphic. 

 
CO3 Create High 

12. 

If a graph G has exactly two vertices of odd 

degree then prove that there is a path joining 

these two vertices. 

CO3 Create Create 

13. 

Give an example of a graph which is 

 1. Eulerian but not Hamiltonian 2. Hamiltonian 

but not Eulerian 3. Hamiltonian and Eulerian 4. 

Neither Hamiltonian nor Eulerian 

CO3 Understand Low 
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14 

Using adjacency matrix examine whether the 

following pairs of graphs 𝐺 𝑎𝑛𝑑 𝐺1 given below 

are isomorphism or not. 

CO3 Apply Medium 

15 

Draw the complete graph 𝐾5 with vertices A, B, 

C, D, E. Draw all complete sub graph of 𝐾5 with 

4 vertices. 

CO3 Create High 

16 

Show that the sum of all vertex degree is equal 

to twice the number of edges (or)  the sum of the 

degrees of the vertices of 𝐺 is even. 

CO3 Create High 

17 
Explain cut edges and cut vertices with suitable 

example. 
CO3 Understand Low 
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UNIT IV 

ALGEBRAIC STRUCTURES  

PART-A 

Q.No. Question 

CO 

Mapp

ing 

BT Level 

complexity 

1. 
Define semigroup and monoid. Give an 

example of a semigroup which is not a monoid. 
CO4 Remember Low 

2. Give an example of sub semigroup. CO4 Understand Low 

3. 
Show that semi-group homomorphism 

preserves the property of impotency. 
CO4 Create High 

4. 
Find the idempotent elements of  

𝐺 = {1, −1, 𝑖, −𝑖} under multiplication 
CO4 Create High 

5. Prove that identity element in a group is unique. CO4 Create High 

6. Prove that monoid homomorphism preserves 

inevitability. 
CO4 Create High 

7. State any two properties of a group. CO4 Remember Low 

8. Let Z be a group of integers with binary 

operation * defined by 𝑎 ∗ 𝑏 =𝑎 + 𝑏 − 2 for all 

𝑎, 𝑏 ∈ 𝑍. Find the identity element of the group 

〈𝑍,∗〉. 

CO4 Create High 

9. Prove that if 𝐺 is abelian group, 

then for all 𝑎, 𝑏 ∈ 𝐺, (𝑎 ∗ 𝑏)2 = 𝑎2 ∗ 𝑏2 
CO4 Create High 

10. Show that every cyclic group is abelian. CO4 Create High 

11. 
 

Prove or disprove: Every subgroup of an abelian 

is normal. 
CO4 Create High 

12. If 𝑎 is a generator of a cyclic group𝐺, then show 

that 𝑎−1 is also a generator of 𝐺. 
CO4 Create High 

13. Show that (𝑍5, +5) is a cyclic group. CO4 Create High 

14. Find the left cosets of {[0], [3]} in the addition 

modulo group (𝑍6, +6). 
CO4 Create High 

15. Define kernel of a homomorphism. CO4 Remember Low 

16. State Lagrange’s theorem. CO4 Remember Low 

17 Define a ring and give an example CO4 Remember Low 

18. Prove that the order of an element 𝑎 of a group 

𝐺 is the same as that of its inverse (𝑎−1) 
CO4 Create High 

19. Give an example of a ring which is not a field. CO4 Understand Low 

20. Define integral domain and give an example. CO4 Remember Low 
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PART-B 

Q.No. Question 

CO 

Mapp

ing 

BT Level 

complexity 

1. 
Show that group homomorphism preserves 

identity, inverse, and sub group 
CO4 Create High 

2. 
Prove that the intersection of two subgroups of a 

group 𝐺 is again a subgroup of 𝐺 
CO4 Create Understand 

3. 

Let 𝐺 be a group and 𝑎 ∈ 𝐺. Let 𝑓: 𝐺 → 𝐺 be 

given by 𝑓(𝑥) = 𝑎𝑥𝑎−1, ∀ 𝑥 ∈ 𝐺. Prove that 𝑓 is 

an isomorphism of 𝐺 onto 𝐺 

CO4 
 

Create 
High 

4. 

Show that 𝑀2, the set of all 2𝑋2 nonsingular 

matrices over 𝑅 is a group under usual matrix 

multiplication. Is it abelian? 

CO4 Create High 

5. Show that the union of two subgroups of a group 

G is again a subgroup of 𝐺 if and only if one is 

contained in the other. 

CO4 Create High 

6. State and prove Lagrange’s theorem CO4 Create High 

7. 

If 𝑆 = 𝑁𝑋𝑁, the set of ordered pairs of 

positive integers with the operation ∗ defined 

by (𝑎, 𝑏) ∗ (𝑐, 𝑑) = (𝑎𝑑 + 𝑏𝑐, 𝑏𝑑) and if 

𝑓: (𝑆,∗) → (𝑄, +) is defined by 𝑓(𝑎, 𝑏) = 𝑎⁄𝑏, 

show that 𝑓 is a semi group homomorphism. 

CO4 
 

Create 
High 

8. 

Prove that the set 𝑍4 = {0,1,2,3} is a 

commutative ring with respect to the binary 

operation +4 𝑎𝑛𝑑 ×4 

CO4 Create High 

9. 
Determine whether 𝐻1 = {0, 5, 10} 𝑎𝑛𝑑 𝐻2 = {0, 
4, 8, 12} are subgroups of 𝑍15. 

CO4 Create High 

10. Discuss Ring and Fields with suitable examples CO4 Understand Low 

11. 
State and prove the fundamental theorem of 

group homomorphism 
CO4 Create High 

12. Find the left cosets of the subgroup 𝐻 = {[0], 
[3]} of the group [Z6, +6]. 

CO4 Create High 

13. 
If G is a group of prime order, then prove that G 
has no proper subgroups. 

CO4 Create High 

14. 

Prove that the necessary and sufficient condition 

for a non-empty subset 
H of a group (𝐺,∗)to be a subgroup is 𝑎, 𝑏 ∈ 𝐻 
⇒ 𝑎 ∗ 𝑏−1 ∈ 𝐻 

CO4 Create High 

15. 
Let 𝑓: 𝐺,∗) → (𝐻,△) be group homomorphism 

then show that 𝐾𝑒𝑟(𝑓) is a normal subgroup. CO4 Create High 

16. 
Prove that every subgroup of a cyclic group is 
cyclic. 

CO4 Create High 
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17. 
If (𝐺,∗) is an abelian group and if ∀ 𝑎, 𝑏 ∈ 𝐺. 

Show that 
(𝑎 ∗ 𝑏)𝑛 = 𝑎𝑛 ∗ 𝑏 𝑛, 𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑛 

CO4 Create High 

18. 
Define a cyclic group. Prove that any group of 
prime order is cyclic. 

CO4 Create High 

   19. 

If 𝑓: 𝐺 → 𝐺′ be a group homomorphism and 𝐻 
is a subgroup of 𝐺′, then prove that  𝑓−1(𝐻) is a 

subgroup of 𝐺 
CO4 Create High 

   20. 
Show that(𝑄+,∗) is an abelian group where  ∗ 
is defined as 𝑎 ∗ 𝑏 = 𝑎𝑏⁄2, ∀𝑎, 𝑏 ∈ 𝑄+ 

CO4 Create High 

   21. 

Prove that the set {1, −1, 𝑖, −𝑖} is a finite 

abelian group with respect to the 

multiplication of complex numbers. 

CO4 Create High 

   22. 
State and prove Cayley’s theorem. 

CO4 Create High 
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UNIT V 

LATTICES AND BOOLEAN ALGEBRA  

PART-A 

Q.No. Question 

CO 

Mapp

ing 

BT Level 

complexity 

1. 

Draw a Hasse diagram of ⟨𝑋, ≤⟩ where 𝑋 = 

{1,2,3,4,6,8,12,24}and R be a division 

relation. Find the Hasse diagram of the poset 

<X,R> 

CO5 Create High 

2. 
Show that the least upper bound of a subset B 

in a poset ⟨𝐴, ≤⟩is unique if it exists. 
CO5 Create High 

3. 
Let 𝐴 = {𝑎, 𝑏, 𝑐}and 𝜌(𝐴) be its power set, draw 

a Hasse diagram of ⟨𝜌(𝐴), ⊆⟩. 
CO5 Create High 

4. State distributive lattice. CO5 Remember Low 

5. 

Check whether the posets {(1, 3, 6, 9), 𝐷} and 

{(1, 5, 25, 125), 𝐷} are lattices or not. Justify 

your claim. 

CO5 Analyze Medium 

6. Show that the absorption laws are valid in a 

Boolean algebra. 
CO5 Create High 

7. Define sub lattice. CO5 Remember Low 

8. Define lattice homomorphism. CO5 Remember Low 

9. Give an example of a lattice that is not 

complemented. 
CO5 Understand Low 

10. In a lattice (𝐿, ≤), prove that 𝑎⋀(𝑎⋁𝑏) = 𝑎, ∀𝑎, 

𝑏 ∈ 𝐿 
CO5 Create High 

11. 
 

When is a lattice called complete? CO5 Understand Low 

12. Give an example of a distributive lattice but not 

complete. 
CO5 Understand Low 

13. Define Boolean Algebra. CO5 Remember Low 

14. Show that in a Boolean Algebra 𝑎𝑏′ + 𝑎′𝑏 = 0 

𝑖𝑓𝑓 𝑎 = 𝑏 
CO5 Create High 

15. Prove the Boolean identity 𝑎. 𝑏 + 𝑎. 𝑏′ = 𝑎. CO5 Create High 

16. Is a Boolean Algebra containing six elements? 

Justify your answer. 
CO5 Analyze Medium 

17. What values of the Boolean variables 𝑥 𝑎𝑛𝑑 𝑦 
satisfy 𝑥𝑦 = 𝑥 + 𝑦 ? 

CO5 Understand Low 

18. State the De Morgan’s laws in Boolean algebra. CO5 Remember Low 

19. Find the values, if any, of the Boolean variable 

𝑥 that satisfy 𝑥. 1 = 0 
CO5 Create High 
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PART-B 

Q.No. Question 

CO 

Mapp

ing 

BT Level 
complexity 

1. 

Show that every non-empty subset of a lattice 

has a least upper bound and a greatest lower 

bound. 

CO5 Create High 

2. 
Prove that in a Boolean Algebra(𝑎 ∨ 𝑏)′ = 𝑎′ ∧ 
𝑏′ and (𝑎 ∧ 𝑏)′ = 𝑎′ ∨ 𝑏′ 

CO5 Create High 

3. 

Examine whether the lattice given in the 

following Hasse diagram is distributive or not? 

 

CO5 Analyze Medium 

4. 
If 𝑃(𝑆) is the power set of a non-empty set 𝑆, 
prove that {𝑃(𝑆),∪,∩,\, 𝜙, 𝑆}is a Boolean 

Algebra. 

CO5 
Create 

High 

5. 

If 𝑆𝑛 is the set of all divisors of the positive 
integer 𝑛 and 𝐷 is the relation of ‘division’, 

prove that {𝑆30, 𝐷} is a lattice. Find also all the 
sub lattices of {𝑆30, 𝐷} that contain six or more 
elements. 

CO5 Create High 

6. 
Show that every chain is a distributive lattice. CO5 Create High 

7. 
In a complemented and distributive lattice, then 

prove that complement of each element is 

unique. 

CO5 Create High 

8. 

If 𝑎, 𝑏 ∈ 𝑆, 𝑆 = {1, 2, 3, 6} 𝑎𝑛𝑑 𝑎 + 𝑏 = 𝐿𝐶𝑀 
(𝑎, 𝑏), 𝑎. 𝑏 = 𝐺𝐶𝐷 (𝑎, 𝑏) 𝑎𝑛𝑑 𝑎′ = 6⁄𝑎 , show 
that {𝑆, +,∙ ,  ′1, 6} is a Boolean Algebra. 

CO5 Create High 

9. 
Show that a complemented, distributive lattice is 
a Boolean Algebra. CO5 Create High 

10. 
Show that De Morgan’s laws hold in a boolean 

Algebra  CO5 Create High 

11 

Let 〈𝐿, ≤〉 be a lattice in which * and ⨁ denotes 

the operations of meet and join respectively. 

For any 𝑎, 𝑏 ∈ 𝐿 , 𝑎 ≤ 𝑏 ⇔ 𝑎 ∗ 𝑏 = 𝑎⨁𝑏 = 𝑏 
CO5 Understand Low 

12. Show that every totally ordered set is a lattice. CO5 Create High 

13. 
Show that in a lattice if 𝑎 ≤ 𝑏 ≤ 𝑐, then 

(1) (𝑎⨁𝑏) = 𝑏 ⋆ 𝑐 and 
(2) (𝑎 ∗ 𝑏)⨁(𝑏 ∗ 𝑐) = 𝑏 = (𝑎⨁𝑏) ∗ (𝑎⨁𝑐). 

CO5 Create High 

14. 
Show that in a Boolean algebra 𝑥 ∨ 𝑥 = 𝑥 𝑎𝑛𝑑 
 𝑥 ∧ 𝑥 = 𝑥 

CO5 Create High 

15. 

Show that a lattice homomorphism on a 

Boolean Algebra which preserves 0 and 1 is a 

Boolean homomorphism. 

CO5 Create High 
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16. 
In a Boolean Algebra. Show that 
(𝑎 + 𝑏′)(𝑏 + 𝑐′)(𝑐 + 𝑎′) = (𝑎′ + 𝑏)(𝑏′ + 𝑐) 
(𝑐′ + 𝑎) 

CO5 Create High 

   17. 

Consider the lattice D105 with the partial ordered 

relation divides then 

1. Draw the Hasse diagram of D105 

2. Find the complement of each element of D105 

3. Find the set of atoms of D105 

4. Find the number of sub algebras of D105. 

CO5 Create High 

   18. 
Show that in a distributive and complemented 

lattice 𝑎 ≤ 𝑏 ⇔ 𝑎 ∗ 𝑏′ = 0 ⇔ 𝑎′⨁𝑏 = 1 ⇔ 𝑏′ 
≤ 𝑎′ 

CO5 Create High 

   19. 

If 𝑃(𝑆) is the power set of a set 𝑆 and ∪, ∩ are 

taken as join and meet, prove that ⟨𝑃(𝑆), ⊆⟩ is a 
lattice. Also, prove that the modular inequality 

of a lattice (𝐿, ≤),For any 𝑎, 𝑏, 𝑐 ∈ 𝐿, 𝑎 ≤ 𝑐 ⇔ 
𝑎 ∨ (𝑏 ∧ 𝑐) ≤ (𝑎 ∨ 𝑏) ∧ 𝑐. 

CO5 Create High 

   20. 
In any Boolean algebra, show that 𝑎𝑏′ + 𝑎′𝑏 = 
0 𝑖𝑓𝑓 𝑎 = 𝑏. 

CO5 Create High 

   21. 

Let D30 = {1,2,3,5,6,10,15, 30} and Let the 

relation R be divisor on D30. Find 1. All lower 

bounds of 10 and 15. 

2. the GLB of 10 and 15 

3. all upper bounds of 10 and 15 

4. LUB of 10 and 15. 
5. Draw the Hasse Diagram. 

CO5 Create High 

   22. 

In any Boolean algebra, prove that the following 

statements are 
equivalent: 
 1. 𝑎 + 𝑏 = 𝑏  
 2. 𝑎. 𝑏 = 𝑎  
 3. 𝑎′ + 𝑏 = 1 
 4. 𝑎. 𝑏′ = 0 

CO5 Create High 

   23. 
In a distributive lattice prove that 𝑎 ∗ 𝑏 = 𝑎 ∗ 𝑐 
𝑎𝑛𝑑 𝑎⨁𝑏 = 𝑎⨁𝑐 Imply𝑏 = 𝑐. 

CO5 Create High 

   24. 
Prove the absorption law 𝑥(𝑥 + 𝑦) = 𝑥 using 

the identities of Boolean algebra. 
CO5 Create High 

 

  

 


