










































































SYLLABUS (FORMAT) 

DEENBANDHU CHHOTU RAM UNIVERSITY OF SCIENCE & TECHNOLOGY 

MURTHAL (SONEPAT) HARYANA-131039 

DEPARTMENT OF MANAGEMENT STUDIES 

in All Engineering Branch B. Tech First Year (First Semester Course) 

(Effective from Session 2024-25) 

 

Course Code : HMMGT101D Internal Marks :40   

Title of the Course: Economics for Engineering  External Marks:60 

L-T-P: 3-1-0 Maximum Marks:100  

Credits: 4 Duration of Exam:3 Hours  

  

Course Objective (CO): 
Enable students to understand the economics principles applicable to engineering. To learn the techniques 

of economic decision making and familiarize the students with basic fundamentals of Indian financial 

economy. 

 

UNIT-I (Lecture- 15) 
Concept of Economics- various definitions, nature of Economic problem, Micro and macro economics- 

their features and scope, production possibility curve, Relationship between Science, Engineering 

Technology and Economics. Utility: Concept and measurement of utility, Law of Diminishing Marginal 

Utility, Law of equi-marginal utility – its importance and practical applications.  

UNIT-II (Lecture- 15) 
Demand: Concept, Individual and Market demand schedule, Law of demand, shape of demand curve. 

Elasticity of demand: Concept, measurement of elasticity of demand, factors affecting elasticity of 

demand, practical application of elasticity of demand. Various concepts of cost-Fixed cost, variable cost, 

average cost, marginal cost, money cost, real cost, opportunity cost. Shape of average cost, marginal cost, 

total cost etc. in short run and long run. 

UNIT-III (Lecture- 10) 
Meaning of production and factors of production; Law of variable proportions, Law of Return to Scale, 

Internet and External economics and diseconomies of scale. Meaning of Market, Type of Marker– perfect 

Competition, Monopoly, Oligopoly, Monopolistic competition (Main features of these markers).  

UNIT-IV (Lecture-10) 
Supply and Law of Supply, Role of Demand & Supply in Price Determination and effect of changes in 

demand and supply on price. Nature and characteristics of Indian economy, privatization – meaning, 

merits and demerits. Globalisation of Indian economy – meaning, merits and demerits.  

 

 

Text Books and Reference books: 
N. Gregory Mankiw. Principles of Microeconomics, 

 

Krugman, Paul, and Robin Wells. Microeconomics. New York, NY 

 

WG Sulliman, EM Wicks and CP Koelling, Engineering Economy, Pearson 

 

Chan S Park, Fundamentals of Engineering Economics, Always Learning 

 

Anindya Sen, Microeconomics, OUP India 



 

Leland T. Blank & Anthony J. Tarquin, Engineering Economy, McGraw-Hill 

 

Hal R. Varian Intermediate Microeconomics, W. W. Norton and Company 

 

Ruder Dutt and Sundaram, Indian Economy, S. Chand 

 

 

 

Note: In Semester Examinations, the examiner will set two questions from each unit (total 8 

questions in all) covering the entire syllabus. The students will be required to attempt only 

five questions selecting atleast one question from each unit.  

 

Course Outcome (CO): 
1. Concepts of economics and various applications 

2. Demand curve and cost functions 

3. Law of variable proportions and Market structure 

4. Law of supply and globalisation of Indian economy 

Note: 

1. The paper setter will set two questions (with/without parts) from each units, the first  question will be 

compulsory and comprising of 5 to 10 sub-parts, covering the entire syllabus. The examinee will 

attempt 5 questions in all, along with the compulsory question, selecting one question from each unit. 

All question will carry equal marks. 

 

 

Self-Study based on Economics for Engineering 
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SYLLABUS 

DEENBANDHU CHHOTU RAM UNIVERSITY OF SCIENCE & TECHNOLOGY 

MURTHAL (SONEPAT) HARYANA-131039 

DEPARTMENT OF MATHEMATICS 

B.Tech. (Computer Science &Engg.)  

Semester- II 

(Effective from Session 2024-25) 

 

Course Code : BSMAT104D 

Category: Basic Science Course 

Internal Marks :15+ 25 =40 

Title of the Course: Mathematics - II External Marks: 60 

L-T-P: 3-1-0 Maximum Marks: 100  

Credits: 4 Duration of Exam: 3 Hours  

About the Course: 
This course provides the mathematical tools to analyse the data and make decisions accordingly. The 

various concepts of statistics included in the syllabus are instrumental in making decisions in 
stock markets, financial organisations etc. By knowing these concepts, the students of IT and 

CSE will be able to develop computer programs required for making decisions, forecast on the 

basis of data available. 

Course Objective (CO): 
1. To familiarize measure of central tendency.  

2.  To equip with various distributions. 

3. To familiarize the analysis of statistical data using various distributions. 

 

 

UNIT-I (12 Lectures) 
Measures of Central tendency: Moments, skewness and Kurtosis- Probability distributions: Binomial, 

Poisson and Normal - evaluation of statistical parameter for these three distributions, Correlation 
and regression — Rank correlation.  

 

UNIT-II (12 Lectures) 
Curve fitting by the method of least squares- fitting of straight lines, second degree parabolas and more 

general curves. Test of significance: Large sample test for single proportion, difference of 
proportions, single mean, difference of means, and difference of standard deviations.  

Test for single mean, difference of means and correlation coefficients, test for ratio of variances - Chi-

square test for goodness of fit and independence of attributes.  

 

UNIT-III (12 Lectures) 
Probability spaces, conditional probability, independence; Discrete random variables, Independent random 

variables, the multinomial distribution, Poisson approximation to the binomial distribution infinite 

sequences of Bernoulli trials, sums of independent random variables; Expectation of Discrete 

Random Variables, Moments, Variance of a sum, Correlation coefficient, Chebyshev's Inequality.  

 

UNIT-IV (12 Lectures) 
Continuous random variables and their properties, distribution functions and densities, normal, exponential 

and gamma densities.  

Bivariate distributions and their properties, distribution of sums and quotients, conditional densities, Bayes' 
rule.  

 

 

 



Text Books: 
1. Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.  

2. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, 

Reprint, 2008.  
3. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.  

 

Reference Books: 

 
1. P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Probability Theory, Universal Book Stall, 

2003 (Reprint).  

2. S. Ross, A First Course in Probability, 6th Ed., Pearson Education India, 2002.  

3. W. Feller, An Introduction to Probability Theory and its Applications, Vol. 1, 3rd Ed., Wiley, 

1968.  
4. Veerarajan T., Engineering Mathematics (for semester III), Tata McGraw-Hill, New Delhi, 2010.  

 

Course outcomes:  

 

1. The students will  be able to apply the concepts of Central tendency  in practical work. 

2. The students will learn the concepts of probability and apply it in studying probability 

distribution. 

3. The students will understand the concept of curve fitting and apply these in engineering 

problems.  

4. The students will understand the concepts of testing of hypothesis and apply these 

practical problems.  

5. They will understand and apply the concepts of bivariate distributions techniques in 

engineering problems. 

 

 

Note:   

1. The paper setterwill set two questions (with/without parts) from each units, & a ninth 

compulsory question comprising of 5 sub-parts, covering the entire syllabus. The examinee 

will attempt 5 questions in all, along with the compulsory question (with all it sub-parts), 

selecting one question from each unit.  

2. The use of programmable devices such as programmable calculators, etc. is not allowed 

during the exam.   
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Lesson Plan for Theory Lecture 

(Below format be used by the concerned teacher for framing and implementing the 

lecture plan) 

 

DEENBANDHU CHHOTU RAM UNIVERSITY OF SCIENCE & TECHNOLOGY 

MURTHAL (SONEPAT) HARYANA-131039 

DEPARTMENT OF ---------- 

B.Tech. ____________ 

Semester- II 

(Effective from Session 2024-25) 

 

Course Code Title of the Course Course Structure 

  L-T-P  

Course Outcome: 

1. 

2. 

3. 

4. 

Unit Number Topic to be covered Lecture No. 

I   

II   

III   

VI   

Evaluation Scheme for Continuous Assessment 

   

   

   

Details of Course Co-ordinator 

Course Co-
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CURRICULUM  

for 

Universal Human Values-II (UHV-II) 
(Scheme & Syllabi for First and Second semesters) 
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UNDERGRADUATE DEGREE 

COURSE 

IN 

Bachelor of Technology 

(B.Tech.) 
(Common for All Branches) 

 

 
[w.e.f. 2024-25] 

 

 

 

 

DEENBANDHU CHHOTU RAM UNIVERSITY OF SCIENCE AND TECHONOLOGY 

(Established Under Haryana Legislature Act No. 29 of 2006) 

Murthal-131039, Sonipat (Haryana) 

www.dcrust.ac.in 

http://www.dcrust.ac.in/
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MC-103-D  Universal Human Values-II (UHV-II) 

B.Tech. 1
st Year (Semester–I/II) 

L T P Credits Minor : 15 Marks 

3 0 0 0 TCA : 25 Marks 

TES : 60 Marks 

Total : 100 Marks 

Duration of Examination : 3 Hours 

Unit I 

Introduction to Value Education: Understanding Value Education, Self-exploration as the 

Process for Value Education, Sharing about Oneself, Continuous Happiness and Prosperity – the 

Basic Human Aspirations, Right Understanding, Relationship and Physical Facility, Exploring 

Human Consciousness, Happiness and Prosperity – Current Scenario, Method to Fulfill the 

Basic Human Aspirations, Exploring Natural Acceptance 

Unit II 

Harmony in the Human Being: Understanding Human being as the Co-existence of the Self 

and the Body, Distinguishing between the Needs of the Self and the Body, Body as an 

Instrument of the Self, Understanding Harmony in the Self, Exploring Sources of Imagination in 

the Self, Harmony of the Self with the Body, Programme to ensure self-regulation and Health,. 

 

Harmony in the Family and Society: Harmony in the Family, Values in Human-to-Human 

Relationship, 'Trust' – the Foundational Value in Relationship, ,'Respect' – as the Right 

Evaluation, Understanding Harmony in the Society, Vision for the Universal Human Order, 

Exploring system to fulfil Human Goals 

Unit III 

Harmony in the Nature/Existence: Understanding Harmony in the Nature, Interconnectedness, 

self-regulation and Mutual Fulfilment among the Four Orders of Nature, Exploring the Four 

Orders of Nature, Realizing Existence as Co-existence at All Levels, The Holistic Perception of 

Harmony in Existence, Exploring Co-existence in Existence 

Unit IV 

Implications of the Holistic Understanding: Professional Ethics, Natural Acceptance of 

Human Values, Definitiveness of (Ethical) Human Conduct, Basis for Humanistic Education, 

Humanistic Constitution and Universal Human Order, Competence, Models in Education, 

Holistic Technologies, Production Systems and Management Models, Strategies for Transition 

towards Value-based Life and Profession, Strategies for Transition towards Value-based Life 

and Profession, Exploring Steps of Transition towards Universal Human Order 

TEXT BOOKS 

1A Foundation Course in Human Values and Professional Ethics, R R Gaur, R Asthana, GP 

Bagaria, 2nd Revised Edition, Excel Books, New Delhi, 2019. ISBN 978-93-87034-47-1 

2. The Teacher’s Manual Teachers’ Manual for A Foundation Course in Human Values and 

Professional Ethics, RR Gaur, R Asthana, G P Bagaria, 2nd Revised Edition, Excel Books, New 

Delhi, 2019. ISBN 978-93-87034-53-2 
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REFERENCEBOOKS 

1. Jeevan Vidya: Ek Parichaya, A Nagaraj, Jeevan Vidya Prakashan, Amar kantak,1999. 

2. Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi,2004. 

3. The Story of Stuff(Book). 

4. The Story of My Experiments with Truth-by Mohandas Karamchand Gandhi 

5. Smallis Beautiful -E. F Schumacher. 

6. Slow is Beautiful-Cecile Andrews 

7. Economy of Permanence -JC Kumarappa 

8. Bharat Mein Angreji Raj-Pandit Sunderlal 

9. Rediscovering India-by Dharampal 

10. Hind Swaraj or Indian Home Rule –by Mohandas K. Gandhi 

11. India Wins Freedom-Maulana Abdul Kalam Azad 

12. Vivekananda-Romain Rolland (English) 

13. Gandhi-Romain Rolland (English) 

COURSE OUT COMES: By  the end of the course, students are expected: 

1. To become more aware of themselves, and their surroundings (family, society, nature); 

they would become more responsible in life, and in handling problems with sustainable 

solutions, while keeping human relationships and human nature in mind. 

2. They would have better critical ability. 

3. They would also become sensitive to their commitment towards what they have 

understood (human values, human relationship and human society). 

4. It is hoped that they would be able to apply what they have learnt to their own self in 

Different day-to-day settings in real life, at least a beginning would be made in this 

direction. 

Note: 

1. Examiner will set 9 questions, including one compulsory question of objective type/ short 

answers covering the entire syllabus. There shall be another 8 questions, two from each unit, 

of equal marks and students will be required to attempt one from each unit. 

2. This is a compulsory credit course. The assessment is to provide a fair state of development 

of the student, so participation in classroom discussions, self-assessment, peer assessment 

etc. will be used in evaluation.  

 



DEENBANDHU CHHOTU RAM UNIVERSITY OF SCIENCE AND TECHNOLOGY, 

MURTHAL (Sonipat) Haryana-131039 

B.Tech 1st year (Common for all Branches) 

     DEPARTMENT OF CHEMISTRY 

Engineering Chemistry 

 

Course Code:BSCHM101D Internal marks:Theory:25, Lab:15 

 External Marks: Theory: 50, Lab:10 

L-T-P:3-0-2 Maximum Marks:100 

Credits-4 Duration of Exam:3hrs 

About The Course: The concepts developed in this course will aid in quantification of 

several concepts in chemistry that have been introduced at the 10+2 levels in schools. 

Technology is being increasingly based on the electronic, atomic and molecular level 

modifications. Quantum theory is more than 100 years old and to understand phenomena at 

nano-metre levels, one has to base the description of all chemical processes at molecular 

levels. 

 
 

Course Objective: 

 To acquaint the students with the basic phenomenon/concepts of chemistry, the student faces 

during course of their study in the industry and Engineering field.  

 Explain scientifically the various chemistry related problems in the industry/engineering field. 

 To introduce the new developments and break throughs efficiently in engineering and 

technology. 

 The latest (R&D oriented) topics will make the engineering student upgraded with the new 

technologies. 

UNIT-I 

 Atomic and molecular structure : Schrodinger equation. Particle in a box solutions and their 

applications for conjugated molecules and nanoparticles. Forms of the hydrogen atom wave functions 

and the plots of these functions to explore their spatial variations (derivation excluded). Molecular 

orbitals of diatomic molecules and plots of the multicenter orbitals. Molecular orbital energy level 

diagrams of diatomic. Pi-molecular orbitals of butadiene and benzene and Crystal field theory and the 

energy level diagrams for transition metal ions, Band structure of solids and the role of doping on band 

structures.  

Periodic properties: Effective nuclear charge, penetration of orbitals, variations of s, p, d and f orbital 

energies of atoms in the periodic table, electronic configurations, atomic and ionic sizes, ionization 

energies, electron affinity and electronegativity, polarizability, oxidation states.   (12) 

UNIT-II 

Stereochemistry: Representations of 3 dimensional structures, structural isomers and stereoisomers, 

configurations and symmetry and chirality, enantiomers, diastereomers, optical activity, absolute 

configurations and conformational analysis. Isomerism in transitional metal Compounds. 



Organic reactions and synthesis of a drug molecule: Introduction to reactions involving substitution, 

addition, elimination, oxidation, reduction, cyclization and ring openings (mechanism excluded). 

Synthesis of a commonly used drug molecule (Asprin/Paracetamol)    (12) 

UNIT-III 

Intermolecular forces and potential energy surfaces: Ionic, dipolar and van Der Waals interactions. 

Equations of state of real gases and critical phenomena. Potential energy surfaces (with example). 

Use of free energy in chemical equilibria: Thermodynamic functions: energy, entropy and free 

energy. Estimations of entropy and free energies. Free energy and EMF. Cell potentials, the Nernst 

equation and applications. Acid base, oxidation reduction and solubility equilibria. Water chemistry. 

Corrosion. Use of free energy considerations in metallurgy through Ellingham diagrams. (12) 

      UNIT-IV 

Spectroscopic techniques and applications: Principles of spectroscopy and selection rules. Electronic 

spectroscopy. Fluorescence and its applications in medicine. Vibrational and rotational spectroscopy of 

diatomic molecules. Applications. Nuclear magnetic resonance and magnetic resonance imaging, 

surface characterisation techniques. Diffraction and scattering.     (12)  

    

● To analyse microscopic chemistry in terms of atomic and molecular orbitals and intermolecular 

forces. 

● To rationalize bulk properties and processes using thermodynamic considerations. 

● To distinguish the ranges of the electromagnetic spectrum used for exciting different molecular 

energy levels in various spectroscopic techniques 

● To rationalize periodic properties such as ionization potential, electronegativity, oxidation states 

and electronegativity. 

● To list major chemical reactions that are used in the synthesis of molecules. 

 
Text/Reference Books: 

1. AICTE’s Prescribed Textbook: Chemistry–I with Lab Manual, Manisha Agrawal, Khanna 

Book Publishing, 2023. 

2. Engineering Chemistry, by Manisha Agrawal. 

3. University chemistry, by B. H.Mahan 

4. Chemistry: Principles and Applications, by M.J.Sienko and R.A.Plane 

5. Fundamentals of Molecular Spectroscopy, by C.N.Banwell 

6. Engineering Chemistry(NPTEL Web-book), by B.L.Tembe, Kamaluddin and M.S. Krishnan 

7. Physical Chemistry, by P.W. Atkins 

8. Organic Chemistry: Structure and Function by K.P.C.Volhardt and N.E.Schore,5thEdition 

http://bcs.whfreeman.com/vollhardtschore5e/default.asp 

 

Notes: 

1. The paper setter will set two question (with /without parts) from each of the four units, a ninth 

compulsory question comprising of 6to 10 sub parts, covering the entire syllabus. The examinee will 

attempt 5 question in all, along with the compulsory question (with all it subparts), selecting one question 

from each unit. 

2. The use of programmable devices such as programmable calculators, etc is not allowed during the exam. 

3.. A specific note shall be inserted in relevant question paper where ever the use of graph papers, semi-log 

papers, steam tables, etc. shall be allowed during the examination. 

https://khannabooks.com/index.php?route=product/product&path=99_105&product_id=479
https://khannabooks.com/index.php?route=product/product&path=99_105&product_id=479
https://khannabooks.com/index.php?route=product/product&path=99_105&product_id=479
https://khannabooks.com/index.php?route=product/product&path=64&product_id=114
http://bcs.whfreeman.com/vollhardtschore5e/default.asp


Laboratory/Virtual Laboratory/Field Work 

Course Objective: 

1. Estimate rate constants of reactions from concentration of reactants/products as a function of time. 

2. Measure molecular/system properties such as surface tension, viscosity, conductance 

3. of solutions, redox potentials, chloride content of water, etc 

4. Synthesize a small drug molecule and analyse a salt sample 

 

LIST OF EXPERIMENTS: 

1 . Determination of surface tension of given solvent by stalgmometer. 

 2. Removal of Ca
2+

 and Mg
2+

 hardness from given water sample using ion exchange column. 

3. Calculate the Rf value of given sample using thin layer chromatography. 

4. Calculate the strength of  strong acid by titrating it with  strong base using conductometer. 

5. Calculate the EMF value of given cell. 

6. Prepare the sample of urea formaldehyde and phenol formaldehyde. 

7. Determination of chloride content in given water sample. 

8. To study the kinetics of ethyl ester with NaOH. 

9. Preparation of asprin. 

10. Calculate the saponification value of given oil sample. 

11. Chemical analysis of two anion and two cation in given sample of salt. 

12. Determination of the partition coefficient of a substance between two immiscible 

liquids. 

13. Determine the alkalinity of given water sample. 

14. Study the adsorption phenomena using acetic acid and charcoal. 

15. Lattice structures and packing of spheres. 

16. Determine the viscosity of given liquid using Ostwald viscometer. 

Note: At least 10-12 experiments are to be performed by the students.  

1. Each laboratory class/section shall not be more than about 20 students. 

2. To allow fair opportunity of practical hands on experience to each student, each experiment may either 

done by each student individually or in group of not more than 3-4 students. Larger groups are strictly 

discouraged/disallowed. 

3. Pre-experimental & post experimental quiz/questions may be offered for each lab experiment to 

reinforce & aid comprehension of the experiment.     

 

Suggested Books: 

1. A Text book on Experiments and Calculation –Engineering Chemistry by S. S. Dara, S. Chand 

& Company Ltd. 

2. Essential of Experimental Engineering chemistry, Shashi Chawla, Dhanpat Rai Publishing Co. 

3. Theory & Practice Applied Chemistry – O.P. Virmani, A.K. Narula (New Age). 

 

 



EXPERIMENTS THAT MAY BE PERFORMED THROUGH VIRTUAL LABS: 

 

 

 

S. No. Experiment Name Experiment Link(s) 

1 Determination of surface tension and 

viscosity. 

http://pcv-au.vlabs.ac.in/physical-

chemistry/Determination_of_Viscosity 

_of_Organic_Solvents/ 

2 Ion exchange column for removal of 

hardness of water. 

http://icv-au.vlabs.ac.in/inorganic- 

chemistry/Water_Analysis_Determination_of_

Chemical_Parameters/ 

3 Colligative properties using freezing 

point depression. 

http://pcv-au.vlabs.ac.in/physical-

chemistry/Cryoscopy/ 

4 Lattice structures and packing of 

spheres. 

https://vlab.amrita.edu/?sub=1&brch=282&si

m=370&cnt=1 
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LABORATORY 

 

Choice of 10-12 experiments from the following: 
1. Determination of surface tension and viscosity. 

2. Thin layer chromatography. 

3. Ion exchange column for removal of hardness of water. 

4. Determination of chloride content of water. 

5. Colligative properties using freezing point depression. 

6. Determination of the rate constant of a reaction. 

7. Determination of cell constant and conductance of solutions. 

8. Potentiometry-determination of redox potentials and emfs. 

9. Synthesis of a polymer/drug. 

10. Saponification/acid value of an oil. 

11. Chemical analysis of a salt. 

12. Lattice structures and packing of spheres. 

13. Models of potential energy surfaces. 

14. Chemical oscillations-Iodine clock reaction. 

15. Determination of the partition coefficient of a substance between two immiscible 

liquids. 

16. Adsorption of acetic acid by charcoal. 

17. Use of the capillary viscometers to demonstrate the isoelectric point as the pH of 

minimum viscosity for gelatin sols and/or coagulation of the white part of egg. 

Course Outcomes: 

Laboratory Outcomes:  

The chemistry laboratory course will consist of experiments illustrating the principles of 

chemistry relevant to the study of science and engineering. The students will learn: 

● To estimate rate constants of reactions from concentration of reactants/products as a 

function of time. 

● To measure molecular/system properties such as surface tension, viscosity, 

conductance of solutions, redox potentials, chloride content of water, etc. 

● To synthesize a small drug molecule and analyze a salt sample. 

 

 
 



 

DEENBANDHUCHHOTURAMUNIVERSITYOFSCIENCE&TECHNOLOGY 

MURTHAL (SONEPAT) HARYANA-131039 

DEPARTMENTOFCOMPUTER SCIENCE AND ENGINEERING 

II Semester Course 

(EffectivefromSession2024-25) 

 

Course Code: PCCSE102D InternalMarks:40 

Title of the Course: DISCRETE STRUCTURES ExternalMarks:60 

L-T-P: 3-1-0 Maximum Marks:   100 

Credits: 4 Duration of Exam:   3 Hrs. 

Brief Write-Up About the Course(100-150 words) 

Discrete Structures is a fundamental course in Computer Science and Engineering that provides the 

mathematical foundation for various computing concepts. It introduces students to essential topics 

such as sets, relations, functions, logic, counting principles, graph theory, and algebraic structures, 

which are crucial for problem-solving, algorithm design, data structuring and database 

management. 

The course emphasizes logical reasoning, proof techniques, and combinatorial analysis, enabling 

students to develop analytical thinking skills necessary for areas like database systems, 

cryptography, artificial intelligence, network security, and software engineering and many more. 

 

Course Objective (CO): 

1. Understand the fundamental concepts of sets, relations, functions, and logic, which form the basis 
of computing and mathematical reasoning. 

2. Learn combinatorial techniques such as permutations, combinations, recurrence relations, and 
generating functions, which are essential for algorithm analysis. 

3. Explore graph theory and trees, which play a vital role in network analysis, computer architecture, 
and database indexing. 

4. Study algebraic structures like groups, rings, fields, and Boolean algebra to understand their 

applications in cryptography, data security, and logic design. 

UNIT 1(Lecture-10): Mathematical Foundations and Logic 

Sets, Relations, and Functions: Operations on Sets (Union, Intersection, Difference, Complement), 

Finite  and  infinite Sets,  Countable and  uncountable Sets, Cartesian Products and Power Sets, 

Binary Relations, Types of Relations, Equivalence Relations, Partial Ordering Relation, Functions: 

Injective, Surjective, Bijective, Inverse, and Composition of Functions 

Propositional and Predicate Logic: Propositional Logic: Syntax, Semantics, Truth Tables, Logical 

Equivalence, Normal Forms (CNF, DNF), Predicate Logic: Quantifiers, Free and Bound Variables,  

 

UNIT-II (Lecture-10): Combinatorics and Recurrence Relations 

 

Counting Techniques:Permutations and Combinations, Pigeonhole Principle 

Generating Functions and Recurrence Relations:Recurrence Relations: Linear and Non-Linear, 

Solving Recurrence Relations using Iteration and Substitution, Generating Functions for Counting 

 

UNIT-III(Lecture-10): Graph Theory and Trees 

 

Graphs and Their Properties: Graphs and their properties, Degree, Types of Graphs (Directed, 

Undirected, Weighted, Bipartite), Graph Isomorphism and Connectivity, Eulerian and Hamiltonian 

Paths, Planar Graphs, Graph Coloring, Colouring maps, Colouring Vertices, Colouring  Edges,  List  

Colouring, Perfect  Graph, 



Trees: Binary Trees, Spanning Trees, Minimum Spanning Trees (Prim’s and Kruskal’s Algorithms) 

 

UNIT-IV(Lecture-10): Algebraic Structures and Boolean Algebra 

 

Algebraic Structures: Algebraic Structures with one   Binary Operation, Semi Groups, Monoids, 

Groups, Free and Cyclic Monoids and Groups, Permutation Groups, Substructures, Normal 

Subgroups, Algebraic Structures with two Binary Operation, Rings, Integral Domain and Fields.  

Applications in Computer Science : Introduction to the applications of Discrete Structures in 

Database Management Systems, Computer Networks, Compiler Design, Digital Circuit Design, AI, 

Cryptography. 

 

 

Text Books: 

1. Kenneth H. Rosen, Discrete Mathematics and its Applications, Tata McGraw – Hill 

2. C L Liu and D P Mohapatra, Elements of Discrete Mathematics A Computer Oriented 

Approach, 3rd Edition by, Tata McGraw – Hill. 
3. Susanna S.  Epp,  Discrete  Mathematics  with  Applications,4th  edition,  Wadsworth 

Publishing Co. Inc. 
 

Referencebooks: 

1. J.P. Tremblay and R. Manohar, Discrete Mathematical Structure and It’s Application to 

Computer Science”, TMG Edition, TataMcgraw-Hill 

2. Eric Gossett, Discrete Mathematics with Proof, Wiley 

3. Norman  L.  Biggs,  Discrete  Mathematics,  2nd  Edition,  Oxford  University  Press. 

4. Schaum’s Outlines Series, Seymour Lipschutz, Marc Lipson,Discrete Mathematics, Tata 

McGraw - Hill 

Outcome(CO):Upon successful completion, students will be able to: 

1. Apply logical reasoning and proof techniques to solve computational problems. 

2. Utilize combinatorial methods to analyze algorithms and optimize problem-solving. 

3. Develop solutions using graph theory and tree structures. 

4. Understand algebraic structures and their applications. 
 

Note: 

1.The paper setter will set two questions (with/without parts) from each units, the first 

questionwill be compulsory and comprising of 5 to 10sub-parts, covering the entire syllabus 

.The examinee will attempt 5 questions in all, along with the compulsory question, selecting 

one question from each unit. All question will carry equal marks. 
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