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1ST SEMESTER 

COMPONENT COURSE 

CODE 

COURSE TITLE LEVEL CREDIT L-T-P 

Major (Core) MAT012M101 Calculus 100 3 3-0-0 

MAT012M102 Classical Algebra and 

Trigonometry 

100 3 3-0-0 

Minor MAT012N101 Fundamental Mathematics-I 100 3 3-0-0 

Interdisciplinary 

(IDC) 
IKS992I101 

Introduction to Indian Knowledge 

System – I 

100 
3 

2-1-0 

Ability Enhancement 

course (AEC) 

CEN982A101 Communicative English-I 100 2 2-0-0 

     

Skill Enhancement 

Course (SEC) 
MAT012S111 Mathematical programming tools-I 

100 
3 

0-0-6 

Value Added Course 

(VAC) 
MAT012V101 Ancient Indian Mathematics                           

100 
3 

3-0-0 

SWAYAM 1 MAT012Z191 Swayam 1 100 3/4/5  

 TOTAL CREDIT FOR 1ST SEMESTER 20+3/4/5  

    

2ND SEMESTER 

COMPONENT COURSE 

CODE 

COURSE TITLE LEVEL CREDIT L-T-P 

Major (Core) MAT012M201 Vector analysis and Linear Algebra 100 3 3-0-0 

MAT012M202 Analytical Geometry (2D & 3D) 100 3 3-0-0 

Minor MAT012N201 Fundamental Mathematics-II 100 3 3-0-0 

IDC IKS992I201 Introduction to Indian Knowledge 

System – II 

100 
3 

2-1-0 

AEC 

 

CEN982A201 Communicative English-II 100 2 2-0-0 

     

SEC MAT012S211 Mathematical programming tools-II 100 3 0-0-6 

VAC MAT012V201 Mathematical Foundations for Data 

and Technology   
100 

3 
3-0-0 

SWAYAM 2 MAT012Z291 Swayam 2 100 3/4/5  

 TOTAL CREDIT FOR 2ND SEMESTER 

 
20+3/4/5 

 



3RD SEMESTER 

COMPONENT COURSE 

CODE 

COURSE TITLE LEVEL CREDIT L-T-P 

Major (Core) MAT012M301 Ordinary Differential Equations 200 4 4-0-0 

MAT012M302 Real Analysis 200 4 4-0-0 

Minor MAT012N301 Matrix algebra and Vector calculus 200 4 4-0-0 

IDC MAT012I301 Aptitude and Quantitative Ability   200 3 3-0-0 

AEC CEN982A301 Communicative English-III 200 2 2-0-0 

SEC MAT012S341 Introduction to data science 200 3 2-0-2 

SWAYAM 3 SWAYAM 

CODE 3 
Swayam 3 

100 
3/4/5 

 

 TOTAL CREDIT FOR 3RD SEMESTER 20+3/4/5  

    

4TH SEMESTER 

COMPONENT COURSE 

CODE 

COURSE TITLE LEVEL CREDIT L-T-P 

Major (Core) MAT012M401 Complex Analysis 200 4 4-0-0 

MAT012M402 Abstract Algebra 200 4 4-0-0 

MAT012M403 Partial Differential Equations 200 4 4-0-0 

Minor MAT012N401 Coordinate Geometry 200 3 3-0-0 

MAT012N402 Differential Equations 200 3 3-0-0 

AEC CEN982A401 Communicative English-IV 200 2 2-0-0 

Swayam 4 SWAYAM 

CODE 4 

Swayam 4 200 3/4/5  

 TOTAL CREDIT FOR 4TH SEMESTER 20+3/4/5  

    

5TH SEMESTER 

COMPONENT COURSE 

CODE 

COURSE TITLE LEVEL CREDIT L-T-P 

Major (Core) MAT012M501 Numerical Methods 300 4 4-0-0 

MAT012M502 Number Theory and Graph Theory 300 4 4-0-0 

MAT012M503 Statics and Dynamics 300 4 4-0-0 

Minor MAT012N501 Real Analysis 300 4 4-0-0 

Internship MAT012M521 Internship 300 4  

 TOTAL CREDIT FOR 5TH SEMESTER 20  

    

6TH SEMESTER 

COMPONENT COURSE 

CODE 

COURSE TITLE LEVEL CREDIT L-T-P 

 

Major (Core) 
MAT012M601 

Transform Calculus (Laplace & 

Fourier) 

300 4 4-0-0 

MAT012M602 Metric Space and Topology 300 4 4-0-0 

MAT012M603 Linear Programming 300 4 4-0-0 

MAT012M604 Analytical Mechanics 300 4 4-0-0 

Minor MAT012N601 Modern Algebra 300 4 4-0-0 

 TOTAL CREDIT FOR 6TH SEMESTER 20  



    

B.Sc (Honours) in Mathematics 

7TH SEMESTER 

COMPONENT COURSE 

CODE 

COURSE TITLE LEVEL CREDIT L-T-P 

 

Major (Core) 

MAT012M701 Advanced Calculus 400 4 4-0-0 

MAT012M702 
Spherical Trigonometry and Tensor 

Calculus 

400 4 4-0-0 

MAT012M703 
Mathematical Logic & 

Combinatorics 

400 4 4-0-0 

MAT012M744 Python Programming 400 4 3-0-2 

Minor MAT012N701 Numerical Methods 400 4 4-0-0 

 TOTAL CREDIT FOR 7TH SEMESTER 20  

8TH SEMESTER 

COMPONENT COURSE 

CODE 

COURSE TITLE LEVEL CREDIT L-T-P 

Major (Core) 

 

MAT012M801 Advanced Real Analysis 400 4 4-0-0 

MAT012M802 Fluid Dynamics 400 4 4-0-0 

MAT012M803 Fuzzy set theory 400 4 4-0-0 

MAT012M804 
Linear Algebra and Functional 

Analysis 

400 4 4-0-0 

Minor MAT012N801 Complex Analysis 400 4 4-0-0 

 TOTAL CREDIT FOR 8TH SEMESTER 20  

 

B.Sc (Honours) in Mathematics with Research 

7TH SEMESTER 

COMPONENT COURSE 

CODE 

COURSE TITLE LEVEL CREDIT L-T-P 

 

Major (Core) 

MAT012M701 Advanced Calculus 400 4 4-0-0 

MAT012M702 
Spherical Trigonometry and Tensor 

Calculus 

400 4 4-0-0 

MAT012M744 Python Programming 400 4 3-0-2 

MAT012M721 Dissertation/Research Project 400 4  

Minor MAT012N701 Numerical Methods 400 4 4-0-0 

 TOTAL CREDIT FOR 7TH SEMESTER 20  

8TH SEMESTER 

COMPONENT COURSE 

CODE 

COURSE TITLE LEVEL CREDIT L-T-P 

Major (Core) 

 

MAT012M801 Advanced Real Analysis 400 4 4-0-0 

MAT012M802 Fluid Dynamics 400 4 4-0-0 

Minor MAT012N801 Complex Analysis 400 4 4-0-0 

 MAT012M821 Dissertation/Research Project 400 8  

 TOTAL CREDIT FOR 8TH SEMESTER 20  



SYLLABUS (1ST SEMESTER) 
 

Subject Name: Calculus                  Level: 100                       Subject Code: MAT012M101 

L-T-P-C: 3-0-0-3              Credit: 3                         Scheme of Evaluation: T 

 

Objective: The objective of Calculus (MAT02M101) is to impart the fundamental concepts of 

calculus and to explain various real-life problems which can be solved by using calculus. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 
Recall different methods of finding higher order differential and 

integral calculus of various functions. 
BT1 

CO2 

Illustrate various methods to find higher order differentiation 

and integration of various functions. BT2 

CO3 
Apply differentiation to find extreme values of functions, 

Jacobian, physical properties of various transformations. 
BT3 

CO4 

Analyze concepts of differential calculus and integral calculus 

theories and their applications to scientific problems. BT4 

 

Prerequisite: 

 

• Basic concepts of function, limit, continuity, differentiability of single variable functions 

• Basic differentiation of important functions (from 10+2 level). 

• Basic integration of important functions (from 10+2 level). 

 

Detailed Syllabus: 

Modules Topics / Course Contents Periods 

 

I 

 

Differentiation:  

Successive differentiation, nth derivative of some standard functions and 

Leibnitz’s theorem, function of several variables, limit and continuity of 

function of several variables, partial differentiation, partial derivatives of first 

and higher orders for functions of two and three variables, Euler’s theorem on 

homogeneous functions, total derivatives.  

15 

 

II 

 

Application of differentiation: 

Jacobian, maxima and minima of function of several variables (two and three 

variables only), Leibnitz’s rule (differentiation under integral sign). 

Tangents and normal-angle of intersection of two curves, length of tangent, 

normal, derivative of arc-length, pedal equations, angle between radius vector 

and tangent, Asymptotes-definition and working rules for finding asymptotes 

(in case of Cartesian equations). 

15 



 

III 

 

Curvature and curve tracing: 

Curvature-definition of curvature and radius of curvature (Cartesian and 

polar), formulae for radius of curvature, circle of curvature. 

Singular points, double points, cusp, node, conjugate point, multiple point, 

determination of multiple points of the curve 𝑓(𝑥, 𝑦) = 0. 
Curve tracing—tracing of catenary, cissoid, asteroid, cycloid, folium of 

Descartes, cardioide, lemniscate. 

15 

IV 

Integration and its applications: 

Integrals of the form 

∫
𝑝𝑥+𝑞

√𝑎𝑥2+𝑏𝑥+𝑐
𝑑𝑥, ∫(𝑝𝑥 + 𝑞)√𝑎𝑥2 + 𝑏𝑥 + 𝑐 𝑑𝑥, ∫

𝑑𝑥

(𝑝𝑥+𝑞)√𝑎𝑥2+𝑏𝑥+𝑐
 

Integration of rational functions of sin x and cos x.(review only) 

 Reduction formulae for integration of some functions, 

Multiple integral (double, triple integral and application), Change of variables, 

change of order of integration.  

 

 

 

 

 

15 

TOTAL 60 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

60 _ 

30 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

 

Text Book: 

 

1. Differential and Integral calculus; Piskunov N.; Paperback edition; 2018; Aargon Press.  

 

 Reference Books: 

 

1. Apostol Tom M.; Calculus Volume-1; Second edition; 1975; John Wiley and Sons. 

2. Apostol Tom M.; Calculus, Volume-2; Second edition; 1975;  John Wiley and Sons. 

3. Ayres Frank , Jr., Mendelson Elliott; Calculus; 2013; (Schaum’s Outlines), McGraw -Hill. 

 

 

  



SYLLABUS (1ST SEMESTER) 

Subject Name: Classical Algebra and Trigonometry   Level: 100 Subject Code: MAT012M102 
 
L-T-P-C: 3-0-0-3                 Credit: 3                               Scheme of Evaluation: T 

 

Objective: The objective of Classical Algebra and Trigonometry (MAT012M102) is to impart the 

fundamental concepts of classical algebra and trigonometry and to apply the results of classical 

algebra and trigonometry to any other field of mathematics for higher study. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 Define concept of classical and trigonometry. BT1 

CO2 
Understand inequalities and different inequality theorems. 

BT2 

CO3 Solve different types of algebraic equations. BT3 

CO4 
Analyze various aspects of trigonometric and logarithm 

functions. 
BT4 

 

Prerequisites:    

• Concept of Classical Set theory. 

 

Detailed Syllabus: 

Modules Topics/Course content Periods 

I 

Relations: 

Review (Relations, Functions, Composition of functions, Invertible 

functions), Binary relation, Well ordering principle, Equivalence relation, 

congruence relation in integers, Equivalence class, Relation induced by a 

partition of a set, Fundamental theorem on Equivalence relation, Partial 

order relation, Chain, Hasse diagram of partially ordered set, Maximal, 

Minimal element, infimum, supremum. 

   15 

II 

 

Inequalities:  

Inequalities 𝐴𝑀 ≥  𝐺𝑀 ≥  𝐻𝑀 and their generalizations, the theorem of 

weighted     means, Cauchy Schwarz Inequality, Weirstrass’ Inequalities, 

Extreme values of sum & product.                                                                                                     

 

   15 



III 

Theory of equations: 

Relation between the roots and coefficients of a general polynomial 

equation in one variable, Transformation of equations, Descarte’s rule of 

signs, Strum’s theorem (statement only), Symmetric functions of roots, 

Solution of cubic equation by Cardon’s method, Solution of biquadratic 

equation by Ferrari’s method. 

    15 

IV 

De’Moivre’s theorem and its applications: 

De’Moivre’s theorem, Expansion of cosx and sinx in positive integral 

powers of x, Logarithm of a complex number, Exponential and 

Trigonometric functions of a complex variable, Euler’s expansion for 

cosine and sine, Inverse functions, Gregory’s series and its variants.                                   

   15 

Total    60 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

60 _ 

    30  (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Books: 

1. Higher Algebra (classical); Mapa S.K.; 2014; Sarat Book House; Calcutta.  

2. Part II- Plane Trigonometry; Loney S. L.; Paperba edition; 2016; G.K. Publication Private 

limited.  

 

Reference Books: 

1. Higher Algebra; Hall H.S. and Knight S. R.; Paperback edition; 2016; Arihant Publications. 

2. Das and Mukherjee; Higher Trigonometry; 33rd edition; 1933, Dhur and Sons; Kolkata.  

3. Das B. & Maiti S. R.; Higher Algebra; 16th edition; 2010; Asoke Prakasan; Calcutta. 

4. Bernard, S. & Child, J.M.; Higher Algebra; 2000; Macmillan India Ltd; Delhi. 

 

 

  



SYLLABUS (1ST SEMESTER) 
 

Subject Name: Fundamental Mathematics-I   Level: 100    Subject Code: MAT012N101 

L-T-P-C: 3-0-0-3              Credit: 3                         Scheme of Evaluation: T 

 

Objective: The objective of Fundamental Mathematics-I (MAT02N101) is to impart the 

fundamental concepts of calculus and to explain various real-life problems which can be solved by 

using calculus. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 
Recall different methods of finding derivative and integration of 

various functions. 
BT1 

CO2 

Illustrate different methods to find differentiation and 

integration of various functions. BT2 

CO3 
Apply differentiation to find extreme values of functions, 

Jacobian and tangent and normal. 
BT3 

CO4 

Analyze concepts of differential calculus and integral calculus 

theories and their applications to scientific problems. BT4 

 

Prerequisite: 

 

• Basic concepts of function, limit, continuity, differentiability of single variable functions 

• Basic differentiation and integration of important functions (from 10+2 level). 

 

Detailed Syllabus: 

Modules Topics / Course Contents Periods 

 

I 

 

Differentiation: 

Limit and continuity of a function, Derivative of a function, Geometrical 

meaning of derivative, Product rule, Quotient rule and chain rule of 

differentiation, Successive Differentiation, Leibnitz’s theorem, Partial 

derivative and total derivative. 

15 

 

II 

 

Application of differentiation: 

Rolle’s theorem, Mean value theorem, Jacobian, Maxima or minima of a 

function of two variables, Tangent and normal. Leibnitz’s rule for 

differentiation under integral sign. 

15 



 

III 

 

Integration: 

Definition, Standard formulae, Rules of integration, Method of substitution, 

Integration by parts, Method of Partial fractions, Standard integrals, Definite 

integrals, Properties of definite integrals.  
15 

IV 

Application of integration: 

Reduction formulae for some standard functions, Multiple integral (double and 

triple integral), Area, volume and surface area by integration.  

 

 

15 

TOTAL 60 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

60 _ 

    30  (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Book: 

 

1. Differential and Integral calculus; Piskunov N.; Paperback edition; 2018; Aargon Press.  

 

 Reference Books: 

 

1. Apostol Tom M.; Calculus Volume-1; Second edition; 1975; John Wiley and Sons. 

2. Apostol Tom M.; Calculus, Volume-2; Second edition; 1975;  John Wiley and Sons. 

3. Ayres Frank , Jr., Mendalson Elliott; Calculus; 2013; (Schaum’s Outlines), McGraw -Hill. 

  



 

SYLLABUS (1ST SEMESTER) 
 

Subject Name: Introduction to Indian Knowledge System - I   Level: 100    Subject 

Code: IKS992I101 

L-T-P-C: 2-1-0-3              Credit:3                     Scheme of Evaluation: T  

 

 

 

 

Course objectives: 

This Foundation course is designed to present an overall introduction to all the streams of IKS 

relevant to the UG program. It would enable students to explore the most fundamental ideas that 

have shaped Indian Knowledge Traditions over the centuries. 

Course Outcomes: 

On completion of this course students will be able to – 

CO Contents BT Level 

CO1 Recall the rich heritage of Indian knowledge systems BT level 1 

CO2 Describe the contribution of Indian knowledge systems to the world BT level 2 

CO3 
Demonstrate knowledge of sociocultural and ethnolinguistic diversity 

that constitutes the soul of Bharatvarsha 
BT level 2 

CO4 Apply traditional knowledge and techniques in day-to-day life BT level 3 

CO5 
Distinguish knowledge traditions that originated in the Indian 

subcontinent 
BT level 3 



 

 

Module Course Contents Periods 

 

 

 

 

 

 

 

 

 

I 

Introduction to Indian Knowledge Systems (IKS): 

-What is the Indian Knowledge System? 

-Definition of Indigenous/ Traditional Knowledge 

-Scope, and Importance of Traditional Knowledge. 

Ancient India- Bharat Varsha: 

-People of Ancient Bharat Varsha 

-Our great natural heritage: The great Himalayas and the rivers. 

- The civilizations of the Sindhu-Ganga valley, and the Brahmaputra 

valley. 

-Our coastal plains. 

-Our Nature: Forests and Minerals 

-Ancient Indian Traditional Knowledge and Wisdom about nature and 

climate. 

 

 

 

 

 

 

 

 

 

15 

 

 

 

II 

Indian Heritage of Knowledge: 

-Ancient Indian Knowledge: The Vedas and its components-the 

Vedangas 

-Ancient Indian books and treaties: The Sastras. 

-The Great Indian Epics: The Ramayana and The Mahabharata 

-Epics and religious treaties of ancient Assam: Introduction to Madhav 

Kandali’s Ramayan and Srimanta Sankardev’s Dasam Skandha 

Bhagavat of the Puranas. 

-Ancient Traditional Knowledge-The Agamas 

-The ancient Buddhist knowledge: Tripitaka: Vinaya, Sutta and 

Abhidhamma Pitaka 

Languages and language studies in India: 

-What is linguistics? 

-Script and Language 

-Alphabet of the Indian languages Varnamala: Origin, Evolution, and 

phonetic features. 

-Languages of India 

 

 

 

15 



-Important texts of Indian languages: Skills Siksha, 

Expression/Prounciation-Nirukta, Grammer-Vyakarana, Poetic rhythm- 

Chandas. 

-Paninian Grammar: A Brief Introduction 

Introduction to Fine Arts and Performing Arts of India: 

-Ancient Indian classical music and dance forms: The Science of 

Dramas-Natyasastra and the Science of Music-Gandharva-Veda. 

-Aesthetics in Indian Art and Culture. 

-Folk music and traditional dance forms of the Northeast. 

    III Indian Science & Technology 

-Ancient India’s contribution to Mathematics- Number System. 

Algebra and Arithmetic, Geometry and Trigonometry. 

-Origin of Decimal system in India; nomenclature of numbers in the 

Vedas. Zero and Infinity. Sulba-sutras. Contribution of Brahmagupta and 

Sridhar Acharya to Mathematics. Important texts of Indian mathematics. 

• Indian Astronomy: Planetary System. Motion of the Planets. 

Velocity of Light. Eclipse. Astronomy. Navagrahas. Important 

works in Indian Astronomy. Aryabhata and Nilakantha: 

Contribution to Astronomical Studies. 

• Indian Metal Works: Mining Techniques. Types of Metals. 

Tools & Techniques for Metal Smelting with examples. 

Metalworks in pre-modern India: Special reference to NE 

India. 

 

   15 

  IV Contribution of Ancient India to Health Sciences: 

-Traditional Indigenous systems of medicines in India: 

- Ayurveda and Yoga: Elements of Ayurveda: Gunas and Doshas, 

Pancha Mahabhuta and Sapta-dhatu. 

-Concept of disease in Ayurveda 

-Ayurvedic lifestyle practices: Dinacharya and Ritucharya. 

-Important Ayurvedic Texts 

-Hospitals in Ancient India 
-Ayurveda: Gift of India to the modern world. 

  15 



  EL The experiential learning sessions may include: 

 

• Field Visits: Organizing visits to historical sites, museums, 

traditional craft centers, and other places relevant to Indian 

knowledge systems. 

• Interactive Sessions: Engaging students in discussions with 

experts and practitioners in various fields of Indian knowledge 

systems to gain insights and practical knowledge. 

• Online Lecture Series: Providing the students with online 

lectures by distinguished experts in the field of the Indian 

Knowledge System. 

• Hands-on Activities: Providing opportunities for students to 

participate in activities related to traditional arts, crafts, music, 

dance, agriculture, etc., to understand the practical aspects of 

Indian knowledge systems. 

Practical Demonstrations: Conducting workshops or sessions to 

demonstrate traditional practices, such as yoga, Ayurveda, Vastu Shastra, 
etc., for the students. 

  30 

Total 90 

 

Textbooks Books: 

1. Mahadevan, B., Bhat Vinayak Rajat, Nagendra Pavan RN. (2022), Introduction to Indian 

Knowledge System: Concepts and Applications. PHI Learning Private Ltd. 

2. Mukul Chandra Bora, Foundations of Bharatiya Knowledge System. Khanna Book 

Publishing 

Reference Books: 

1. Baladev Upadhyaya, Samskrta Śāstrom ka Itihās, Chowkhambha, Varanasi, 2010. 

2. D. M. Bose, S. N. Sen and B. V. Subbarayappa, Eds., A Concise History of Science in India, 

2nd Ed., Universities Press, Hyderabad, 2010. 

3. Astāngahrdaya, Vol. I, Sūtrasthāna and Śarīrasthāna, Translated by K. R. Srikantha Murthy, 

Vol. I, Krishnadas Academy, Varanasi, 1991. 

4. Dharampal, The Beautiful Tree: Indian Indigenous Education in the Eighteenth 

Century, Dharampal Classics Series, Rashtrotthana Sahitya, Bengaluru, 2021. 

5. J. K. Bajaj and M. D. Srinivas, Indian Economy, and Polity in Eighteenth-century 

Chengalpattu, in J. K. Bajaj ed., Indian Economy and Polity, Centre for Policy 

Studies, Chennai, 1995, pp. 63-84 

Credit Distribution (hours) 

L/T P EL 

60 0 30 

  



SYLLABUS (1ST SEMESTER) 

 

Subject Name: CEN I: Introduction to Effective Communication Level: 100    Subject Code: 

CEN982A101 

L-T-P-C: 1-0-0-1              Credit: 1                         Scheme of Evaluation: T 

 

Course Objective: To understand the four major aspects of communication by closely examining 

the processes and outlining the most effective ways to communicate with interactive activities. 

 

Course Outcomes: On successful completion of the course the students will be able to 

 

CO 

Level 

Course Outcome Blooms 

Taxonomy Level 

 

CO 1 

List the elements and processes that make for successful 

communication and recognise everyday activities that deserve closer 

attention in order to improve communication skills 

 

BT 1 

 

CO 2 

Contrast situations that create barriers to effective communication 

and relate them to methods that are consciously devised to overcome 

such hindrance 

 

BT 2 

 

CO 3 

Apply language, gestures, and para-language effectively to avoid 

miscommunication and articulate one’s thoughts and build 

arguments more effectively 

 

BT 3 

 

Detailed Syllabus 

Units Course Contents Periods 

 

 

I 

Introduction to Effective Communication 

• Listening Skills 

o The Art of Listening 

o Factors that affect Listening 

o Characteristics of Effective Listening 

o Guidelines for improving Listening skills 

 

 

5 

 

II 

• Speaking Skills 

o The Art of Speaking 

o Styles of Speaking 

o Guidelines for improving Speaking skills 

o Oral Communication: importance, guidelines, and barriers 

 

5 



 

III 

• Reading Skills 

o The Art of Reading 

o Styles of Reading: skimming, surveying, scanning 

o Guidelines for developing Reading skills 

 

5 

 

IV 

• Writing Skills 

o The Art of Writing 

o Purpose and Clarity in Writing 

o Principles of Effective Writing 

 

5 

     

Text Books: 

1. Rizvi, M. Ashraf. (2017). Effective Technical Communication. McGraw-Hill. 

2. Chaturvedi, P. D. and Chaturvedi, Mukesh. (2014). Business Communication. Pearson. 

3. Raman, Meenakshi and Sharma, Sangeeta. (2011). Technical 

Communication: Principles and Practice (2nd Edition): Oxford University 

Press. 

 

Credit Distribution 

Lecture/Tutorial Practicum Experiential Learning 

15 hours - 10 hours 

- Movie/ Documentary 

/Podcasts screening 

- Peer teaching 

 

 

 

 

 

 

 

 

 

 

 



 

SYLLABUS (1st  SEMESTER) 

Subject Name: Mathematical programming tools-I   Level: 100  Subject Code: 

MAT012S111 

L-T-P-C: 0-0-6-3              Credit Units: 3                 Scheme of Evaluation: P 

 

Course Objectives:  

The objective of Mathematical programming tools-I is to familiarize students with the usage of 

mathematical software (Mathematica/MATLAB/Maxima/Maple). 

 

After successful completion of the course, student will be able to 

CO Course outcome Bloom’s Taxonomy 

Level 

CO1 Define basic terms relating to Mathematica BT1 

CO2 
Demonstrate different functions using codes of 

Mathematica 
BT2 

CO3 Apply different codes of Mathematica to find outputs. BT3 

CO4 
Compare and conclude the output obtained by using 

Mathematica 
BT4 

 

Prerequisites:    

• Knowledge of fundamentals of algebra, calculus and linear algebra. 

 

Detailed Syllabus: 

Modules Topics/Course content Periods 

I 

Functions of single variable and their Graphs:  

Use of Mathematica as a calculator, Defining Function of single variable, 

Computing and plotting functions in 2D, Plot Options. 

15 

II 

 

Functions of two variables and their Graphs:  

 

Plotting functions of two variables using Plot3D function, Contour Plot 

using “ContourPlot”, Plotting para metric curves surfaces using 

‘ParametricPlot3D’ function, Customizing plots. 

15 



III 

Algebra: 

 

Factoring, Expanding and plot polynomials, Finding Roots of Polynomials 

with ‘Solve’ and ‘NSolve’, Partial fractions using ‘Apart’, Simplification, 

Solving Systems of Equations. 

 

15 

IV 

Calculus: 

 

Computing Limits, Derivative of a given function, Partial Derivative of a 

function, Finding higher Order Derivatives. 

15 

Total 60 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

- 60 

    30 (Problem solving, 

Project, Internship, 

Seminar, Workshop) 

 

Text Book: 

1. Bruce F. Torrence, Eve A. Torrence, The Student’s Introduction to Mathematica ® A 

Handbook for Precalculus, Calculus, and Linear Algebra, CUP 

 

Reference Book: 

 

1. Bindner, Donald & Erickson, Martin. (2011): A Student’s Guide to the Study, Practice, 

and Tools of Modern Mathematics. CRC Press, Taylor & Francis Group, LLC.  

 

 

 

 

 

 

 

 

 

 

 



 

SYLLABUS (1st  SEMESTER) 

 
Subject Name: Ancient Indian Mathematics                          Subject Code: MAT012V101 
 
L-T-P-C: 3-0-0-3              Credit Units: 3         Scheme of Evaluation: T 

 

Objective: The general objectives of the course Ancient Indian Mathematics                          (MAT012V101) 

are to enable students understand the evolution of mathematical ideas and the contributions of ancient 

Indian Mathematicians.  

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s Taxonomy 

Level 

CO1 
Recall  the contribution of ancient Indian mathematician and their 

impact on evolution of mathematics. 
BT1 

CO2 Explain  the evolution of mathematical ideas in ancient India BT2 

CO3 
Apply the traditional Indian mathematical concept to contemporary 

mathematical development  
BT3 

CO4 
Analyze the role of ancient Indian mathematics in astronomy, 

architecture and cultural Practices. 
BT4 

 

Prerequisites: Basic knowledge of Mathematics 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Development of Mathematics in ancient India 

• Overview of the development of mathematics in ancient India.  

• Geometry in Sulbasūtras: 

Application of geometry in ritualistic and architectural practices, geometric 

constructions for altars, Concept of right angle , approximation of √2 . 

Evolution of Number system: 

Number system and Numeration, Decimal Place –Value System, Concept of zero     ( 

Sunya) and negative numbers 

15 

II 

 

Algebra and Arithmetic Traditions  

Bijaganita tradition 

Development of algebra in India , Linear and quadratic equations in ancient texts,  

Detailed study of Bhaskara II’s method 

Solution of quadratic equations, Interminate equations 

The Chakravala method to solve Pell type equations  

Arithmetic Operations and algorithms described in classical texts.  

15 



III 

Mathematics in Ancient Indian Astronomy and Architecture 

Mathematical Principles in ancient astronomy, Calendar Calculations and time 

measurement, Geometry in Temple Architecture, Symmetry and pattern in Indian art.. 

The Golden Age of Indian Mathematics: Contribution of Āryabhaṭa , 

Brahmagupta and Lilavati 

15 

IV 

Vedic Mathematics and Mental Computation 

Introduction to Vedic Mathematics – historical context, study of Sutras and Sub-

sutras. 

Techniques for Rapid multiplication and division, Squaring and cube calculations, 

solving simple equations mentally.  

Critical evaluation: Mathematical validity of methods, comparison with standard 

algorithm. 

15 

Total     60 

 

CreditDistribution 

       Theory Practicum ExperientialLearning 

60 - 

    30 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

 

Text Book:  

 

1. Studies in History of Indian Mathematics, C. S. Seshadri, Ed., Hindustan Book Agency, Delhi, 

2010 

2. The Mathematics of India: Concepts, Methods, Connections, Divakaran, P. P.  Hindustan Book 

Agency, 2018; Reprint, Springer New York, 2018.  

 

Reference Books: 

 

3. G. G. Joseph, Indian Mathematics: Engaging the World from Ancient to Modern Times, World 

Scientific, London, 2016.  

4. G. G. Emch, M. D. Srinivas and R. Sridharan, Eds., Contributions to the History of Mathematics 

in India, Hindustan Book Agency, Delhi, 2005.  

5. S. Balachandra Rao, Indian Mathematics and Astronomy: Some Landmarks, 3rd Ed. Bhavan's 

Gandhi Centre, Bangalore, 2004.  

 

NPTEL Lectures by M.D. Srinivas, M.S. Sriram and K. Ramasubramanian 

 

 

 

 

 



SYLLABUS (2ND  SEMESTER)  

 

Subject Name: Vector Analysis and Linear Algebra Level: 100 Subject Code: 

MAT012M201 

L-T-P-C: 3-0-0-3                Credit: 3                 Scheme of Evaluation: T 

 

Objectives: The objective of Vector Analysis and Linear Algebra (MAT012C201) is to provide 

the fundamentals & concept of vector algebra, vector calculus and matrix algebra. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 
Remember the definitions and formulae of vector calculus and 

linear algebra.,  
BT1 

CO2 Understand the theories of vector analysis and linear algebra. BT2 

CO3 
Apply the theories of vector analysis and linear algebra to solve 

related problems.  
BT3 

CO4 
Analyze the theories of vector analysis and linear algebra with 

examples.  
BT4 

 

Prerequisites:    

• Position vector, collinear vectors, parallel vectors, coplanar vectors, unit vectors, 

modulus of a vector, rectangular resolution of a vector, vector addition, scalar product 

and vector product of two and three vectors 

• Matrix addition and multiplication. 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Vector Algebra: 

Scalar and vector product of four vectors, Conditions for collinearity and 

coplanarity, Vector equations of line and  Plane, Distance of a point from 

a line, length of perpendicular from a point to a plane, distance of a point 

from a plane, Equation of the line of intersection of two planes. Shortest 

distance between two skew lines. 

   15 



II 

 

Vector Calculus: 

Ordinary differentiation of vector functions, Partial derivatives, Vector 

differential operator, Properties & significance of gradient, divergence & 

curl, Laplacian, Level surface, Directional derivative. 

Line, Surface and volume integrals. Green’s theorem (with proof) and 

applications. Stokes theorem, Gauss divergence theorem (without proof) 

and their applications.   

   15 

III 

Matrix Algebra and Determinants: 

Algebra of matrices/Identity, scalar, diagonal matrix and Trace/Transpose 

of a Matrix, Power  Matrices, Invertible Matrices/ Special Matrices: 

Symmetric, Skew-symmetric Matrices, Idempotent, nilpotent and 

orthogonal Matrices /  Complex Matrices, Hermitian and Skew-Hermitian 

Matrices, Unitary Matrices / Normal Matrices and Properties / square block 

matrices. Basic properties of determinants, Cofactors, minors, principal 

minors / Singular and non-singular matrices/Evaluation of determinants: 

Laplace expansion / Adjoint and its properties / Volume as a determinant. 

    15 

IV 

System of linear equations: 

System of linear equations / Elementary row operations; pivots / Inverse of 

a matrix (Gauss-Jordan reduction), Cramer’s rule, Rank of a matrix, 

Echelon matrices, Normal form/ consistency and inconsistency of the 

system (homogeneous and non-homogeneous) / solution using Gauss 

elimination and Gauss-Jordan elimination / LU Decomposition method. 

   15 

Total 60 

 

 

Text Books: 

1. Vector Analysis; Spiegal Murrary, 2nd Edition, 2017; Tata McGraw Hill Education. 

2. Linear Algebra, Hoffman Kenneth and Kunze Ray, 2015, PHI learning private limited. 

Reference Books:  

1. Narayana Shanti; A Text Book of Vector Calculus; 2003; S. Chand & Co., New Delhi. 

2. Lipschutz Seymour, Linear Algebra, 2017, Tata McGraw-Hill publishing Co Ltd. 

3. Friedberg, Insel, Spence, “Linear Algebra”, 4th edition 2015, Pearson Education India. 

4. Raisinghania M. D.; Vector Analysis; 2nd Edition; 2015; S. Chand And Co.   

 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

60 - 

    30  (Problem solving, 

Presentation, Project, 

Internship,  Seminar, 

Workshop, Field Trip) 



SYLLABUS (2ND SEMESTER) 

Subject Name: Analytical Geometry (2D & 3D)  Level: 100 Subject Code: MAT012M202 

L-T-P-C: 3-0-0-3                  Credit: 3      Scheme of Evaluation: T 

 

Objective: The objective of Analytical Geometry (MAT012M202) is to impart fundamental laws 

and formulas of coordinate geometry and to demonstrate the algebraic methods to study geometry 

and to make graphical representations of algebraic equations. 

Prerequisites:    

• Basic concepts (absolute value, graphing, distance formula), inclination and slope of a 

line, division of a line segment, analytic proofs of geometric theorems, relations, and 

functions. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 
Recall the definitions and formulae of two- and three-

dimensional geometry. 
BT1 

CO2 
Understand the equation and geometry of two- and three-

dimensional coordinate system. 
BT2 

CO3 
Apply the theories of two- and three-dimensional coordinate 

geometry to solve related problems. 
BT3 

CO4 
Analyze two- and three-dimensional coordinate geometry to 

sketch different geometrical shapes. 
BT4 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Transformation and Pair of Straight Lines: 

Transformation of Rectangular axes, Invariants, Removal of the 𝑥𝑦-term, 

Pair of straight lines: Condition that the general equation of second degree 

in two variables may represent two straight lines, Angle between two lines 

given by  𝑎𝑥2  +  2ℎ𝑥𝑦 +  𝑏𝑦2  =  0, and Angle bisector between pair of 

lines. 

   15 

II 

 

General Equation of Second Degree: 

General Equation of Second degree of two variables for conic section, 

Parabola, Standard form of the equation of a Parabola, Different forms of 

Parabola, Parametric Equation of a Parabola, Ellipse, Standard form of the 

equation of a Ellipse, Different forms of Ellipse, Parametric Equation of a 

Ellipse, Hyperbola, Standard form of the equation of Hyperbola, Conjugate 

Hyperbola, Parametric Equation of a Hyperbola, Pole, and Pair of tangents. 

  15 



III 

Three-dimensional Geometry-I: 

Rectangular Cartesian Co-ordinates in space, Direction cosines and angle 

between two lines, Equation of Plane in General form, Intercept and Normal 

form, Plane passing through three points, and Angle between two Planes. 

Straight line in symmetrical form, Angle between two lines, Coplanar lines, 

and Skew lines. 

  15 

IV 

Three-dimensional Geometry-II: 

Sphere: Plane section of a sphere, Sphere through a given circle. 

Intersection of two spheres, Condition for orthogonality of two spheres, 

Cone, Equation of the Cone with the origin as vertex and a given curve as a 

base, Equation of the Right Circular Cone and Cylinder, Equation of a 

Cylinder, Equation of a Right Circular Cylinder. 

 

  15 

Total   60 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

60 - 

    30  (Problem solving, 

Presentation, Project, 

Seminar, Internship, 

Workshop, Field Trip) 

 

Text Books:  

1. The Elements of Coordinate Geometry; Loney S. L.; 6th Edition, 2016, Arihant 

Publication. 

 

Reference Books: 

1. Bell R. J. T., An Elementary Treatise on Co-ordinate Geometry; 2018; Franklin Classics. 

2. Askwith E. H.; A Course of Pure Geometry, 2018; Franklin Classics.  

3. Vittal P. R.; Analytical Geometry 2D and 3D; 2013; Pearson Education. 

 

 

 

 

 

 

 

 

 



SYLLABUS (2ND SEMESTER) 
 

Subject Name: Fundamental Mathematics-II   Level: 100  Subject Code: MAT012N201 

L-T-P-C: 3-0-0-3              Credit: 3                         Scheme of Evaluation: T 

 

Objective: The objective of Fundamental Mathematics-II (MAT02N201) is to impart the 

fundamental concepts of classical algebra and trigonometry and to apply the results of classical 

algebra and trigonometry to any other field of mathematics for higher study. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 Define concept of classical and trigonometry. BT1 

CO2 
Understand inequalities and different inequality theorems. 

BT2 

CO3 Solve different types of algebraic equations. BT3 

CO4 
Analyze various aspects of trigonometric and logarithm 

functions. 
BT4 

 

Prerequisites:    

• Concept of Classical Set theory. 

 

Detailed Syllabus: 

Modules Topics/Course content Periods 

I 

Relations: 

Set, Relations, Functions, Composition of functions, Invertible function, 

Binary relation, Equivalence relation, Equivalence class, Relation induced 

by a partition of a set.  

   15 

II 

 

Inequalities:  

Inequalities 𝐴𝑀 ≥  𝐺𝑀 ≥  𝐻𝑀 and their generalizations, Cauchy 

Schwarz Inequality, Weirstrass’ Inequalities, Extreme values of sum & 

product.                                                                                                     

 

   15 

III 

Theory of equations: 

Relation between the roots and coefficients of a general polynomial 

equation in one variable, Symmetric functions of roots, Transformation of 

equations, Descarte’s rule of signs, Solution of cubic equation by Cardon’s 

method.  

    15 



IV 

De’Moivre’s theorem and its applications: 

De’Moivre’s theorem, Expansion of cosx and sinx in positive integral 

powers of x, Logarithm of a complex number, Exponential and 

Trigonometric functions of a complex variable, Euler’s expansion for 

cosine and sine, Inverse functions, Gregory’s series.  

   15 

Total    60 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

60 - 

    30  (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Books: 

1. Higher Algebra (classical); Mapa S.K.; 2014; Sarat Book House; Calcutta.  

2. Part II- Plane Trigonometry; Loney S. L.; Paperba edition; 2016; G.K. Publication 

Private limited.  

 

Reference Books: 

1. Higher Algebra; Hall H.S. and Knight S. R.; Paperback edition; 2016; Arihant 

Publications. 

2. Das and Mukherjee; Higher Trigonometry; 33rd edition; 1933, Dhur and Sons; Kolkata.  

3. Das B. & Maiti S. R.; Higher Algebra; 16th edition; 2010; Asoke Prakasan; Calcutta. 

4. Bernard, S. & Child, J.M.; Higher Algebra; 2000; Macmillan India Ltd; Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 



 

SYLLABUS (2ND SEMESTER) 
 

Subject Name: Introduction to Indian Knowledge System – II 

Level:100     Subject Code: IKS992I201 

L-T-P-C: 2-1-0-3  Credit:3    Scheme of Evaluation: T                      

 

Course objectives: 

This Foundation course is designed to present an overall introduction to all the streams of 

IKS relevant to the UG program. It would enable students to explore the most fundamental 

ideas that have shaped Indian Knowledge Traditions over the centuries. 

Course Outcomes: 

On completion of this course, students will be expected to – 

 

CO Contents BT Level 

CO1 
Recall traditional Indian knowledge traditions constituting Indian 

culture 
BT level 1 

CO2 
Summarize differences between classical literature in Sanskrit 

and other Indian languages 
BT level 2 

CO3 Compare knowledge traditions originating in NE India BT level 2 

CO4 
Appreciate the contribution of Indian Knowledge Systems to the 

world 
BT level 3 

 

Module Course Contents Periods 

I 
Indian Classical Literature 

Indian Classical Literature: A Brief Introduction. 
15 



10  

 - Ancient Indian Spritual Poetics-Kavya: Contribution of Kalidasa 

Diversity and Indian Culture: 

- Diversity and Indian Culture 

-Indigenous Faith and Religion 

-Preservation of culture and indigenous knowledge 

The Purpose of Knowledge 

- Understanding Self-Awareness and Spirituality. 

-Indian concept and purpose of Knowledge and Education 

- Understanding Spirituality and Materialism: Para and Apara Vidya 

 

 

 

 

 

 

 

 

 

 

II 

Methodology of Indian Knowledge System: 

- Shruti and Smriti traditions. 

-Intoduction to Shastras. 

-Manuscriptology: The art and science of documenting knowledge. 

- Repositories of ancient manuscripts with special reference to the 

Norteast India. 

Indian Architecture and Town Planning: 

- Introduction ancient Indian architecture. 

- Sthapatya-Veda: An Introduction 

-  Indigenous tools & techniques for town planning & Temple 

Architecture. Lothal, Mohan Jo Daro. 

- Temple Art: Lepakshi Temple, Jagannath Puri Temple, Konark 

Sun Temple. 

- Vernacular architecture of Assam: Special reference to 

Brahmaputra Valley 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15 

 

 

 

 

 

III 

Indian Agriculture: 

- Agriculture: Significance in Human Civilization. 

- Sustainable Agriculture. 

- Historical significance of agriculture and sustainable farming in 

India. 

- Step Cultivation of India: Special reference to Northeast India. 

- Wet rice cultivation of Assam. 

Indian Textiles: 

What is Textile? 

 

 

 

 

 

15 



  

 - Tradition of cotton and silk textiles in India. 

- The historical contribution of textile and weaving to the Indian 

economy. 

- Varieties of textiles and dyes developed in different regions of 

India with special reference to Northeast India 

 

 

 

 

 

 

 

 

 

 

 

 

 

IV 

Indian Polity and Economy: 

- Understanding Kingdom and Chiefdom 

- Role of a king 

- The Indian idea of a well-organized polity and flourishing 

economy. 

- The Chakravarti System: Administrative System of Ancient 

Bharatvarsha. 

- Village administrative system: Northeast India. 

- Arthashastra: Brief synopsis 

The outreach of Indian Knowledge System across Geographical 

Boundaries 

- Indian Languages. 

- Scripts. 

- Linguistics. 

- Ayurveda. 

- Yoga and Meditation. 

- Textile 

- Decimal value place system-based arithmetic, Algebra and 

Astronomy 

 

 

 

 

 

 

 

 

 

 

 

 

15 

EL The experiential learning sessions may include: 

 

• Field Visits: Organizing visits to historical sites, museums, 

traditional craft centers, and other places relevant to Indian knowledge 

systems. 

• Interactive Sessions: Engaging students in discussions with experts 

and practitioners in various fields of Indian knowledge systems to 

gain insights and practical knowledge. 

• Online Lecture Series: Providing the students with online lectures by 

distinguished experts in the field of the Indian Knowledge System. 

• Hands-on Activities: Providing opportunities for students to 

participate in activities related to traditional arts, crafts, music, dance, 

agriculture, etc., to understand the practical aspects of Indian 
knowledge systems. 

30 



 

 

 • Practical Demonstrations: Conducting workshops or sessions to 

demonstrate traditional practices, such as yoga, Ayurveda, Vastu 

Shastra, etc., for the students. 

 

 Total 90 

 

Textbooks Books: 

1. Mahadevan, B., Bhat Vinayak Rajat, Nagendra Pavan RN. (2022), Introduction to Indian 

Knowledge System: Concepts and Applications. PHI Learning Private Ltd. 

2. Mukul Chandra Bora, Foundations of Bharatiya Knowledge System. Khanna Book Publishing 

Reference Books: 

1. Baladev Upadhyaya, Samskrta Śāstrom ka Itihās, Chowkhambha, Varanasi, 2010. 

2. D. M. Bose, S. N. Sen and B. V. Subbarayappa, Eds., A Concise History of Science in India, 2nd Ed., 

Universities Press, Hyderabad, 2010. 

3. Astāngahrdaya, Vol. I, Sūtrasthāna and Śarīrasthāna, Translated by K. R. Srikantha Murthy, Vol. I, 

Krishnadas Academy, Varanasi, 1991. 

4. Dharampal, The Beautiful Tree: Indian Indigenous Education in the Eighteenth Century, 

Dharampal Classics Series, Rashtrotthana Sahitya, Bengaluru, 2021. 

5. J. K. Bajaj and M. D. Srinivas, Indian Economy and Polity in Eighteenth century Chengalpattu, 

in J. K. Bajaj ed., Indian Economy and Polity, Centre for Policy Studies, Chennai, 1995, pp. 63-

84. 

 

 

 

Credit Distribution (hours) 

L/T P EL 

60 0 30 

 

 

 

 

 

 

 

 



 

 

 

 

SYLLABUS (2ND SEMESTER) 

 

Subject Name: CEN II: Approaches to Verbal and Non-Verbal     

Communication                    Level: 100    Subject Code: 

CEN982A201 

        L-T-P-C: 1-0-0-1   Credit:1          Scheme of Evaluation: T 

 

Course Objectives 

To introduce the students to the various forms of technical communication and enhance their knowledge 

in the application of both verbal and non-verbal skills in communicative processes.  

 

Course Outcomes 

On successful completion of the course the students will be able to: 

 CO 

Level 

Course Outcome Blooms 

Taxonomy Level 

CO 1 List the different types of technical communication, their 

characteristics, their advantages and disadvantages. 

BT 1 

CO 2 Explain the barriers to communication and ways to overcome 

them. 

BT 2 

CO 3 Identify the means to enhance conversation skills. BT 3 

CO 4 Determine the different types of non-verbal communication 

and their significance. 

BT 4 

Detailed Syllabus 

Modules Topics (if applicable) & Course Contents Periods 

 

 

I 

Technology Enabled Communication 

Communicating about technical or specialized topics, Different forms of 

technology-enabled communication tools used in organizations 

Telephone, Teleconferencing, Fax, Email, Instant messaging, Blog, 

Podcast, Videos, videoconferencing, social media 

 

 

4 

 

II 

Communication Barriers 

Types of barriers: Semantic, Psychological, Organisational, Cultural, 

Physical, Physiological, Methods to overcome barriers to communication. 

 

4 

 

III 

Conversation skills/Verbal Communication 

Conversation – Types of Conversation, Strategies for Effectiveness, 

Conversation Practice, Persuasive Functions in Conversation, Telephonic 

Conversation and Etiquette Dialogue Writing, Conversation Control. 

 

4 



 

 

 

 

IV 

Non-verbal Communication 

Body language- Personal Appearance, Postures, Gestures, Eye Contact, 

Facial expressions Paralinguistic Features-Rate, Pause, Volume, 

Pitch/Intonation/ Voice/Modulation, Proxemics, Haptics, Artifacts, 

Chronemics, 

 

 

4 

 
Total 16 

 

Text Books: 

1. Rizvi, M. Ashraf. (2017). Effective Technical Communication. McGraw-Hill. 

2. Chaturvedi, P. D. and Chaturvedi, Mukesh. (2014). Business Communication. Pearson. 

3. Raman, Meenakshi and Sharma, Sangeeta. (2011). Technical Communication: 

Principles and Practice (2nd Edition): Oxford University Press. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

SYLLABUS (2ND  SEMESTER) 

Subject Name:  Mathematical programming tools-II  Level: 100      Subject Code: MAT012S211 

L-T-P-C: 0-0-6-3              Credit Units: 3             Scheme of Evaluation: P 

 

Course Objectives:  

The objective of Mathematical programming tools-II is to familiarize students with the usage of 

mathematical software (Mathematica/MATLAB/Maxima/Maple). 

 

After successful completion of the course, student will be able to 

Sl No Course outcome Bloom’s Taxonomy 

Level 

CO1 Define basic terms relating to Mathematica BT1 

CO2 
Demonstrate different functions using codes of 

Mathematica 
BT2 

CO3 Apply different codes of Mathematica BT3 

CO4 
Compare and conclude the output obtained by using 

Mathematica 
BT4 

 

 

Prerequisites:    

• Knowledge of fundamentals of algebra, calculus and linear algebra. 

 

Detailed Syllabus: 

Modules Topic /Course content Periods 

I 

Working with Matrices I: 

Write Matrices and use of ‘MatrixForm’, Check dimensions of a given 

matrix, Matrix addition and multiplication, Transpose, Determinant, 

Inverse of a matrix. 

15 

II 

 

Working with Matrices II: 

Minors and cofactors, Working with large matrices, Performing Gauss 

elimination, Solving system of linear equations, Eigenvalue and 

Eigenvectors of a matrix, Rank and nullity of a matrix. 

 

15 

III 

Lines and Line Segments: 

Parallel and Perpendicular Lines, Angle between Lines, Two–Point Form, 

Point–Slope Form, Slope–Intercept Form, Intercept Form, Normal Form. 

15 



 

 

IV 

Circles and Conic: 

Plotting of circle, Circle Through Three Points, Plotting of parabola, 

Parabola from Focus and Directrix, Plotting of ellipse, Ellipse from 

Vertices and Eccentricity, Ellipse from Foci and Eccentricity 

15 

Total 60 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

- 60 

    30 (Problem solving, 

Project, Internship, 

Seminar, Workshop) 

 

Text Books: 

1. Bruce F. Torrence, Eve A. Torrence, The Student’s Introduction to Mathematica ® A Handbook 

for Precalculus, Calculus, and Linear Algebra, CUP 

2. Exploring Analytic Geometry with Mathematica, Donald L. Vossler, Anaheim, California USA, 

1999. 

 

Reference Book: 

1. Bindner, Donald & Erickson, Martin. (2011): A Student’s Guide to the Study, Practice, and 

Tools of Modern Mathematics. CRC Press, Taylor & Francis Group, LLC.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SYLLABUS (2ND  SEMESTER)  

 

Subject Name: Mathematical Foundations for Data and Technology  Subject Code: MAT012V201 

L-T-P-C: 3-0-0-3                Credit Units: 3                 Scheme of Evaluation: T 

 

Objectives: The objective of the course Mathematical Foundations for Data and Technology 

(MAT012V201)   is to introduce students to the mathematical foundations of data, logic, and digital 

technologies, and their applications in modern society including data science, computing, and 

cryptography 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 
Recall basic concepts of probability, statistics, logic, and data 

science.  
BT1 

CO2 
Understand mathematical structures in data, logic, and digital 

systems. 
BT2 

CO3 
Apply mathematical tools in data interpretation, logic design, 

and cryptography.  
BT3 

CO4 
Analyze real-life problems using mathematical models in 

technology and society.  
BT4 

 

Prerequisites:    

• Basic knowledge of mathematics at 10+2 level. 

• Familiarity with numbers, algebra, and graphs. 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Mathematical Foundations for Data: 

Basic concepts of sets, Random experiments and events, Basic probability 

laws, Conditional probability, Bayes’ theorem; 

Descriptive statistics (mean, median, mode), Variance and standard 

deviation, Data representation (tables, charts, graphs), Interpretation of 

data in real-life contexts. 

 

   15 

II 

 

Foundations of Logic, Sets, and Digital Systems: 

Relations and Functions; 

Propositions and logical connectives, Truth tables, Tautology and 

contradiction;  

Boolean algebra, Logic gates, Logic circuits. 

 

   15 

III 
Foundations of Data Science and Types of Data: 

Definition of data science, Importance in healthcare, business, 

governance, Types of data (structured, unstructured), Introduction to 

    15 



 

 

semi-structured data, Data comparison and examples, Importance of data 

collection, Concept of big data. 

 

IV 

Mathematics in Cryptography: 

Introduction to cryptography, Encryption and decryption, Caesar cipher, 

Modular arithmetic, Algorithms and complexity, Applications in internet 

security and digital communication. 

 

   15 

Total 60 

 

 

 

 

 

Text Books: 

3. S. M. Ross, Introduction to Probability and Statistics for Engineers and Scientists, Academic 

Press, 5th Edition, 2014.  

4. K. H. Rosen, Discrete Mathematics and Its Applications, McGraw-Hill Education, 7th Edition, 

2012. 

Reference Books:  

1. J. Grus, Data Science from Scratch, O’Reilly Media, 2nd Edition, 2019.  

2. W. Stallings, Cryptography and Network Security: Principles and Practice, Pearson Education, 

7th Edition, 2017.  

3. S. Lipschutz and M. Lipson, Discrete Mathematics (Schaum’s Outline Series), McGraw-Hill, 3rd 

Edition, 2010.Raisinghania M. D.; Vector Analysis; 2nd Edition; 2015; S. Chand And Co.   

 

 

 

 

 

 

 

 

 

 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

60 - 

    30  (Problem solving, 

Presentation, Project, 

Internship,  Seminar, 

Workshop, Field Trip) 



 

 

 

SYLLABUS (3RD SEMESTER) 

Subject Name: Ordinary Differential Equations                Subject Code: MAT012M301   
 
L-T-P-C: 4-0-0-4              Credit Units: 4       Scheme of Evaluation: T 

 

 

Objectives: The objective of Ordinary Differential Equations (MAT012M301) is to understand 

different forms of first ordinary differential equations, their solution methods and application to physical 

problems.  

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 

Recall different terms and definitions related to ordinary 

differential equations and identify different solution methods 

for ODE. 

BT1 

CO2 
Understand the different methos of first and higher order 

differential equations. 
BT2 

CO3 
Apply different methods to solve related problems of ordinary 

differential equations. 
BT3 

CO4 
Analyze the solution of differential equations relating to 

physical or real-life problems. 
BT4 

 

 

Prerequisites:    

• Concept of Differential Calculus and Integral Calculus from HS (10+2) level.  

• Concept of Ordinary Differential Equation from HS (10+2) level. 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Equations of first order  

Introduction to differential equations, Separation of variables, Homogeneous 

Equation and equation reducible to homogeneous form, Exact differential 

equation and equation reducible to exact differential equation, Linear 

differential equations and equations reducible to linear form, Bernoulli’s 

equation, Equation solvable for x, y and p, Clairaut’s equation. 

18 

II 

Higher order homogeneous and non-homogeneous linear differential 

equations 

Linear equations with constant coefficients, Homogeneous (Cauchy-Euler) 

Equation, Equations reducible to homogeneous form, Method of variation of 

parameters, Method of undetermined coefficients, Method of operators, 

Wronskian and its properties. 

18 



 

 

III 

Simultaneous and total differential equations 

Ordinary simultaneous differential equations, working rules for solving 

simultaneous equations of the form 
𝑑𝑥

𝑃
=

𝑑𝑦

𝑄
=

𝑑𝑧

𝑅
, total differential 

equations, condition for integrability, condition for exactness and methods 

of solution. 

18 

IV 

Application of ODE 

Trajectory, orthogonal trajectories in cartesian and polar coordinates, 

population dynamics, chemical reaction, equation of motion. 

18 

Total 72 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48  (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Book:  

1. Differential Equations, Ross S. L., 3rd Edition, 2007, Wiley India. 

 

Reference Books:  

1. Raisinghania M.D., Ordinary and Partial Differential Equations, 19th edition, 2017, S. Chand and 

Co., New Delhi. 

2. Coddington E. A. and Levinson N., Theory of Ordinary Differential Equations, Indian  Edition., 

2017 , Tata McGraw-Hill, New Delhi. 

3. Ayers Jr Frank, Schaum’s Outline Series of Theory and problems of differential equations , 

Reprint, 1989, Tata McGraw-Hill, New Delhi. 

4. F. Brauer F. and Nohel J. A., The Qualitative Theory of Ordinary Differential Equations: An 

Introduction, New edition, 1999, Dover Publications Inc. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SYLLABUS (3RD SEMESTER) 

 
Subject Name: Real Analysis                  Subject Code: MAT012M302 
 
L-T-P-C: 4-0-0-4              Credit Units: 4             Scheme of Evaluation: T 

 

Objective: The objective of Real Analysis (MAT012M302) is to develop independent thinking and 

problem-solving skills in various analytical properties of the real number system. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 Recall the definitions and formulae of Real analysis. BT1 

CO2 Understand the theories of Real analysis. BT2 

CO3 Apply the theories of Real analysis to solve related problems.  BT3 

CO4 Analyze the theories of Real analysis with examples. BT4 

 

Prerequisite: 

• Concept of Set theory and Calculus from HS level. 

 

 

Modules Topics / Course 

Contents 

Periods 

 

 

I 

Real Number System 

Algebraic properties of ℝ, Absolute value and the real line, bounded 

and unbounded sets, Supremum and infimum of subsets of ℝ, 

Completeness property of ℝ, Archimedean property, Dense property of 

rational numbers, Neighborhood of a point in ℝ, Open and closed sets 

in ℝ. 

 

 

18 

 

II 

Sequences and Series 

Sequences and their limits, convergent sequence, limit theorem, 

monotone sequence, subsequences, Limit superior and limit inferior for 

bounded sequence, series, convergence of series, Cauchy criterion for 

series, comparison tests, d’Alembert’s Ratio Test, Cauchy’s Root Test, 

Leibnitz’s test for alternating series. 

 

18 

 

 

III 

Limits and continuity of functions 

Cluster/Limit point, Limit of functions (𝜖 − 𝛿 approach), sequential 

criterion for limits,     Divergence criterion, limit theorems, infinite limits, 

limits at infinity, Continuity, Algebra of continuous functions, the 

maximum-minimum theorem. 

 

 

 

18 



 

 

 

 

IV 

  Uniform continuity of functions and Differentiation 

Uniform continuity, Lipschitz function, Differentiability of functions, 

Algebra of differentiable functions, Rolle’s theorem, Mean value 

theorem, intermediate value property of derivatives, L’Hospital’s 

rules. 

 

 

 

18 

Total 72 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Book: 

 

1. Introduction to Real Analysis; Bartle, Robert G., Sherbert Donald R.; Fourth Edition; 2018; 

Wiley India Pvt. Ltd. 

2. A Basic Course in Real Analysis; Kumar, A. and Kumaresan, S.; Reprint 2016; CRC Press. 

 

Reference Book: 

1. Mathematical Analysis; Malik, S.C. and Arora Savita; Fifth edition; 2017; New Age 

Science Ltd. 

2. Introduction to Analysis, Mattuck, Arthur. ;1999; Prentice Hall. 

3. A Course in Calculus and Real Analysis; Ghorpade, Sudhir R. & Limaye, B. V.; 2006; 

Undergraduate Texts in Mathematics, Springer (SIE). 

4. Principles of Mathematical Analysis; Rudin Walter; Third Edition; 2017; McGraw 

Hill Education. 

5. Basic Real Analysis; Sohrab, Houshang H.; Second Edition; 2014; Birkhauser. 

6. Elementary Analysis: The Theory of Calculus; Ross, Kenneth A.; Second Edition; 

2013; Springer. 

 

 

 

 

 

 

 

 



 

 

SYLLABUS (3RD   SEMESTER)  

 

Subject Name: Matrix algebra and Vector calculus              Subject Code: MAT012N301 

 

L-T-P-C: 4-0-0-4              Credit Units: 4             Scheme of Evaluation: T 

 

 

Objectives: The objective of Matrix algebra and Vector calculus (MAT012N301) is to provide the 

fundamentals & concept of matrix algebra, vector algebra and vector calculus. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 
Remember the definitions and formulae of vector calculus and 

matrix algebra.,  
BT1 

CO2 Understand the theories of vector analysis and matrix algebra. BT2 

CO3 
Apply the theories of vector analysis and matrix algebra to solve 

related problems.  
BT3 

CO4 
Analyze the theories of vector analysis and matrix algebra with 

examples.  
BT4 

 

Prerequisites:    

• Position vector, collinear vectors, parallel vectors, coplanar vectors, unit vectors, modulus of a 

vector, rectangular resolution of a vector, vector addition, scalar product and vector product of 

two and three vectors. 

• Matrix addition and multiplication. 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Matrix Algebra and Determinants: 

Algebra of matrices/Identity, scalar, diagonal matrix and Trace/Transpose 

of a Matrix, Power Matrices, Invertible Matrices/ Special Matrices: 

Symmetric, Skew-symmetric Matrices, Idempotent, nilpotent and 

orthogonal Matrices / Complex Matrices, Hermitian and Skew-Hermitian 

Matrices, Unitary Matrices / Normal Matrices and Properties / square block 

matrices. Basic properties of determinants, Cofactors, minors, principal 

minors / Singular and non-singular matrices/Evaluation of determinants: 

Laplace expansion / Adjoint and its properties. 

15 



 

 

II 

 

System of linear equations: 

System of linear equations / Elementary row operations; pivots / Inverse 

of a matrix (Gauss-Jordan reduction), Cramer’s rule, Rank of a matrix, 

Echelon matrices, Normal form/ consistency and inconsistency of the 

system (homogeneous and non-homogeneous) / solution using Gauss 

elimination and Gauss-Jordan elimination / LU Decomposition method. 

   

15 

III 

Vector Algebra: 

 

Conditions for collinearity and coplanarity, Vector equations of line and  

Plane, Distance of a point from a line, length of perpendicular from a point 

to a plane, distance of a point from a plane, Equation of the line of 

intersection of two planes. Shortest distance between two skew lines. 

 

15 

IV 

Vector Calculus: 

 

Ordinary differentiation of vector functions, Partial derivatives, Vector 

differential operator, Properties & significance of gradient, divergence & 

curl, Laplacian, Level surface, Directional derivative. 

Line and Surface integral, Statement of Green’s and Stoke’s Theorem and 

their simple applications. 

15 

Total 60 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

60 - 

    30 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Books: 

1. Vector Analysis; Spiegal Murrary, 2nd Edition, 2017; Tata McGraw Hill Education. 

2. Linear Algebra, Hoffman Kenneth and Kunze Ray, 2015, PHI learning private limited. 

Reference Books:  

1. Narayana Shanti; A Text Book of Vector Calculus; 2003; S. Chand & Co., New Delhi. 

2. Lipschutz Seymour, Linear Algebra, 2017, Tata McGraw-Hill publishing Co Ltd. 

3. Friedberg, Insel, Spence, “Linear Algebra”, 4th edition 2015, Pearson Education India. 

4. Raisinghania M. D.; Vector Analysis; 2nd Edition; 2015; S. Chand And Co.   

5. Tallack J.C; Introduction to Vector Analysis; 1st Edition; 2009; Cambridge University Press. 

 

 

 

 

 



 

 

SYLLABUS (3rd Semester) 

 
Subject Name: Aptitude and Quantitative Ability             Subject Code: MAT012I301             
L-T-P-C: 3-0-0-3                     Credit Units 3 Scheme of Evaluation: T 

 
 

Objective: The objective of Aptitude and Quantitative Ability (MAT012I301) is: 

• To develop quantitative aptitude, logical reasoning, and analytical skills by applying appropriate mathematical 

and statistical techniques to solve problems. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

Sl No Course Outcome Bloom’s Taxonomy 

Level 

CO1 
Recall fundamental concepts of quantitative aptitude and logical 

reasoning. 
BT1 

CO2 

Illustrate appropriate techniques and strategies for solving aptitude-

based mathematical problems with improved speed and accuracy.  BT2 

CO3 
Apply quantitative and analytical methods to interpret numerical data, 

tables, charts, and graphical information.  
BT3 

CO4 
Analyze different problem-solving approaches and employ time-saving 

techniques for effective performance in competitive examinations. 
BT4 

 

Prerequisites:  

• Number System: Divisibility, HCF and LCM, fractions and decimals, surds and indices. 

• Arithmetic: Percentage, Average, Ratio and Proportion, basic of set theory. 

Detailed Syllabus: 

Modules Topics / Course Content Periods 

I 

Logic and Reasoning:  

Verbal Reasoning, Coding and decoding; Sequence & Series; Input-Output; 

Syllogism, Blood relations, Direction sense, Double Lineup, Scheduling; Linear and 

Circular Seating Arrangement; Ordering and Ranking. 

15 

II 

Quantitative Aptitude I: 

Applications of Probability; Approximation and Estimation Techniques; 

Applications of Algebraic Equations; Applications of Inequations (graphical 

methods); Mensuration (Advanced Applications). 

15 

III 

Quantitative Aptitude II: 

Mixtures and Alligations, Profit and Loss, Taxation, Time and work, Time and 

Distance, Boats and streams, Games and Races, Clocks. 

15 

IV 

Data Interpretation:  

Data Tables and Tabular Analysis; Graphical Representation of Data; Data 

Sufficiency; Case-let Based DI, Missing Case DI, Application of Hybrid graphs, 

Application of Radar/Spider graphs. 

15 

Total 60 

 

Text Books:  

1. Abhijit Guha, “Quantitative Aptitude for Competitive Examinations”, 4th Edition. 



 

 

2. Arun Sharma, “How to Prepare for Logical Reasoning for the CAT”. 

  

Reference books: 

1. Quantitative Aptitude, Dr. R.S. Aggarwal, S.Chand Publication, New Delhi. 

2. A  Modern  Approach  to  Verbal  &  Non- Verbal  Reasoning , Dr. R.S  Agarwal , S.Chand Publication, 

New Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SYLLABUS (3RD SEMESTER) 



 

 

 

Subject Name: CEN III – Fundamentals of Business 

Communication Level: 200    Subject Code: CEN982A301  

L-T-P-C: 1-0-0-1              Credit:1     Scheme of Evaluation: T          

 

Course Objective: The aim of the course is to develop essential business communication skills, 

including effective writing, speaking, and interpersonal communication, to enhance professional 

interactions, collaboration, and successful communication strategies within diverse corporate 

environments. 

Course Outcomes: On successful completion of the course the students will be able to: 

 

 CO 

Level 

Course Outcome 
Blooms 

Taxonomy Level 

 

CO 1 

Define and list business documents using appropriate formats and 

styles, demonstrating proficiency in written communication for 

various business contexts. 

 

BT 1 

CO 2 
Demonstrate confident verbal communication skills through 

persuasive presentations, active listening, and clear articulation to 

engage and influence diverse stakeholders. 

BT 2 

 

 

CO 3 

Apply effective interpersonal communication strategies, including 

conflict resolution and active teamwork, to foster positive 

relationships and contribute to successful organizational 

communication dynamics 

 

 

BT 3 

 

Detailed Syllabus 

Units Course Contents Periods 

 

 

 

 

I 

Business Communication: Spoken and Written 

• The Role of Business Communication 

• Classification and Purpose of Business Communication 

• The Importance of Communication in Management 

• Communication Training for Managers 

• Communication Structures in Organizations 

• Information to be Communicated at the Workplace 

• Writing Business Letters, Notice, Agenda and Minutes 

 

 

 

 

5 



 

 

 

II 

Negotiation Skills in Business Communication 

• The Nature and Need for Negotiation 

o Situations requiring and not requiring negotiations 

• Factors Affecting Negotiation 

o Location, Timing, Subjective Factors 

• Stages in the Negotiation Process 

o Preparation, Negotiation, Implementation 

• Negotiation Strategies 

 

5 

 

 

 

 

III 

Ethics in Business Communication 

• Ethical Communication 

• Values, Ethics and Communication 

• Ethical Dilemmas Facing Managers 

• A Strategic Approach to Business Ethics 

• Ethical Communication on the Internet 

• Ethics in Advertising 

 

 

 

5 

 

 

IV 

Business Etiquettes and Professionalism 

• Introduction to Business Etiquette 

• Interview Etiquette 

• Social Etiquette 

• Workplace Etiquette 

• Netiquette 

 

 

5 

    

Text Books: 

1. Business Communication by Shalini Verma 

2. Business Communication by P.D. Chaturvedi and Mukesh Chaturvedi 

3. Technical Communication by Meenakshi Raman and Sangeeta Sharma 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

SYLLABUS (3rd SEMESTER) 
 
 
Subject Name: Introduction to Data Science                                  Subject Code: MAT012S341 
 
L-T-P-C: 2-0-2-3        Credit Units: 3          Scheme of Evaluation: (T-40%, P-30%, CE-30%) 

 

 

Objective: The objectives of the course Introduction to Data Science (MAT01S341) are to impart the 

knowledge of data handling with R. 

 

Course Outcome:  

After successful completion of the course, students will be able to  

CO Course outcome Bloom’s 

Taxonomy 

Level 

CO1 State various methods of assembling, storing and cleaning of 

data 

BT1 

CO2 Discuss univariate and bivariate data BT2 

CO3 Apply various techniques of data handling BT3 

CO4 Examine the nature and shape of the data BT4 

 

Prerequisite: 

• Basic concepts of averages. 

• Basic knowledge of MS-Excel. 

 

Detailed Syllabus: 

Modules Topics / Course Content Periods 

I 

Data Collection: Concept of a statistical population and    sample    

from    a population; qualitative    and   quantitative data.  Primary 

data, secondary data, questionnaire and schedule. Construction of 

tables with one or more factors of classification.  Diagrammatic    and    

Graphical     representation     of non-frequency data. Frequency 

distribution, cumulative frequency       distribution    and    their    

graphical   representation - histogram, frequency polygon and Ogive, 

Syntax of R.  

15 

 

II. 

 

Data Handling-1: Univariate data: Concepts of Central tendency or 

location, Mean, Median and Mode. Concept of Dispersion, range, 

Mean Deviation and Standard Deviation and their relative measures, 

Skewness, Kurtosis, Syntax of R.   

15 



 

 

 

III. 

 

Data Handling-2: 

Bivariate Data: Introduction to Correlation, Diagrammatic method 

and Mathematical methods of simple correlation, probable error, rank 

correlation for untied and tied ranks. Introduction to simple regression 

and prediction, Syntax of R.  

15 

IV 

Hands-on Programme with R: 

Construction of Frequency distribution and drawing of charts, Mean 

Deviation and Standard Deviation, Data Cleaning, Summary 

statistics, Correlation and Regression.  

 

 

15 

TOTAL 60 

 

Credit distribution 

Theory Practicum Experiential Learning  

60 30 30  (Problem solving, 

Presentation, Project, 

Internship. Seminar, 

Workshop, Field Trip) 

 

 Text Books: 

 

1. Fundamentals of Mathematical Statistics; Gupta S. C., Kapoor V. K.; 10th revised edition, 2014, 

Sultan Chand and Sons, New Delhi 

2. Basics of R and Data Analysis in Research”; Kalita. B; 2023; Himalaya Publishing House, 

Mumbai. 

 

 Reference Books:  

 

1. Statistical Methods: An Introductory Text; Medhi. J; 2006; New Age International Publishers. 

2. Choudhury L; “Introduction to Statistics”; Vol 1 & 2, 2002, Kitap Ghar, Guwahati. 

3. Saxena H C; “Calculus of Finite Difference & Numerical Analysis”; 2010; S. Chand. 

4. Spiegel Murray R, Schiller John J, Srinivasan R. Alu; “Schaum’s outline: Probability and 

Statistics”; 4th Edition; 2012; Mc Graw –Hill Education. 

5. Hooda R P; “Statistics for Business and Economics”; 3rd Edition, Macmillan India Ltd. 

6. Goon A.M., Gupta M.K. and Dasgupta B.; “Fundamentals of Statistics (Vol.2)”; 2001; World 

Press.  

 

 

 

 

 

 

  



 

 

 

SYLLABUS (4th SEMESTER) 

 
Subject Name: Complex Analysis                              Subject Code: MAT012M401  
 

L-T-P-C: 4-0-0-4              Credit Units: 4             Scheme of Evaluation: T 

Objective: The objective of Complex Analysis (MAT012M401) is to provide the fundamental concepts 

of complex analysis. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 Define the different terms of complex number system. BT1 

CO2 Understand the theories of complex analysis. BT2 

CO3 Apply the theories of complex analysis to solve related problems. BT3 

CO4 Analyze different theories of complex analysis. BT4 

 

Prerequisites:    

• Concept of real number system and calculus in the set of real numbers. 

Detailed Syllabus: 

Modules Topics /Course content Periods 

I 

Complex Numbers:  

Introduction to Complex number system (Fundamental operations with 

complex numbers, Vector representation of complex coordinates, 

Absolute value and conjugate coordinates with properties), Graphical 

representation of complex numbers (e.g. straight line, triangle, circle) 

and related problems, Polar form of complex numbers, De Moivre’s 

Theorem, Roots of Complex numbers, Stereographic Projection, Dot 

and Cross product, Point sets and regions in complex plane, Extended 

complex plane. 

18 

II 

 

Functions, Limits and Continuity:  

Variables and functions, Single and multiple valued functions, Inverse 

functions, Transformations, Curvilinear coordinates, Branch points 

and branch lines, Riemann surfaces, limits, Theorems on limits, 

Infinity, Continuity, Theorems on continuity, Uniform continuity, 

Sequences, Limit of a sequence, Infinite series.  

18 



 

 

III 

Complex Differentiation:  

 

Differentiability, Analytic function, Cauchy Riemann Equations, Polar 

form of Cauchy Riemann Equations, Harmonic Functions, Harmonic 

conjugates, Higher order derivatives, L’Hospital’s Rule, Singularities, 

Construction of Analytic function, Orthogonal system 

18 

IV 

Elementary functions and definite integrals:  

 

Elementary functions, Periodic functions, Zero of a function, 

Exponential Function, Trigonometric functions, Hyperbolic functions, 

Logarithmic function, Complex exponents, inverse trigonometric 

functions, Inverse hyperbolic functions, Definite integrals of functions, 

Contours, Contour integrals and its examples, Moduli of contour 

integrals.  

18 

Total 72 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, 

Presentation, Project, 

Internship. Seminar, 

Workshop, Field Trip) 

 

Text Books:  

1. Complex Variables and Applications; Churchill R.V. and Brown J.W.; 8th edition; 2017; McGraw 

Hill Education. 

2. Schaum's Outline of Complex Variables; Spiegel M.R.; 2edition; 2017; McGraw-Hill. 

Reference Books: 

1. Ahlfors  L. V.; Complex Analysis; 3nd Edition; 2000; McGraw-Hill.  

2. D. Sarason;  Complex Function Theory; 2008;  Hindustan Book Agency, Delhi. 

3. Rudin, W.; Real and Complex Analysis; 3rd edition; 2017; McGraw-Hill. 

4. Conway J. B.;  Functions of one complex variable; Springer International Student edition; 2012; 

Narosa Publishing House, New Delhi. 

5. ITL ESL Research and Development wing; Complex analysis; 2012; Pearson Education, New 

Delhi 

  



 

 

 

SYLLABUS (4th SEMESTER) 

Subject Name:  Abstract Algebra                                         Subject Code:  MAT012M402 

L-T-P-C: 4-0-0-4              Credit Units: 4             Scheme of Evaluation: T 

 

Objective: The objective of Abstract Algebra (MAT012M402) is to provide the concept of algebraic 

structures and their applications. 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 Recall the definitions and formulae of Abstract Algebra. BT1 

CO2 Understand the theories of Abstract Algebra. BT2 

CO3 Apply the theories of Abstract Algebra.to solve related problems. BT3 

CO4 Examine the theories of Abstract Algebra with examples. BT4 

 

Prerequisites:    

• Knowledge of set theory 

 

Detailed Syllabus: 

Modules Topics/Course content Periods 

I 

Binary relation, Equivalence relation, Equivalence class, Mappings, 

Composition of mappings, Binary operations, Concept of algebraic 

structure, Semigroup, Group. 

18 

II 

 

Abelian Group, Order of a group, Subgroups, Cosets, Lagrange’s theorem,  

Index of a subgroup, Order of an element of a group,  Cyclic groups, 

Permutation, Cycle, Transposition, Product of disjoint cycles, Even and odd 

permutations, Permutation Group, Symmetric group, Alternating Group.  

18 

III 

Normal sub-groups of a Group, Quotient Group, Homomorphism, 

Fundamental theorem of Homomorphism, Isomorphism of Groups. First, 

Second and Third isomorphism theorems, Cayley’s theorem, Centralizer, 

Normalizer, Center of a group. 

18 



 

 

IV 

Rings, Unitary and commutative rings. Sub-ring Divisors of zero, Integral 

domain, Field, sub-field, Characteristic of a ring, Ideals, Ideal generated by 

a subset of a ring, Operations on ideals, Prime and Maximal ideals. 

18 

Total 72 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text  Books: 

1. Contemporary Abstract Algebra; Gallian J. A.; 8th edition; 2013; Cengage Publication. 

2.  I. N. Herstein; Topics in Algebra; 2nd edition; 2006; John Wiley & Sons; New York. 

 

 

Reference Books: 

1. Malik D. S., Mordeson  J.N., Sen M. K. ; Fundamentals of Abstract Algebra ;  1996; 

McGraw Hill Company. 

2. A course in Abstract Algebra, V.K. Khanna, S.K. Bhamri, Vikash Publishing House Pvt Ltd. 

3. Modern Algebra; Singh Surajeet and  Zameeruddin  Qazi; Eighth Edition; 2006; Vikash 

Publishing House Pvt Ltd. 

4. Fraleigh John B.; A First Course in Abstract Algebra; 7th edition; 2013; Pearson Education 

India.  

5. Dummit D. and Foote R.; Abstract Algebra; 3rd edition; 2011; Wiley; New York. 

6. Jacobson, N.; I & II Basic Algebra; Second edition; 2009; Hindusthan Publishing 

Corporation, India.  

 

 

 

 

 

 

 

 



 

 

SYLLABUS (4th SEMESTER) 

 
Subject Name: Partial Differential Equations                      Subject Code: MAT012M403   
 
L-T-P-C: 4-0-0-4              Credit Units: 4            Scheme of Evaluation: T 

 

Objective: The objective of Partial Differential Equations (MAT012M403) is to develop the concepts of 

different forms of partial differential equations, their solution methods and application to physical problems.  

 

Course Outcomes:  

 

After successful completion of the course, students will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 

Recall different terms and definitions related to partial 

differential equations and identify different solution methods for 

PDEs. 

BT1 

CO2 
Understand the different methods for first- and higher-order 

partial differential equations. 
BT2 

CO3 
Apply different methods to solve related partial differential 

equation problems. 
BT3 

CO4 
Analyse the solution of partial differential equations relating to 

physical or real-life problems. 
BT4 

 

Prerequisites:  

   

• Concept of Differential Calculus and Integral Calculus. 

• Concept of   Ordinary differential equations. 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Linear partial differential equations of first order  

Introduction to first-order PDE, solution by direct integration, Lagrange’s 

method of solving first-order linear PDE, Integral surfaces passing through a 

given curve, surfaces orthogonal to a given system of curves, Cauchy Initial 

Value Problem. 

18 

II 

 

Non-linear partial differential equations of first order  

Charpit’s method of solving first-order but of any degree PDE, Standard forms 

of solution, complete integral, particular integral, singular integral and general 

integral for solution of non-linear PDE, Jacobi’s method of solving PDE with 

three independent variables. 

18 

III 

Linear partial differential equations with constant coefficients 

Homogeneous and non-homogeneous linear PDE with constant coefficients, 

equations reducible to linear equations with constant coefficients, solution 

under given geometrical conditions 

18 



 

 

IV 

Second order partial differential equations 

Classification of second order PDEs, Solution of PDE of order two with 

variable coefficients, Cauchy’s problem for second order partial differential 

equation, Laplace’s transformation: Reduction to Canonical forms, Method of 

separation of variables. 

18 

Total     72 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Book:  

 

1. Elements of partial differential equations, Snedden Ian Naismith, Reprint, 2006, Dover Publications Inc. 

2. Ordinary and Partial Differential Equations, Raisinghania M.D., 19th Edition, 2017, S. Chand & Company 

Ltd. 

 

Reference Books: 

  

1. Logan J. David, Applied Partial Differential Equations, 3rd Edition, 2014, Springer Nature. 

2. Tveito Aslak, Winther Ragnar., Introduction to partial differential equations: a computational approach, 

Vol. 25, 2005, Springer-Verlag Berlin Heidelberg. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SYLLABUS (4th SEMESTER) 

Subject Name: Coordinate Geometry    Level: 100     Subject Code: MAT012N401 

L-T-P-C: 3-0-0-3                  Credit: 3                         Scheme of Evaluation: T 

 

Objective: The objective of Coordinate Geometry (MAT012N401) is to impart fundamental laws and 

formulas of coordinate geometry and to demonstrate the algebraic methods to study geometry and to make 

graphical representations of algebraic equations. 

Prerequisites:    

• Basic concepts (absolute value, graphing, distance formula), inclination and slope of a line, 

division of a line segment, analytic proofs of geometric theorems, relations, and functions. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 
Recall the definitions and formulae of two- and three-

dimensional geometry. 
BT1 

CO2 
Understand the equation and geometry of two- and three-

dimensional coordinate system. 
BT2 

CO3 
Apply the theories of two- and three-dimensional coordinate 

geometry to solve related problems. 
BT3 

CO4 
Analyze two- and three-dimensional coordinate geometry to 

sketch different geometrical shapes. 
BT4 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

 

Transformation and Pair of Straight Lines: 

Transformation of Rectangular axes, Invariants, Removal of the 𝑥𝑦-term, 

Pair of straight lines: Condition that the general equation of second degree 

in two variables may represent two straight lines, Angle between two lines 

given by  𝑎𝑥2  +  2ℎ𝑥𝑦 +  𝑏𝑦2  =  0.  

   15 

II 

 

 

General Equation of Second Degree: 

General Equation of Second degree of two variables for conic section, 

Parabola, Standard forms of the equation of a Parabola Ellipse, Standard 

forms of the equation of an Ellipse, Hyperbola, Standard forms of the 

equation of Hyperbola. 

  

 

  15 



 

 

III 

 

 

Three-dimensional Geometry-I: 

Rectangular Cartesian Co-ordinates in space, Direction cosines and angle 

between two lines, Equation of Plane in General form, Intercept and Normal 

form, Plane passing through three points, and angle between two Planes. 

Straight line in symmetrical form, angle between two lines.  

  15 

IV 

Three-dimensional Geometry-II: 

Sphere: Plane section of a sphere, Sphere through a given circle. 

Intersection of two spheres, Condition for orthogonality of two spheres, 

Cone, Equation of the Cone with the origin as vertex and a given curve as a 

base,  equation of right circular cone, Cylinder, Equation of a Cylinder, and 

equation of Right Circular Cylinder. 

 

  15 

Total   60 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

60 - 

    30  (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Books:  

1. The Elements of Coordinate Geometry; Loney S. L.; 6th Edition, 2016, Arihant Publication. 

 

Reference Books 

1. Bell R. J. T., An Elementary Treatise on Co-ordinate Geometry; 2018; Franklin Classics. 

2. Askwith E. H.; A Course of Pure Geometry, 2018; Franklin Classics.  

3. Vittal P. R.; Analytical Geometry 2D and 3D; 2013; Pearson Education. 

 

 

 

 

 

 

 

 

 



 

 

SYLLABUS (4th SEMESTER) 

 

Subject Name: Differential Equations                    Subject Code: MAT012N402  

L-T-P-C: 3-0-0-3              Credit Units: 3       Scheme of Evaluation: T 

 

 

Objectives: The objective of Differential Equations (MAT012N402) is to introduce the fundamental concepts of 

ordinary and partial differential equations and to explain the methods to solve such equations. 

 

Course Outcomes:  

 

After successful completion of the course, students will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 

Define the first-order differential equations and learn to solve 

first-order differential equations by using different standard 

methods. 

BT1 

CO2 

Understand the second-order linear differential equations and 

be able to apply the methods to solve such equations. BT2 

CO3 
Apply different standard methods to solve first order linear and  

non-linear partial differential equations. 
BT3 

CO4 
Analyze second order partial differential equations and find their  

solution by standard methods. 
BT4 

 

Prerequisites:    

• Concept of Differential Calculus and Integral Calculus from HS (10+2) level.  

• Concept of Ordinary Differential Equation from HS (10+2) level. 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Equations of first order  

Introduction to differential equations (origin, order and degree, formation, 

types of solution), Separation of variables, Homogeneous Equation and 

equation reducible to homogeneous form, Exact differential equation, Linear 

differential equations, Bernoulli’s equation, Application of first order 

differential equations. 

15 

II 

Higher order linear differential equations  

Linear equations with constant coefficients, Homogeneous (Cauchy-Euler) 

Equation, Equations reducible to homogeneous form, Method of variation 

of parameters.  

15 

III 

Linear and Non-linear partial differential equations of first order  

Definition, order, degree and formation of PDE, solve by direct integration, 

Lagrange’s method of solving First order linear PDE, Classification of first 

order PDE, Non-linear PDE, Charpit’s method of solution, Standard forms 

of solution. 

15 

IV 
Linear partial differential equations with constant coefficients and 

second-order PDE 
15 



 

 

Homogeneous and non-homogeneous linear PDE with constant coefficients, 

Classification of second order PDE, Solution of second order PDE, and 

Method of separation of variables. 

Total 60 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

60 - 

    30 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Books:  

1. Differential Equations, Ross S. L., 3rd Edition, 2017, Reprint, Wiley India. 

2. Applied Partial Differential Equations, Logan J. David, 3rd Edition, 2014, Springer Nature. 

 

Reference Books:  

1. Raisinghania M.D., Ordinary and Partial Differential Equations, 2017, S. Chand and Co., New Delhi. 

2. Coddington E. A. and Levinson N., Theory of Ordinary Differential Equations, 1st Edn., 2017, Tata 

McGraw-Hill, New Delhi. 

3. Elements of partial differential equations, Snedden Ian Naismith, Reprint, 2006, Dover Publications Inc. 

4. Tveito Aslak, Winther Ragnar., Introduction to partial differential equations: a computational approach, 

Vol. 25, 2005, Springer-Verlag Berlin Heidelberg. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

                    

                                                  SYLLABUS (4TH SEMESTER) 

 

Subject Name: CEN IV: Business Communication: Concepts and 

Skills  Level: 200     Subject Code: CEN982A401 

L-T-P-C: 1-0-0-1  Credit: 1Scheme of Evaluation: T 

 

Course Objectives: This course is designed to enhance employability and maximize the students' 

potential by introducing them to the principles that determine personal and professional success, 

thereby helping them acquire the skills needed to apply these principles in their lives and careers. 

 

Course Outcomes: After the successful completion of the course, the students will be able to 

 

 CO 

Level 

Course Outcome Blooms 

Taxonomy Level 

CO 2 Demonstrate understanding the importance of verbal and non-verbal 

skills while delivering an effective presentation. 

BT 2 

CO 3 Develop professional documents to meet the objectives of the 

workplace 

BT 3 

 

CO 3 

Identify different life skills and internet competencies required in 

personal and professional life. 

 

BT 3 

 

Detailed Syllabus 

Units Course Contents           Periods 

 

I 

Presentation Skills 

Importance of presentation skills, Essential characteristics of a good 

presentation, Stages of a presentation, Visual aids in presentation, 

Effective delivery of a presentation 

5 

 

II 

Business Writing 

Report writing: Importance of reports, Types of reports, Format of 

reports, Structure of formal reports 

Proposal writing: Importance of proposal, Types of proposal, 

structure of formal proposals 

Technical articles: Types and structure 

 

5 



 

 

 

 

 

 

III 

Preparing for jobs 

Employability and Unemployability, Bridging the Industry-

Academia Gap Knowing the four- step employment process, writing 

resumes, Guidelines for a good resume, Writing cover letters 

Interviews: Types of interview, what does a job interview assess, 

strategies of success at interviews, participating in group discussions. 

 

 

 

5 

 

 

 

 

 

 

   IV 

Digital Literacy and Life Skills 

  Digital literacy: Digital skills for the '21st century', College students 

and technology, information management using Webspace, Dropbox, 

directory, and folder renaming conventions. Social Media Technology 

and Safety, Web 2.0. 

Life Skills: Overview of Life Skills: Meaning and significance of life 

skills, Life skills identified by WHO: self-awareness, Empathy, 

Critical thinking, Creative thinking, Decision making, problem- 

solving, Effective communication, interpersonal relationship, coping 

with stress, coping with emotion. 

Application of life skills: opening and operating bank accounts, 

applying for PAN, Passport, online bill payments, ticket booking, gas 

booking 

 

 

 

5 

   Texts:  

1. Business Communication by Shalini Verma References: 

2. Technical Communication by Meenakshi Raman and Sangeeta Sharma 

 

Credit Distribution 

Lecture/Tutorial Practicum Experiential Learning 

15 hours - 10 hours 

- Movie/ Documentary 

screening 

- Field visits 

- Peer teaching 

- Seminars 

- Library visits 



  

SYLLABUS (5th SEMESTER) 

 
Subject Name: Numerical Methods                                       Subject Code: MAT012M501   
 
L-T-P-C: 4-0-0-4              Credit Units: 4         Scheme of Evaluation: T 

 

Objective: The general objectives of the course Numerical Methods (MAT012M501) are to enable students 

solving algebraic, transcendental equations, numerical solutions of differential equation and Optimization 

Techniques. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 List different types of error occurred in numerical analysis. BT1 

CO2 
Understand the different methos of first and higher order partial 

differential equations. 
BT2 

CO3 
Apply appropriate numerical method to solve algebraic or 

transcendental equation. 
BT3 

CO4 
Analyze the solution of first order differential equation obtained 

by numerical integration. 
BT4 

 

Prerequisites:  

   

• Concepts of Matrices, Inequality and idea of Differential and Integral calculus. 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Errors and Interpolation  

Errors in arithmetic operations, different types of errors. Finite Difference 

operators and their operations on functions of a single variable, Relation 

between operators. Interpolation with equal intervals, Interpolation using 

Newton’s forward and backward difference formulae. Interpolation with 

unequal intervals: Newton’s divided difference and Lagrange’s formulae. 

18 

II 

 

Solution of polynomial and transcendental equations  

Iteration method, Secant method, Bisection method, NewtonRaphson method 

and Regula-Falsi method. (Programming code of the methods) 

18 

III 

Numerical Differentiation and Integration  

Numerical Differentiation, Numerical integration: General quadrature 

formula, Trapezoidal rule and Simpson’s 1/3rd and 3/8 rules, Weddle’s rule. 

(Programming code of the methods). 

18 



  

IV 

Numerical solution of ordinary differential equations 

Taylor’s series, Picard’s method, Euler’s methods, modified Euler methods, 

Runge-Kutta method, (Programming code of the methods). 

18 

Total     72 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Book:  

 

1. Introductory Methods of Numerical Analysis, Sastry S. S., 5th edition, 2012, PHI Learning Private 

Limited.  

2. Numerical Mathematical Analysis, Scarborough J. B., 6th Edition, Pb 2020, Oxford University Press, 

London. 

 

 

Reference Books: 

  

1. H. C Saxena, Finite difference and Numerical Analysis., 2010, S Chand and Sons.  

2. Jain M. K, Jain R. K. and Iyenger S.R.K, Numerical Methods (problem and solutions), 2004, New 

age Publishers. 

3. Bali N. P. and Narayan Iyenger N, A text book of Engineering Mathematics, 9th edition, 2016, Laxmi 

Publication. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

SYLLABUS (5th SEMESTER) 

 
Subject Name: Number Theory and Graph Theory            Subject Code: MAT012M502 
 
L-T-P-C: 4-0-0-4              Credit Units: 4            Scheme of Evaluation: T 

 

Objective: The objectives of Number Theory and Graph Theory (MAT012M502) is to develop the basic 

understanding and problem-solving skills in Number Theory and Graph theory. 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 
Recall the definitions and properties of Well-ordering principle, 

Archimedean property, division algorithm, GCD and LCM, 

Euclidean algorithm, and prime numbers.  

BT1 

CO2 
Understand the theory of Congruence  

 
BT2 

CO3 

Apply the theories and properties of various Graphs to solve 

related problems.  

 

BT3 

CO4 Analyse the theories of Trees and connectivity with examples.  BT4 

 

Prerequisites: Basic concepts of number system and matrices.  

 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Divisibility theory in the integers:  

Well-ordering principle, Archimedean property, mathematical induction, 

division algorithm, greatest common divisor, relatively prime integers, least 

common multiple, Euclidean algorithm, prime numbers, properties of prime 

numbers, factorization in prime numbers, fundamental theorem of arithmetic.  

18 

II 

 

The theory of congruences:  

Congruences, basic properties of congruence, residue classes, addition and 

multiplication of residue classes, linear congruences, the Chinese Remainder 

theorem, Fermat’s theorem, Wilson’s theorem.  

18 

III 

Introduction:  

Definition of graph, undirected and directed graph, degrees and incidence of a 

vertex, handshaking theorem, isomorphism of graphs, Euler graphs, 

Hamiltonian paths and circuits, Weighted graph, Directed graphs- definition, 

types, directed paths and connectedness. 

18 



  

IV 

Trees and connectivity:  

Definition and Properties of trees, rooted and binary trees, spanning trees, 

Kruskal’s algorithm, Prim’s algorithm, Connectivity, cut vertices, cut edges 

and blocks, Matrix representation of graphs- adjacency matrix and incidence 

matrix.  

18 

Total     72 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Book:  

 

1. Elementary Number Theory, Burton, D. M., 7th edition, 2011 (Reprint), McGraw-Hill Education  

2. Graph Theory, Harary F., 1st Edition, 1994, West View Press.  

 

 

Reference Books:  

 

1. Hardy, G.H. and Wright, E. M., An Introduction to the Theory of Numbers; 6th edition, 2008, Oxford 

University Press.  

2. An introduction to number theory, Ivan Nivam& H.S. Zuckerman, 5th Revised edition edition, 2008, 

John Wiley & Sons.  

3. Telang, S. G., Number Theory, 2003, Tata McGraw-Hill, New Delhi.  

4. Basic Graph Theory, Parthasarathy H. R., 1998, McGraw Hill Publishing.  

5. Diestel. R., Graph Theory (Graduate Texts in Mathematics), 5th edition, 2017, Springer.  

6. Deo N., Graph Theory with Applications to Engineering and Computer Science, 1st Edition Reprint, 

2016, Dover Publication.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

SYLLABUS (5th SEMESTER) 

 

Subject Name: Statics and Dynamics                                          Subject Code: MAT012M503  

L-T-P-C: 4-0-0-4            Credit Units: 4                   Scheme of Evaluation: T 

 

Objective: The objectives of Statics and Dynamics (MAT012M503) is to impart the principles of static equilibrium 

to particles and rigid bodies. 

Course Outcomes:  

 

After successful completion of the course, students will be able to 

CO Course Outcome Bloom’s Taxonomy 

Level 

CO1 Define terms related to statics. BT1 

CO2 Understand the different laws of statics. BT2 

CO3 Apply different laws of dynamics to solve related problems BT3 

CO4 Examine theories of dynamics to solve real field problems. BT4 

 

Prerequisites:    

• Concept of Vector Analysis, Differential Calculus and Integral Calculus. 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Statics-I: 

Composition and Resolution of forces, Equilibrium of concurrent forces, Parallel 

forces, Moment of a force, Couple, System of coplanar forces and conditions of 

equilibrium, Friction - laws of friction, Cone of friction, Angle of friction, Limiting 

friction.  

18 

II 

 

Statics-II: 

Virtual Work, Stable and Unstable Equilibrium, Centre of gravity of plane curves, 

Centre of gravity of areas, Centre of gravity of solid of revolution, Centre of gravity 

of surface of revolution.  

18 

III 

Dynamics-I: 

Components of velocity and acceleration along radial and transverse direction and 

along tangential and normal directions, Angular velocity and its relation with linear 

velocity, rectilinear motion, Simple Harmonic Motion. 

18 



  

IV 

Dynamics-II: 

Central orbits and force, Planetary motion, Motion in a Resisting Medium, Motion 

of a Projectile, Work, Energy, Impulse. 

18 

Total 72 

 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

 

Textbooks:  

1. Statics, Das B.C. and Mukherjee B.N., 27th Edition, Reprint 2017, U N Dhar and Sons Private Ltd., Kolkata. 

2. Analytical Dynamics, Das B.C. and Mukherjee B.N., 27th Edition, Reprint 2017, U N Dhar and Sons Private 

Ltd., Kolkata. 

 

Reference Books:  

1. Loney S. L., The elements of Statics and Dynamics, Part 1, Statics, 2016, Arihant Publication. 

2. Loney S. L., The elements of Statics and Dynamics, Part 2, Dynamics, 2016, Arihant Publication. 

3. Ray M. and Sharma G. C., A textbook on Dynamics, Reprint, 2005, S Chand and Company. 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 
 

Objective: The objective of Real Analysis (MAT012N501) is to develop independent thinking and 

problem-solving skills in various analytical properties of the real number system. 

Course Outcomes: 

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 Recall the definitions and formulae of Real analysis. BT1 

CO2 Understand the theories of Real analysis. BT2 

CO3 Apply the theories of Real analysis to solve related problems. BT3 

CO4 Analyze the theories of Real analysis with examples. BT4 

 

Prerequisite: 

• Concept of Set theory and Calculus from HS level. 

 

Modules Topics / Course 

Contents 

Periods 

 

 

I 

Real Number System 

Algebraic properties of ℝ, Absolute value and the real line, bounded and 

unbounded sets, Supremum and infimum of subsets of ℝ, Completeness 

property of ℝ, Archimedean property, Dense property of rational 

numbers. 

 

 

 

18 

 

II 

Sequences and Series 

Sequences and their limits, convergent sequence, limit theorem, bounded 

sequence, monotone sequence, subsequences, series, convergence of 

series, comparison tests, d’Alembert’s Ratio Test, Cauchy’s Root Test, 

Leibnitz’s test for alternating series. 

 

18 

SYLLABUS (5th SEMESTER) 

Subject Name: Real  Analysis 

L-T-P-C: 4-0-0-4 Credit Units: 4 

Subject Code: MAT012N501 

Scheme of Evaluation: T 



  

 

 

III 

Limits and continuity of functions 

Cluster/Limit point, Limit of functions (𝜖 − 𝛿 approach), sequential 

criterion for limits, Divergence criterion, limit theorems, infinite limits, 

limits at infinity, Continuity, Algebra of continuous functions, the 

maximum-minimum theorem. 

 

 

 

18 

 

 

 

IV 

  Uniform continuity of functions and Differentiation 

Uniform continuity, Lipschitz function, Differentiability of functions, 

Algebra of differentiable functions, Rolle’s theorem, Mean value 

theorem, intermediate value property of derivatives, L’Hospital’s 

rules. 

 

 

 

18 

 Total 72 

 

Credit Distribution 

Theory Practicum Experiential Learning 

72 - 48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, Workshop, 

Field Trip) 

 

 

Text Book: 

1. Introduction to Real Analysis; Bartle, Robert G., Sherbert Donald R.; Fourth   Edition; 2018; Wiley 

India Pvt. Ltd. 

2. A Basic Course in Real Analysis; Kumar, A. and Kumaresan, S.; Reprint 2016;  CRC Press. 

 

Reference Book: 

1. Mathematical Analysis; Malik, S.C. and Arora Savita; Fifth edition; 2017; New Age Science Ltd. 

2. Introduction to Analysis, Mattuck, Arthur. ; 1999; Prentice Hall. 

3. A Course in Calculus and Real Analysis; Ghorpade, Sudhir R. & Limaye, B. V.; 2006; Undergraduate 

Texts in Mathematics, Springer (SIE). 

4. Principles of Mathematical Analysis; Rudin Walter; Third Edition; 2017; McGraw Hill Education. 

5. Basic Real Analysis; Sohrab, Houshang H.; Second Edition; 2014; Birkhauser. 

6. Elementary Analysis: The Theory of Calculus; Ross, Kenneth A.; Second Edition; 2013; Springer. 

 

 

 

 

 

 



  

SYLLABUS (6th SEMESTER) 

 

Subject Name: Transform Calculus (Laplace & Fourier Series)      Subject Code: MAT012M601  

L-T-P-C: 4-0-0-4              Credit Units: 4                              Scheme of Evaluation: T 

 

Objective: The objectives of Transform Calculus (Laplace & Fourier Series) (MAT012M601) are to 

enable solving the ordinary and partial differential equations by using Laplace and Fourier Transforms and to 

provide exposure to solve initial and boundary value problems. 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 Define the Laplace transform with formulae BT1 

CO2 Understand the Fourier transform method BT2 

CO3 Solve the Fourier series problems. BT3 

CO4 
Analyse the solution of ordinary differential equations using 

Laplace technique 
BT4 

 

Prerequisite: Concept of calculus, ordinary and partial differential equations. 

Detailed Syllabus: 

Modules Topics /Course content Periods 

I 

Laplace Transform: 

Laplace Transform of some elementary functions, Properties, Initial and 

Final Value Theorem, Laplace transforms of derivatives, Multiplication by 

positive integral powers of t and division by t. 

Inverse Laplace Transform: Inverse Laplace transforms of  some 

elementary functions, Properties, Inverse Laplace transforms  of 

derivatives, Multiplication by powers of s, Convolution property, Partial 

fraction method. 

18 

II 

 

Fourier Transform: 

 Fourier Integral Transform, Properties of Fourier Transform, Infinite 

Fourier sine and cosine transforms, Fourier Transform of Derivative of a 

function, Convolution Theorem, Perseval’s Identity for Fourier 

transforms, Finite Fourier Transforms. 

 

18 



  

III 

Fourier Series: 

 Periodic functions, Euler’s formulae, Convergence of the Fourier Series 

(Dirichlet’s condition), the Main Theorem, Fourier Series for even and odd 

functions, Half Range Series, Fourier series for Discontinuous functions, 

Change of interval. 

18 

IV 

 Application to differential equation: 

 Solution of ordinary and partial differential equations of initial and 

boundary value problems by Laplace and Fourier transform methods. 

 

18 

Total 72 

 

 

 

 

 

 

 

Text Books: 

1. Laplace and Fourier Transforms, Goyal J. K. & Gupta K. P, Pragati Edition, 2016, Pragati Prakashan. 

2. Fourier Transforms, Sneddon I. N., 2008,  S. Chand and Co., New Delhi 

3. Theory and Problem of Laplace Transform, Spiegel M. R., Paperback edition, 2018, McGraw-Hill 

Book Company.  

4. Integral Transforms and Fourier Series, Srivastava A.N and Ahmad M.,  2011 , Alpha Science Intl  

Ltd.  

 

Reference Books: 

1. Raisinghania M.D., Advanced Differential Equations, 19th Edition, 2018, S. Chand and Co., New 

Delhi. 

2. Brown J. W. and Churchill R., Fourier Series and Boundary Value Problems, 8th  Edition, 2015, 

McGraw Hill. 

3. Dyke, P., An introduction to Laplace Transforms and Forier Series, 2001, Springer London. 

 

 

 

 

 

 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, 

Presentation, Project, 

Internship. Seminar, 

Workshop, Field Trip) 



  

 

 

 

 

Objective: The aim of the course Metric Space and Topology (MAT012M602) is to introduce the 

concepts and to explain the fundamental theory of metric and topological spaces, to enable learning 

the basic notions of metric and topological spaces and to impart the properties of continuous 

mappings.  

 

Course Outcomes: 

 

 

 
After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s Taxonomy 

Level 

CO1 Recall and understand the concept of metric spaces. BT1 

CO2 Understand the concept of sequences in metric spaces. BT2 

CO3 
Apply the concept of continuity, compactness and connectedness 

in metric spaces to solve related problems. 
BT3 

CO4 Analyze the concept of topological spaces. BT4 

 

Prerequisites: Basic knowledge on calculus and set theory. 

 

Detailed Syllabus: 

 

Modules Topics / Course Contents Periods 

 

 

I. 

Metric spaces: Definition and examples, diameter of a set, bounded 

and unbounded metric spaces, open and closed balls, neighborhood, 

open set, interior of a set, Limit point of a set, closed set, closure, 

exterior, boundary of a set, dense and non-dense sets. 

 

 

18 

 

 

II. 

Sequences in metric space: Cauchy sequences, complete metric 

spaces, cantor’s intersection theorem, Baire Category theorem, 

completeness and contracting mappings, Banach’s fixed point theorem. 

 

 

18 

SYLLABUS (6th SEMESTER) 

Subject Name: Metric Space and Topology 

L-T-P-C: 4-0-0-4 Credit Units: 4 

Subject Code: MAT012M602 

Scheme of Evaluation: T 



  

 

 

III 

Continuity in metric spaces: Continuity and uniform continuity in 

metric spaces, homeomorphism in metric spaces, Compactness and 

connectedness in metric spaces. 

 

 

18 

 

 

IV 

Topological Spaces: Definition and examples of topological spaces, 

indiscrete topology, discrete topology, usual topology, cofinite 

topology, open and closed sets, neighborhoods, limit points, adherent 

points, derived sets, closure, interior and exterior of a set. 

 

 

18 

 TOTAL 72 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, Presentation, 

Project, Internship, Seminar, 

Workshop, Field Trip) 

 

 

Text Books: 

1. Simmons G.F., Introduction to topology and modern analysis, Indian Edition, 2017, 

McGraw Hill Education. 

2. Sharma J. N., Mathematical Analysis-I 2014, Krishna Prakashan Mandir, Meerut. 

 

Reference Books:  

1. Malik S. C. and, Arora S, Mathematical Analysis, 2017, New Age International Private 

Limited. 

2. Lipschutz S., General topology, Schaum outline series, 2011, McGraw-Hill Education. 

3. Kumaresan S., Topology of Metric Spaces, 2005, Alpha Science International Ltd, Harrow, 

UK. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

SYLLABUS (6th SEMESTER) 

 
Subject Name: Linear Programming                                    Subject Code: MAT012M603   
 
L-T-P-C: 4-0-0-4              Credit Units: 4           Scheme of Evaluation: T 

 

Objective: The objective of Linear Programming (MAT012M603) is to impart the fundamental concepts 

and application of Linear Programming Problem in real-life problems. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 
Recall  different types of Linear Programming Problem.  

 
BT1 

CO2 
Explain the methods of solution of different types of LPP  

 
BT2 

CO3 
Apply the methods of solution to solve using simplex method, 

transportation, and Assignment problems. 
BT3 

CO4 
Analyse the different cases that can arise during solution process 

such as concept of degeneracy, alternate Optima, infeasibility and 

boundedness of the solution.  

BT4 

 

Prerequisites:  

   

• Basic Concepts of Calculus and Linear Algebra. 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Introduction to Linear Programming  

Linear Programming problems (LPP): Definition of L.P.P., Mathematical 

Formulation of L.P.P. Graphical solution of L.P.P., Matrix formulation of 

L.P.P., Basic solutions and Basic Feasible Solution (BFS), Degenerate and 

Non-degenerate B.F.S.  

18 

II 

 

Optimality Theory of Linear Programming Problem 

Simplex algorithm and its tableau format: Optimal solution by Simplex 

Method, Termination criteria for optimal solution of the linear programming 

problem, Unique and alternate optimal solutions. 

18 

III 

Optimality and Duality Theory of Linear Programming Problem 

Artificial variables, Two-phase method, Big-M method. Duality Theory: 

Motivation and formulation of dual problem, Primal-Dual relationships, 

Fundamental theorem of duality; 

 

18 



  

IV 

Transportation Problem and Assignment Problem. 

Transportation Problem: Definition and formulation, Northwest-corner, Least- 

cost, and Vogel’s approximation methods of finding initial basic feasible 

solutions; Algorithm for solving transportation problem. 

Assignment Problem: Mathematical formulation and Hungarian method of 

solving. 

18 

Total     72 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Books:  

 

1. G. Hadley. Linear Programming, , 2002, Narosa publication house. 

2. R.K. Gupta, “Linear programming.” 2011, Krishna Prakashan Media (p) Ltd.  

3. Gupta P.K. and Hira D.S.,  Problems in Operations research (Principles and Solutions), Revised 

Edition, 2015, Sultan Chand and Sons New Delhi.  

 

 

Reference Books: 

  

1. Hamdy A. Taha, “Operations Research: An Introduction”, 8th Edition, 2008, Pearson Education.  

2. Rao S. S., Optimization Theory and Applications, 1979, Wiley Eastern Limited, New Delhi.  

3. Bronson Richard and Naadimuthu Govindasami, Schaum's Outline of Operations Research,  2nd 

Edition, 2017  

4. Swarup Kanti, Gupta P.K. and Mohan M., Operations Research, 2014, Sultan Chand and Sons 

New Delhi.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 
SYLLABUS (6th SEMESTER) 

 

Subject Name: Analytical Mechanics                            Subject Code: MAT012M604  

L-T-P-C: 4-0-0-4              Credit Units: 4             Scheme of Evaluation: T 

 

Objective: The objectives of Analytical Mechanics (MAT012M604) are to impart the principles of static equilibrium 

to particles and rigid bodies. 

Course Outcomes:  

 

After successful completion of the course, students will be able to 

CO Course Outcome Bloom’s Taxonomy 

Level 

CO1 Define the terms related to rigid dynamics. BT1 

CO2 Understand the motion of the centre of inertia. BT2 

CO3 Apply different laws of rigid dynamics to solve related problems BT3 

CO4 Examine theories of rigid dynamics to solve real field problems.  BT4 

 

Prerequisites:    

• Concept of Vector Analysis, Differential Calculus and Integral Calculus. 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Moment of Inertia: 

Moment of inertia and radius of gyration, Perpendicular axis theorem on 

moment of inertia, Moment of inertia of a few simple bodies, Parallel axis 

theorem on moment of inertia, Product of inertia, theorem of six constants. 

18 

II 

 

D’Alembert’s Principle and Rigid Body Motion: 

D’Alembert’s principle, the general equation of motion of a rigid body, 

motion of the centre of inertia and motion relative to the centre of inertia. 

18 

III 

Planar Motion and Impulsive Dynamics: 

Motion about a fixed axis, the compound pendulum, centre of percussion, 

Impulse and Impulsive force, Motion of a body in two dimensions under 

finite and impulsive forces. 

18 

IV 

Conservation Principles and Classical Mechanics: 

Conservation of momentum and energy, Lagrange’s equations, Euler’s 

Equations of Motion, Hamilton’s principle, Principle of Least Action, 

Hamilton’s Equations of Motion. 

18 

Total 
72 



  

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, 

Presentation, Project, 

Internship. Seminar, 

Workshop, Field Trip) 

 

Text Books:  

 

1. Loney, S. L., An Elementary Treatise on the Dynamics of a Particle and of Rigid Bodies, (AITBS Publishers, 

2016). 

 

Reference Books:  

 

1. Ray M. and Sharma G. C., A text book on Dynamics, Reprint, 2005, S Chand and Company. 

2. Spiegel, M. R., Schaum's Outline of Theory and Problems of Theoretical Mechanics: with an Introduction to 

Lagrange's Equations and Hamiltonian Theory (McGraw-Hill, 2007). 

3. Ramsey, A. T., Dynamics, 2nd Edition (The University Press, 2007). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

SYLLABUS (6th SEMESTER) 

 
Subject Name: Modern Algebra                                             Subject Code: MAT012N601 
 
L-T-P-C: 4-0-0-4              Credit Units: 3            Scheme of Evaluation: T 

 

Objective: The objectives of Modern Algebra (MAT012N601) are:  

• The course intends to introduce to the learners the abstract structure called group theory and ring  

theory with various examples. 

• To provide the continuous approach to the subject of algebra, which is one of the basic pillars of  

modern mathematics and to inculcate in students the power of accurate analysis.  

  

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 
Recall the definitions and basics concept related to group theory 

and ring theory. 
BT1 

CO2 Understand the theories related to group theory and ring theory. BT2 

CO3 Apply the theories to solve related problems. BT3 

CO4 Analyse the basic concepts and theories of algebra. BT4 

 

Prerequisites:  

   

• Set theory and basic knowledge of Arithmetic. 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

Relations and Mappings: Binary relation, Equivalence relation, Equivalence 

class, Partial order relation, Poset, Lattice, Mappings, Inverse mappings, 

Composition of mappings, Binary operations. 

 

15 

II 

 

Group theory I: Concept of algebraic structure, Semigroup, Group, Abelian 

Group, Order of a group, Subgroups, Cosets, Lagrange’s theorem, Index of a 

subgroup, Order of an element of a group, Cyclic groups. Permutation, Even 

and odd permutations, Permutation Group.  

15 



  

III 

Group theory II: Normal sub-groups of a Group, Prefect of a normal sub-

group and a subgroup. Quotient Group, Homomorphism Kernel of a 

Homomorphism and Fundamental theorem of Homomorphism, Isomorphism 

of Groups.  

15 

IV 

Ring theory: Rings, Unitary and commutative rings. Sub-ring Divisors of 

zero, Integral domain, Field, sub-field, Characteristic of a ring, Ordered 

integral Domain, Ideals. 

15 

Total     60 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

60 - 

    30 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Book:  

 

 

1. Modern Algebra; Singh Surajeet and Zameeruddin Qazi; Eighth Edition; 2006; Vikash Publishing 

House Pvt Ltd.  

2. Contemporary Abstract Algebra ; Gallian J. A.; 8th edition; 2013; Cengage Publication.  

 

Reference Books:  

 

1. Malik D. S., Mordeson J.N., Sen M. K. ; Fundamentals of Abstract Algebra ; 1996; McGraw Hill 

Company.  

2. I. N. Herstein; Topics in Algebra; 2nd edition; 2006; John Wiley & Sons; New York.  

3. Fraleigh John B.; A First Course in Abstract Algebra; 7th edition; 2013; Pearson Education India.  

4. Dummit D. and Foote R.; Abstract Algebra; 3rd edition; 2011; Wiley; New York.  

5. Jacobson, N.; I & II Basic Algebra; Second edition; 2009; Hindusthan Publishing Corporation, 

India.  

 

 

 

 

 

 

 

 

 

 

 



  

SYLLABUS (7th SEMESTER) 

Subject Name: Advanced Calculus                                          Subject Code: MAT012M701  

L-T-P-C: 4-0-0-4              Credit Units: 4     Scheme of Evaluation: T 

 

Objective: The objectives of Advanced Calculus (MAT012M701) to develop independent thinking in 

various analytical properties of the advance real number system. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 Define sequence and different comparison tests. BT1 

CO2 Understand the theory of Continuity and Differentiability. BT2 

CO3 
Apply the theories to find out maxima and minima of functions 

of two variables. 
BT3 

CO4 Analyse Change of order of integration in double integrals.            BT4 

  

Prerequisites: 

• Concept of Set Theory and Calculus. 

 

Detailed Syllabus: 

Modules Topics /Course content Periods 

I 

 

Advanced Sequence: Definition of a sequence, Series of non-negative 

terms. Comparison tests, Cauchy's integral test, Ratio tests, Raabe's, 

Logarithmic, De Morgan and Bertrand's tests. Alternating series, Leibnitz's 

theorem. Absolute and conditional convergence. 

18 

II 

 

Continuity and Differentiability: Continuity, Sequential continuity, Chain 

rule of differentiability, Mean value theorems and their geometrical 

interpretations. Darboux's intermediate value theorem for derivatives, 

Taylor's theorem with various forms of remainders. 

18 

III 
Maxima and Minima: Envelopes, evolutes. Maxima, minima and saddle 

points of functions of two variables. Lagrange's multiplier method. 
18 



  

IV 

Double and Triple Integration: Beta and Gamma functions, Double and 

triple integrals, Dirichlet's integrals, Change of order of 

integration in double integrals. 

18 

Total 72 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Book: 

 

1. Introduction to Real Analysis; Bartle, Robert G., Sherbert Donald R.; Fourth Edition; 2014; 

Wiley India Pvt. Ltd. 

 

Reference Book: 

 

1. A Basic Course in Real Analysis; Kumar, A. and Kumaresan, S.; Reprint 2016; CRC Press. 

2. Mathematical Analysis; Malik, S.C. and Arora Savita; Fifth edition; 2017; New Age Science 

Ltd. 

3. Principles of Mathematical Analysis; Rudin Walter; Third Edition; 2017; McGraw Hill 

Education. 

4. Basic Real Analysis; Sohrab, Houshang H.; Second Edition; 2014; Birkhauser. 

5. Elementary Analysis: The Theory of Calculus; Ross, Kenneth A.; Second Edition; 2013; 

Springer. 

6. A Course in Calculus and Real Analysis; Ghorpade, Sudhir R. & Limaye, B. V.; 2006; 

Undergraduate Texts in Mathematics, Springer (SIE). 

 

 

 

 

 

 

 

 

 

 



  

SYLLABUS (7th SEMESTER) 

Subject Name: Spherical Trigonometry and Tensor Calculus   Level: 400  Subject Code: 
MAT012M702  

L-T-P-C: 4-0-0-4                         Credit Units: 4           Scheme of Evaluation: T 

 

Objective: The objective of the course Spherical Trigonometry and Tensor Calculus (MAT012M702) is to 

develop analytical skills in solving spherical geometry problems and understanding tensor concepts for 

advanced applications in physics and mathematics. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 
Recall fundamental concepts of spherical trigonometry and 

basic tensor operations. 
BT1 

CO2 
Explain spherical triangles, tensor notations, and their 

significance in mathematical and physical applications. 
BT2 

CO3 
Solve real-world problems involving spherical triangles and 

tensor equations in physics and engineering contexts. 
BT3 

CO4 
Differentiate between various tensor types and analyze their 

properties in curved spaces and complex systems. 
BT4 

 

Prerequisites:    

• Concept of Trigonometry on Euclidean Spaces. 

• Concept Vector Calculus and Differential Calculus 

 

Detailed Syllabus: 

Modules Topics / Course content  Periods 

I 

Spherical Trigonometry: 

Section of a sphere by a plane, spherical triangles, properties of spherical 

and polar triangles, fundamental formulae of spherical triangles, sine 

formula, cosine formula, sine cosine formula, cot formula, Napier’s rule 

of circular parts. 

18 



  

II 

 

Celestial Sphere: 

The standard (or geometric) celestial sphere, system of coordinates, 

conversion of one coordinate system to the another system, diurnal 

motion of heavenly bodies, sidereal time, solar time(mean), rising and 

setting of stars, circumpolar star, dip of the horizon, rate of change of 

zenith distance and azimuth, examples. 

18 

III 

Curvilinear Coordinates: 

Curvilinear coordinates, unit vectors in curvilinear system, representation 

of as vector F in terms of unit base vectors, contravariant and covariant 

components of F, arc length and volume element in orthogonal 

curvilinear coordinates. Transformations of coordinates.  

18 

IV 

 Tensors: 

Definition of tensors, fundamental operations with tensors, Symmetric 

and skew-Symmetric tensors, Riemannian space and metric tensor, 

Conjugate tensor, Christoffel symbols. 

18 

Total 72 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

Text Book:  

1. Text Book on Spherical Astronomy, Smart W. M., 6th edition, 1977, Cambridge University Press. 

2. Tensor Calculus, David C. Kay, 1st edition,  2011, McGraw Hill. 

 

Reference Books: 

1. Prasad G., Text Book on Astronomy; 8th edition 2014,  Pothishala Pvt. Ltd. 

2.  Nayak P. K., Textbook of Tensor Calculus and Differential Geometry,  2012, PHI. 

3. Sharma S. K. and Gupta R.K., Spherical Astronomy, 2014, Krishna Pakashan Media (P) Ltd. 

4. Malik G.S., Spherical Astronomy, 2005, Kedar Nath Ram Nath, Meerut. 

 

 

 

https://www.amazon.com/David-C-Kay/e/B001H6GNXE/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Prasun+Kumar+Nayak&text=Prasun+Kumar+Nayak&sort=relevancerank&search-alias=digital-text
https://www.sapnaonline.com/shop/Publisher/Kedar%20Nath%20Ram%20Nath


  

SYLLABUS (7th SEMESTER) 

Subject Name: Mathematical Logic & Combinatorics             Subject Code: MAT012M703 

L-T-P-C: 4-0-0-4              Credit Units: 4    Scheme of Evaluation: T 

 

Objective: The objectives of Mathematical Logic & Combinatorics  (MAT012M703) is to formulate 

problems in the language of formal system, to use concept of mathematical logic in inference theory and to 

study basic idea of counting principle. 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 Define basic connectives and formal system of statement calculus BT1 

CO2 
Understand the basic concept of mathematical logic and 

combinatorics 
BT2 

CO3 
Apply idea of mathematical logic and combinatorics to solve 

problems. 
BT3 

CO4 
Examine theories of mathematical logic and combinatorics to 

solve problems of other branches. 
BT4 

  

Prerequisites: Set theory, permutation and combination.  

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

 

Combinatorics 

Pigeonhole Principle, Basic and Bijective counting, Compositions and 

Partitions,  Advanced Counting,  Inclusion Exclusion, Mobius Inversion, 

Generating Functions. 

18 

II 

 

Informal statement calculus 

Propositional Connectives, Truth Tables, Tautologies, rules for 

manipulation and substitution, Normal forms, adequate sets of connectives, 

arguments and validity 

18 



  

III 

Formal Statement Calculus 

Formal system L of statement calculus, Formal definitions of Proof, 

Theorem and Deduction, Deduction theorem and its converse, Hypothetical 

Syllogism, Theory of Inference, Truth table technique, rule of inference, 

Indirect method of proof. 

 

18 

IV 

Adequacy theorem for Logic  

Valuation in Logic, tautology, the Soundness theorem, extensions of Logic, 

consistency of an extension, Informal Predicate Calculus, Predicates and 

Quantifiers, Inference theory of predicate calculus. 
18 

Total 72 

 

Text Book:  

1. Logic for Mathematicians; Hamilton A.G, 7th edition, 1991, Cambridge University Press. 

 

Reference Books: 

1. Elliot Mendelson, Introduction to mathematical Logic, Revised 6th Edition, 2015, Chapman and 

Hall. 

2. Veerarajan T., Discrete Mathematics with Graph Theory and Combinatorics, 2007, McGraw Hill 

Education (India) Private Limited. 

3. Enderton H.B., A Mathematical Introduction to Logic, 2nd edition,  2001,  A Harcourt Science 

and Technology Company. 

 

 

 

 

 

 

 

 

 

 

 



  

SYLLABUS (7th SEMESTER) 

 

 

Subject Name: Python Programming                  Subject Code: MAT012M744 

L-T-P-C: 3-0-2-4              Credit Units: 4             Scheme of Evaluation: TP 

 

Objective: The general objectives of the course Python Programming (MAT012M744) are to enable 

learning basics and advance concept of Python, handling various data structure, write Python script to solve 

different problem. 

 

Course Outcomes:   

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 
Memorize Python Basics, Data types and variables, Operators and 

operator precedence, Data type conversions, Control statements 
BT1 

CO2 Discuss about Functions, Local and global variables BT2 

CO3 Apply Python for writing script for mathematical problems. BT3 

CO4 Analyze and visualize the data creating various plots.  BT4 

 

Prerequisites:    

• Basic of Matrix Theory  

• Basic knowledge of function 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

I 

 

Introduction to Python: 

History and evolution of Python, Application areas and real-world use 

cases, Installation and setup (Downloading, Installing, Running scripts 

from Command Prompt and IDLE), Writing and saving Python programs, 

Understanding Algorithms and Flowcharts. 

 

Python Basics:  

9+9 



  

Print statements and comments, Variables and keywords, Data types 

(Numeric, Dictionary, Boolean, Set, List, Tuple, String – Creation, 

Access, Modification, Deletion), Operators (Arithmetic, Relational, 

Assignment, Logical), Input and output functions.  

Interest calculator-- Code to calculate simple interest and compound 

interest, Distance calculator-- code to calculate Euclidian distance, Set -- 

Code to Set creation and Set operations. 

 

II 

 

Control Structures:  

Conditional statements (if, elif, else, nested if), Looping constructs (for, 

while, nested loops), Control statements (break, continue). 

Functions:  

Defining functions, Function parameters and return statements, Keyword 

arguments, Local and global variables, The global statement, Exception 

handling (try-except blocks). 

Programming of Prime number and primality testing, numerical root 

finding, quadratic equation solving, Cubic equation solving, Solving a set 

of linear equations.  

9+9 

III 

Matrix in Python:  

Using NumPy for matrix operations, Matrix creation, access, and 

manipulation, Types of matrices, Matrix operations (Determinant, Minor, 

Inverse, Rank, Eigenvalues, Eigenvectors), Solving systems of linear 

equations. 

Plotting in Python:  

Using Matplotlib for data visualization, Creating various plots (Line plots, 

Bar graphs, Pie charts, Histograms, Scatter plots, Contour plots).  

9+9 

IV 

 

File Handling: 

Opening and closing files, Reading from files and writing to files, File 

modes and basic operations. 

Data Structures: 

Lists, Tuples, and Dictionaries, Accessing and modifying elements, List 

comprehensions for efficient data manipulation.  

9+9 

Total 72 

 

Text Book: 

1. Matthes, E. (2023). Python Crash Course: A Hands-On, Project-Based Introduction to 

Programming. 3rd ed., No Starch Press, 2023. 

 

Reference Books : 

1. Zelle, J. (2016). Python programming: An introduction to computer science (3rd ed.). Franklin, Beedle 

& Associates. 

2. Senbagavalli, M., Subashini, S., Revathi, V., & Kumar, V. A. (2026). Problem Solving and Python 

Programming. BR Publications. 

 

 



  

 

 

 

Objective: The main objective of the course Numerical Methods (MAT012N701) is to study 

numerical methods to solve algebraic and transcendental equations, systems of linear algebraic 

equations and differential equations. This course will also help to find derivatives and integrals 

numerically. 

 

Course Outcomes: 

 

After successful completion of the course, students will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 List different types of error occurred in numerical analysis. BT1 

CO2 
Understand the different methods of first and higher order partial 

differential equations. 
BT2 

CO3 
Apply appropriate numerical methods to solve algebraic or 

transcendental equation. 
BT3 

CO4 
Analyze the solution of first order differential equation obtained 

by numerical integration. 
BT4 

 
Prerequisites: 

• Concepts of Matrices, Inequality and idea of Differential and Integral calculus. 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

 

 

I 

 

Errors and Roots of Transcendental and Polynomial Equations 

Errors: Round-off error, Local truncation error, Global truncation error; 

Order of a method, Convergence, and terminal conditions; Bisection method, 

Secant method, Regula−Falsi method, Fixed point iteration method and 

Newton−Raphson method. 

 

 

 

18 

 

II 

 

Interpolation Techniques and Difference Methods 

Finite difference and shift operators; Difference tables: forward difference, 

backward difference, Divided difference; Newton’s forward and backward 

interpolation formulae; Newton’s divided differences formula for 

interpolation; Lagrange’s interpolation polynomials.  

 

18 

SYLLABUS (7th SEMESTER) 

Subject Name: Numerical Methods 

L-T-P-C: 4-0-0-4 Credit Units: 4 

Subject Code: MAT012N701 

Scheme of Evaluation: T 



  

 

 

 

III 

 

Numerical Methods in Linear Algebraic Systems 

System of linear algebraic equations: Gaussian elimination and Gauss-Jordan 

methods, LU decomposition method, Gauss -Jacobi method, Gauss-Seidel 

method. 

 

 

 

18 

 

 

IV 

 

Numerical Integration and Differentiation 

Numerical Integration: Newton-Cotes’ formula, Trapezoidal rule, Simpson’s 

1/3rd rule, Simpson’s 3/8th rule, Weddle’s rule. 

Numerical Differentiation: The method of successive approximations 

(Picard’s method), Euler’s method, the modified Euler method, Runge-Kutta 

methods of order four. 

   

 

18 

Total 72 

 

 

Credit Distribution 

Theory Practicum Experiential Learning 

 

72 

 

- 

48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

Textbooks: 

 

1. Sastry, S. S. (2012). Introductory Methods of Numerical Analysis. PHI Learning Pvt. Ltd. 

2. Jain, M. K., Iyengar, S. R., & Jain, R. K. (2007). Numerical Methods: Problems and Solutions. 

New Age International. 

 

Reference Books: 

 

1. Zwillinger, D., & Dobrushkin, V. (2021). Handbook of Differential Equations. Chapman and 

Hall/CRC. 

2. Fausett, Laurene V. (2009). Applied Numerical Analysis Using MATLAB. Pearson. India.  

3. Gerald, Curtis F., & Wheatley, Patrick O. (2007). Applied Numerical Analysis (7th ed.). Pearson 

Education. India. 



  

 

 

Objective: The objective of the course Linear Algebra and Functional Analysis 

(MAT012M804) is to develop foundational knowledge of vector spaces, linear transformations, 

and functional spaces for advanced problem-solving in mathematics and applied sciences. 

 

Course Outcomes: 

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 Recall fundamental concepts of vector spaces, linear 

transformations, and normed spaces. 

BT1 

CO2 
Explain the principles of linear independence, basis, and 

functional mappings in various contexts. 
BT2 

CO3 
Solve problems involving eigenvalues, eigenvectors, and linear 

operators in different mathematical systems. 
BT3 

CO4 
Analyze functional spaces and linear operators to interpret their 

properties and applications in real-world problems. 
BT4 

 

Prerequisites: 

•  Understanding of fundamental algebraic operations, equations, and matrix theory. 

• Familiarity with sequences, limits, continuity, and basic concepts of metric spaces. 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

 

 

I 

Normed linear spaces: 

Normed linear space/Cauchy Sequence/Convergent Sequence/ Inner product 

space, properties of inner product and norms/ Cauchy-Schwarz Inequality 

and applications/ orthogonality, orthogonal complements/ orthogonal sets 

and bases / projections, Gram-Schmidth algorithm, applications. 

 

 

 

 

18 

 

II 

 

Linear Mappings:  

Linear Mappings, Properties of Linear Mappings / kernel and image of linear 

mapping, computing the kernel and image of linear mappings / singular and 

non-singular linear mappings, isomorphism. Vector space of linear mappings / 

 

 

 

18 

SYLLABUS (8th SEMESTER) 

Subject Name: Linear Algebra and Functional Analysis 

L-T-P-C: 4-0-0-4 Credit Units: 4 

Subject Code: MAT012M804 

Scheme of Evaluation: T 



  

Invertible operators / Matrix representation of a linear operator, matrices and 

linear operator on 𝑅3 / matrices and linear mappings. Change of basis 

(transition) matrix / change of basis and linear operators / similarity 

transformations /change of basis and linear mappings. 

 

 

III 

Bounded Linear Functionals: 

Bounded and continuous operator/compact operator / normed linear spaces of  

linear operators/ bounded linear functionals/ dual space. 

Riesz’s theorem (functional on Hilbert spaces) / Riesz’s representation 

(sesquilinear form) / Hilbert adjoint operator  and its properties /self adjoint, 

unitary and normal operators. 

 

 

18 

 

 

 

 

 

IV 

 

Fundamental Theorems for Banach Spaces: 

 

Zorn’s lemma / Hahn-Banach theorem (vector space version), Hahn-Banach 

theorem (normed linear  space version) / reflexive space / Baire’s category 

theorem/Zabreiko’s lemma /Uniform boundedness theorem / strong and weak 

convergence / convergence of sequences of operators and functionals / Open 

mapping theorem / closed graph theorem. 

 

 

 

 

 

 

 

18 

Total 72 

 

 

Credit Distribution 

Theory Practicum Experiential Learning 

 

72 

 

- 

48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

Text Books: 

1. Introductory Functional Analysis with Applications, Kreyszig Erwin, 2007, Wiley India Pvt.  Ltd. 

2. Linear Algebra, Hoffman Kenneth and Kunze  Ray , 2nd edition, 2015, PHI learning private limited. 

 

Reference Books:  

1. Conway John B., A Course in Functional Analysis, 1st edition, 2010, Springer Verlag. 

2. Rudin Walter, Functional Analysis, 2nd edition, 2017, McGraw-Hill Education (ISE Editions)  

3. Balmohan V. Limaye , Functional Analysis, 2014, New Age International Private Limited. 

4. Nair M. Thamban , Functional Analysis: A First Course, 2001, PHI Learning Pvt. Ltd. 

5. Lipschutz Seymour , Linear Algebra, 2004,Tata McGraw-Hill publishing Co Ltd. 

6. Sharma A. K. , “Linear Algebra” , 2007, Discovery Publishing House. 

 

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Balmohan+Vishnu+Limaye%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22M.+THAMBAN+NAIR%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22A.K.+Sharma%22&source=gbs_metadata_r&cad=4


  

 

 

 

Objective: The main objective of the course Fluid Dynamics (MAT012M802) is to introduce 

the basic concepts of fluid dynamics to enable the students to solve problems of fluid dynamics.  

 

Course Outcomes: 

 

After successful completion of the course, student will be able to 

 CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 List the basic concepts of fluids. BT1 

CO2 
Understand the different terms describing fluid motion and the 

continuity equation. 
BT2 

CO3 
Apply these concepts to understand viscous fluid motion and 

Navier-Stokes equation of motion. 
BT3 

CO4 
Analyze the Boundary layer flow with some special energy 

equations and concepts. 
BT4 

 
Prerequisites: 

•  Concept of dynamics and vectors from B.Sc. level. 

 

Detailed Syllabus: 

Modules Topics / Course content Periods 

 

 

I 

 

Introduction to Fluid Dynamics: 

Isotropy, Viscous and inviscid fluid, viscosity, Newton’s law of viscosity, 

Newtonian and non-Newtonian fluids, real and ideal fluids, different types of 

flows, body and surface forces, velocity and acceleration, Equation of 

continuity, streamlines, streaklines and pathlines, velocity potential, vorticity 

vector, vortex lines. 

 

 

 

 

 

18 

 

II 

 

Inviscid fluid motion: 

Euler’s equation of motion, Lamb’s hydrodynamical equation, Impulsive 

action, equation of motion under impulsive forces, Lagrange’s hydrodynamical 

equations, Bernoulli’s equation (Pressure equation) and theorem, Euler’s 

momentum theorem, D’Alembert’s paradox, stream function, complex 

potential, sources, sinks and doublets, flow and circulation. 

 

 

 

 

18 

SYLLABUS (8th SEMESTER) 

Subject Name: Fluid Dynamics            Level: 400 

L-T-P-C: 4-0-0-4 Credit Units: 4 

Subject Code: MAT012M802 

Scheme of Evaluation: T 



  

 

 

III 

 

Viscous fluid motion 

Navier-Stokes equation of motion, rate of change of vorticity and circulation, 

Exact solution of Navier-Stokes equations: Plane Couette flow, Generalised 

plane Couette flow, Plane Poiseuille flow, Hagen-Poiseuille flow, laminar 

steady flow between two coaxial circular cylinders, Couette flow, unsteady flow 

over a suddenly accelerated plane wall, flow near an oscillating flat plate. 

   

 

 

18 

 

 

 

 

 

IV 

 

Laminar Boundary Layer Theory 

General outline of Boundary layer flow, Boundary layer thickness, 

Displacement thickness, Energy thickness, similarity solution and Blasius flow 

about a flat plate, Karman’s momentum integral equation, Energy integral 

equation, Separation of boundary layer.  

 

 

 

 

 

 

18 

Total 72 

 

 

Credit Distribution 

Theory Practicum Experiential Learning 

 

72 

 

- 

48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

Text Book: 

1. F. Chorlton, Textbook of Fluid Dynamics, CBS Publishers & Distributors, 1985.  

2. M. D. Raisinghania, Fluid Dynamics, 2010, S. Chand and Co., New Delhi. 

 

Reference Books: 

1. Horace Lamb, Hydrodynamics, Cambridge University Press, 1953.  

2. S. Goldstein, Modern development of Fluid Dynamics, Vol. 1, 1965, Dover Publication, New York.  

3. G. K. Batchelor, An Introduction to Fluid Dynamics, 2007, Foundation Books, New Delhi.  

4. W. H. Besant and A.S. Ramsay, A Treatise on Hydromechanics, Part II, CBS Publishers & 

Distributors, 2006. 

5. P. K. Kundu, I. M. Cohen, D. R. Dowling & J. Capecelatro, Fluid Mechanics. Elsevier, 2024. 

6. L. M. Milne Thomson, Theoretical Hydrodynamics, Dover Publications Inc.; New edition, 2011.



 

SYLLABUS (8th SEMESTER) 

 
Subject Name: Complex Analysis                              Subject Code: MAT012N801 
 

L-T-P-C: 4-0-0-4              Credit Units: 4             Scheme of Evaluation: T 

Objective: The objective of Complex Analysis (MAT012N801) is to provide the fundamental concepts of 

complex analysis. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 Define the different terms of complex number system. BT1 

CO2 Understand the theories of complex analysis. BT2 

CO3 Apply the theories of complex analysis to solve related problems. BT3 

CO4 Analyze different theories of complex analysis. BT4 

 

Prerequisites:    

• Concept of real number system and calculus in the set of real numbers. 

Detailed Syllabus: 

Modules Topics /Course content Periods 

I 

Complex Numbers:  

Introduction to Complex number system (Fundamental operations with 

complex numbers, Vector representation of complex coordinates, 

Absolute value and conjugate coordinates with properties), Graphical 

representation of complex numbers (e.g. straight line, triangle, circle) 

and related problems, Polar form of complex numbers, De Moivre’s 

Theorem, Roots of Complex numbers. 

18 

II 

 

Functions, Limits and Continuity:  

Variables and functions, Single and multiple valued functions, 

Transformations, Curvilinear coordinates, limits, Theorems on limits, 

Continuity, Theorems on continuity, Uniform continuity, Sequences, 

Limit of a sequence.  

18 



 

III 

Complex Differentiation:  

 

Differentiability, Analytic function, Cauchy Riemann Equations, Polar 

form of Cauchy Riemann Equations, Harmonic Functions, Harmonic 

conjugates, Higher order derivatives, L’Hospital’s Rule, Singularities. 

18 

IV 

Elementary functions and definite integrals:  

 

Elementary functions, Periodic functions, Zero of a function, 

Exponential Function, Trigonometric functions, Hyperbolic functions, 

Logarithmic function, Complex exponents, inverse trigonometric 

functions, Inverse hyperbolic functions, Definite integrals of functions, 

Contours, Contour integrals and its examples. 

18 

Total 72 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 - 

    48 (Problem solving, 

Presentation, Project, 

Internship. Seminar, 

Workshop, Field Trip) 

 

Text Books:  

1. Complex Variables and Applications; Churchill R.V. and Brown J.W.; 8th edition; 2017; 

McGraw Hill Education. 

2. Schaum's Outline of Complex Variables; Spiegel M.R.; 2edition; 2017; McGraw-Hill. 

 

Reference Books: 

1. Ahlfors  L. V.; Complex Analysis; 3nd Edition; 2000; McGraw-Hill.  

2. D. Sarason;  Complex Function Theory; 2008;  Hindustan Book Agency, Delhi. 

3. Rudin, W.; Real and Complex Analysis; 3rd edition; 2017; McGraw-Hill. 

4.Conway J. B.;  Functions of one complex variable; Springer International Student edition; 2012; 

Narosa Publishing House, New Delhi. 

5.ITL ESL Research and Development wing; Complex analysis; 2012; Pearson Education, New 

Delhi 

  



 

 
 

 
 

Objective: The objectives of Advanced Real Analysis (MAT012M801) are  

• To understand the concept of differentiability and Taylor’s theorem. 

• To understand the idea of Riemann integration and its applications. 

• To learn the concepts of sequence and series of functions. 

 

Course Outcomes:  

 

After successful completion of the course, student will be able to 

CO Course Outcome Bloom’s 

Taxonomy Level 

CO1 Recall concepts of differentiability and its applications.  BT1 

CO2 

Illustrate various methods to understand mean value theorem, 

Taylor’s theorem, Riemann integration and sequence and series of 

functions. 
BT2 

CO3 Apply these ideas to solve problems and its applications. BT3 

CO4 
Analyze these concepts to understand and develop critical thinking. 

BT4 

 

 

Prerequisite: 

• Concept of Real Analysis studied in 3rd Semester. 

 

Detailed Syllabus 

 

Modules Topics / Course Contents Periods 

 

 

I 

Mean Value Theorems and its Applications 

Definition and types of intervals, Nested intervals property; Open and closed 

sets in ℝ; Neighborhood of a point in ℝ, adherent point, limit point, 

condensation point, isolated point, derived set; Interior point, exterior point, 

boundary point; Differentiability, Rolle’s Theorem, Mean Value Theorems 

and its applications. 

 

 

18 

SYLLABUS (8th SEMESTER) 

Subject Name: Advanced Real Analysis Subject Code: MAT012M801 

L-T-P-C: 4-0-0-4 Credit Units: 4 Scheme of Evaluation: T 



 

 

II 

Taylor’s Theorem and its Applications  

Taylor polynomial, Taylor’s theorem with Lagrange form of remainder, 

Application of Taylor’s theorem in error estimation; Relative extrema, and to 

establish a criterion for convexity; Taylor’s series expansions of 𝑒𝑥 , sin 𝑥 and 

𝑐𝑜𝑠 𝑥. 

 

18 

 

 

III 

Riemann Integration  

Definition of Riemann integration, Inequalities for upper and lower Darboux 

sums, Necessary and sufficient conditions for the Riemann integrability, 

Properties of Riemann integrable functions, intermediate value theorem for 

integrals, Fundamental theorems of calculus, and the integration by parts. 

 

 

 

18 

 

 

IV 

  Sequence and Series of Functions 

 Pointwise and uniform convergence of sequence of functions, Theorem on 

the continuity of the limit function of a sequence of functions, Cauchy 

criterion sequence of functions, interchange of the limit and integrability of 

a sequence of functions. Pointwise and uniform convergence of series of 

functions, Derivability and integrability of the sum function of a series of 

functions, Cauchy criterion and the Weierstrass M-Test for uniform 

convergence. 

 

 

 

18 

Total 72 

 

 

Credit Distribution 

       Theory Practicum Experiential Learning 

72 _ 

48 (Problem solving, 

Presentation, Project, 

Internship, Seminar, 

Workshop, Field Trip) 

 

 

Text Books: 

 

1. Introduction to Real Analysis; Bartle, Robert G., Sherbert Donald R.; Fourth Edition; 2014;Wiley 

India Pvt. Ltd. 

2. A Basic Course in Real Analysis; Kumar, A. and Kumaresan, S.; Reprint 2016; CRC Press. 

3. Introduction to Analysis; Mattuck, Arthur; 1999; Prentice Hall. 

4. A Course in Calculus and Real Analysis; Ghorpade, Sudhir R. & Limaye, B. V.; 2006; 

Undergraduate Texts in Mathematics, Springer (SIE). 

 



 

Reference Books: 

 

1. Mathematical Analysis; Malik, S.C. and Arora Savita; Fifth edition; 2017; New Age Science      

Ltd. 

2. Principles of Mathematical Analysis; Rudin Walter; Third Edition; 2017; McGraw Hill 

Education. 

3. Basic Real Analysis; Sohrab, Houshang H.; Second Edition; 2014; Birkhauser. 

 

4. Elementary Analysis: The Theory of Calculus; Ross, Kenneth A.; Second Edition; 2013; Springer. 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

SYLLABUS (8th SEMESTER) 

Subject Name: Introduction to Fuzzy Set Theory                        Subject Code: MAT012M803 
       

L-T-P-C: 4-0-0-4              Credit Units: 4                    Scheme of Evaluation: T 

 

Objective: The main objectives of the course Fuzzy Set theory (MAT012M803) are to enable students 

understand the concept of fuzzy sets and operations on fuzzy sets, fuzzy arithmetic, Fuzzy relation and 

graphs ,fuzzy equation and relation equations.  

Course Outcome: 

After successful completion of the course, student will be able to 

CO1  Define the fundamental concepts of fuzzy sets, classical sets, and basic 

operations on fuzzy sets like negation, triangular norms, and t-

conorms. 

BT1 

CO2 Explain the significance of the Zadeh’s Extension Principle and 

differentiate between crisp, fuzzy, and triangular fuzzy numbers, 

including the concept of 𝛼-cuts. 

BT2 

CO3 Solve problems involving arithmetic operations on fuzzy numbers and 

calculate the composition of fuzzy relations, utilizing the knowledge 

of fuzzy relations and graphs 

BT3 

CO4 Distinguish between crisp and fuzzy binary relations and analyse the 

problem partitioning, maximal, and minimal solutions for various 

fuzzy relational equations 

BT4 

 

 

Prerequisites:   

• Concept of Classical Algebra  

 

Detailed Syllabus: 

 

Modules Topics/Course content Periods 

I 

Fuzzy Sets and Operations on Fuzzy Sets: 

Classical sets vs Fuzzy Sets, Need for fuzzy sets, Definition and 

Mathematical representations, Level Sets, Fuzzy functions, Zadeh’s 

Extension Principle, Operations on [0,1], Fuzzy negation, triangular 

norms, t-conorms, fuzzy implications, Aggregation Operations.  

15 



 

II 

Fuzzy Arithmetic: 

Fuzzy number, Triangular Fuzzy Number (TFN), 𝛼-cut of fuzzy number, 

linguistic variables, Arithmetic operations on Intervals, Arithmetic 

operations on fuzzy numbers, Fuzzy Equations 

 

III 

Fuzzy Relations and Fuzzy Graphs  

Crisp and Fuzzy Binary and n-ary relations, Projection of fuzzy relation, 

Fuzzy graphs, and connectivity. 𝛼-cut of Fuzzy Relations, Equivalence 

Relations, Fuzzy Compatibility Relations, Compositions of Fuzzy 

Relations.  

15 

IV 

Fuzzy Relational Equations: Definition of a Fuzzy Relation Equation, 

Problem Partitioning, Existence of Solution of Fuzzy Relation Equation, 

Maximal solution, and Minimal solutions. 
15 

Total 
60 

 

Text Book:  

 

1. Fuzzy Sets and Fuzzy Logic: Theory and Applications, George J Klir and Bo Yuan, Prentice Hall 

NJ,1995. 

 

Reference Books: 

1. Zimmermann H.J., Fuzzy Set Theory and its Applications, 3rd Edition, 2014, Springer. 

2. John N. Mordeson and Premchand S.Nair , Fuzzy Mathematics-An Introduction for engineers and 

Scientists, 2010, Springer Books. 

3. Anastassiou George A, Fuzzy Mathematics-Approximation Theory. 2010 Springer Publication. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


