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Vision
To empower women globally competent with human values and ethics acquiring
academic andentrepreneurship skills through holistic education.
Mission
1. To create opportunities which will ensure academic excellence in critical
thinking,humanistic and scientific inquiry.
2. To develop application-oriented courses with the necessary input of values.
3. To create a possible environment for innovation, team spirit and entrepreneurial
leadership.
4. To form young women of competence, commitment and compassion.
Graduate Attributes
Graduates of our College develop the following attributes during the course of their studies.
» Creative thinking:
Equipping students with hands-on-training through skill-based courses and promote startup.
» Personality development:
Coping with increasing pace and change of modern life through value education, awareness
on human rights, gender issues and giving counselling for the needful.
» Environmental consciousness and social understanding:
Reflecting upon green initiatives and understanding the responsibility to contribute to the
society; promoting social and cultural diversity through student training and service-learning
programmes.
» Communicative competence:
Offering effective communication skills in both professional and social contexts through
bridge courses and activities of clubs and committees.
» Aesthetic skills:
Engaging mind, body and emotions for transformation through fine arts, meditation and
exercise; enriching skills through certificate courses offered by Holy Cross Academy.
» Research and knowledge enrichment:
Getting in-depth knowledge in the specific area of study through relevant core papers; ability
to create new understanding through the process of critical analysis and problem solving.
» Professional ethics:
Valuing honesty, fairness, respect, compassion and professional ethics among students. The
students of social work adhere to the National Association of Social Workers Code of Ethics
» Student engagement in the learning process:
Obtaining extensive and varied opportunities to utilize and build upon the theoretical and
empirical knowledge gained through workshops, seminars, conferences, industrial visits and
summer internship programmes.
» Employability:
Enhancing students in their professional life through Entrepreneur development, Placement &
Career guidance cell.
» Women empowerment and leadership:
Developing the capacity of self-management, team work, leadership and decision making
through gender sensitization programmes.
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Programme Educational Objectives (PEOs)

PEOs Upon completion of B.Sc. degree programme, the | Mission

graduates will be able to addressed

PEO1 apply appropriate theory and scientific knowledge to | M1& M2

participate in activities that support humanity and economic
development nationally and globally, developing as leaders in
their fields of expertise.

PEO2 inculcate practical knowledge for developing professional | M2, M3,

empowerment and entrepreneurship and societal services. M4 & M5

PEO3 pursue lifelong learning and continuous improvement of the | M3, M4,

knowledge and skills with the highest professional and ethical | M5 & M6
standards.
Programme Outcomes (POs)

POs | Upon completion of B.Sc. Degree Programme, the graduates | PEOs
will be able to: Addressed

POl | obtain comprehensive knowledge and skills to pursue higher | PEO1
studies in the relevant field of science.

PO2 | create innovative ideas to enhance entrepreneurial skills for | PEO2
economic independence.

PO3 | reflect upon green initiatives and take responsible steps to build a | PEO2
sustainable environment.

PO4 | enhance leadership qualities, team spirit and communication | PEO1 &
skills to face challenging competitive examinations for a better | PEO3
developmental career.

PO5 | communicate effectively and collaborate successfully with peers | PEO2
to become competent professionals. &PEO3

PO6 | absorb ethical, moral and social values in personal and social life | PEO2 &
leading to highly cultured and civilized personality PEO3

PO7 | participate in learning activities throughout life, through self- | PEO1 &
paced and self-directed learning to develop knowledge and skills. | PEO3

Programme Specific Outcomes (PSQOs)
Upon completion of B.Sc. Mathematics, the graduates will | Mapping
PSOs be able to: with
POs
acquire good knowledge and understanding, to solve specific | PO1
PSO1 | theoretical & applied problems in different area of
mathematics & statistics.
understand, formulate, develop mathematical arguments, | PO6
PSO2 | logically and use quantitative models to address issues arising
in social sciences, business and other context /fields.
apply Mathematical theories and principles accurately, | PO3 &
PSO3 | precisely and effectively including higher research and | PO7
extensions
PSO4 | prepare the students who will demonstrate respectful | PO5 &
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engagement with other’s ideas, behaviors, beliefs and apply | PO6
diverse frames of references to decisions and actions
create effective entrepreneurs by enhancing their critical | PO2 &
PSO5 thi_nking, probl_em sol.v.ing, decision making a_nd Ieadershjp PO4
skill that will facilitate startups and high potential
organizations
Mapping of POs and PSOs
POs PSO1 PSO2 PSO3 PSO4 PSO5
PO1 S M M M M
PO2 M M M M S
PO3 M M S M M
PO4 M M M M S
PO5 M M M S M
PO6 M S M S M
PO7 M M S M M

Strong -S (3), Medium — M (2), Low — L (1)

Eligibility Norms for Admission

Those who seek admission to B.Sc. Mathematics must have passed the Higher
Secondary Examinations conducted by the Board of Higher Secondary Examination,
Tamil Nadu with Mathematics as one of the subjects or any other examination
recognized and approved by the Syndicate of Manonmaniam Sundaranar University,
Tirunelveli.
Duration of the Programme
Medium of Instruction
Passing Minimum

A minimum of 40% in the external examination and an aggregate of minimum 40% is
required. There is no minimum pass mark for Continuous Internal Assessment (CIA).
Components of the B.Sc. Mathematics Programme

: 3 Years
: English

UG Mathematics

Core-Theory papers 14 x 100 1400
Core Core Research Project 1x100 100
Courses Discipline Specific Elective 4 x 100 400
Theory Papers
Total Marks 1900
Theory 4 x 100 400
Elective
Courses Lab Course 2x100 200
Total Marks 600
Total Marks 2500
Course Structure
Distribution of Hours and Credits
Curricular Courses
Course Sl S S SV SV S VI Total
Hours Credits
Part | —Language 6 (3) 6 (3) 6 (3) 6 (3) - - 24 12
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Partll-English | 6(3) | 6(3) | 613 | 6(3) | - - | 24 | 12
Part-111
Core Course 5B+ [5(B)+ |5(B)+ |[5(B)+ |5 (@)+]|6(5) + 78 70
5B) |5() 5(5) 5(5) 5 (4)+]6() +
5(4)+ |6(4)
Core Research 5(4)
Project
Elective /Discipline | 4 (3) 4 (3) 4 (3) 4(3) |43)+ |50)+
Specific Elective 4(3) 5(3) 34 24
Courses
Non-major Elective | 2 (2) 2 (2) 4 4
Skill Enhancement 2(2) [2(2)+ 2(2)
Course 2 (2)
Foundation Course | 2 (2) 2 2
Environmental 2 (2) 2 2
Studies
Internship 2 - 2
Professional 2 (2) 2 (2) 4 4
Competency Skill
Total 30 (23)| 30(23) | 30(23) | 30(23) | 30 (26) | 30 (22) 180 140
Co-curricular Courses
Course Sl Sl SIHI [SIV |[SV |SVI Total
LST (Life Skill Training) - (1) - 1) 2
Skill Development Training (1) 1
(Certificate Course)
Field Project (1) 1
Specific Value-added Course | (1) (1) 2
Generic Value-added Course 1) 1) 2
MOOC (2) 2
Student Training Activity: (1) 1
Clubs & Committees / NSS
Community Engagement (1) 1
Activity: RUN
Human Rights,Justice and Q) 1
Ethics
Gender Equity and Q) 1
Inclusivity
Total 14
Total number of Compulsory Credits =Academic credits +Non-academic credits: 140 + 14
COURSES OFFERED
SEMESTER |
Course | Course Code Title of the Course Credits | Hours/\Week
TU231TL1 Language:
Partl | ryoairLs | Tamil 3 6
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French
EU241EL1 | English: A Stream 3 6
Part 11 EU241EL2 | English: B Stream
EU241EL3 | English: C Stream
MU241CC1 Co_re Course I: Algebra & 4 4
Trigonometry
Part I11 MU241CC2 | Core Course Il: Differential Calculus 4 4
Elective Course I: Allied
MU231EC1 | Mathematics I- 5 6
Algebra and Differential Equations
Non-Major Elective NME I:
Part 1V | MU231NM1 | Mathematics for Competitive 2 2
Examinations |
MU231EC1 Foundatlop Course: Bridge 5 5
Mathematics
Total 23 30
SEMESTER |1
Course | Course Code Title of the Course Credits | Hours/Week
Language:
TU232TL1 4
Part | FU232FL1 Tamil 3 6
French
Part lI EU242EL1 | English: A Stream
EU242EL2 | English: B Stream 3 6
EU242EL3 | English: C Stream
Core Course lI:
MU232CCL Coordinate and Spatial Geometry 4 4
Part 11l | Mu232cca | Core Course 1V: 4 4
Integral Calculus
Elective Course II:
MUZ32ECE Vector Calculus and Fourier Series S 6
Non-Major Elective NME II:
MU232NM1 | Mathematics for Competitive 2 2
Examinations- 1l
Part IV Skill Enhancement Course SEC I
MU232SE1 | Introduction to Computational 2 2
Mathematics
Total 23 30
SEMESTER IlI
Course . . Hours /
Course Code Title of the Course Credits Week
Language:
Part | TU233TL1 | Tamil 3 6
FU233FL1 | French
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EU243EL1 | English: A Stream
Part 11 EU243EL2 | English: B Stream 3 6
EU243EL3 | English: C Stream
MU233CC1 | Core Course V:Vector Calculus and its 5 5
Applications
MU233CC2 | Core Course VI: Differential Equations
Part 111 . 5} 5}
and Applications
MU233EC1 | ElectiveCourselll:Mathematical
- 3 4
Statistics
MU233SE1 | Skill Enhancement Course SEC-II:
- . 2 2
Spherical Trigonometry
Part IV UG23CSE2| Skill Enhancement Course SEC-IV: 5 5
Digital Fluency
Total 23 30
SEMESTER IV
Course Course Title of the Course Credits Hours /
Code Week
Language:
Part | TU234TL1 | Tamil 3 6
FU234FL1 | French
EU244EL1 | English: A Stream
Part 11 EU244EL2 | English: B Stream 3 6
EU244EL3 | English: C Stream
MU234CC1 | Core Course VII: Groups and Rings 5 5
MU234CC2 | Core Course VIII: Elements of 5 5
Part 111 Mathematical Analysis
MU234EC1 | Elective Course IV: Transform 3 4
Techniques
UG23CSE1 | Skill Enhancement Course SEC llI: 9 5
Part IV Fltnfess for Wellbeln_g
UG234EV1 | Environmental Studies (EVS) 2 2
Total 23 30
SEMESTER V
Course Course Code Title of the Course Credits | Hours/Week
MU235CC1 | Core Course I1X: Linear Algebra 4 5
MU235CC2 | Core Course X: Real Analysis 4 5
MU235CC3 | Core Course XI: Graph Theory 4 5
MU235RP1 | ostipgp SBeNBULIFD T “FLOHH_6) 4 5
Discipline Specific Elective I:
Part 11 MU235DEL a) Numerical Methods
Discipline Specific Elective I:
MU235DE2 b) Fuzzy Mathematics 3 4
Discipline Specific Elective I:
MU235DE3 c) Theory of Numbers
MU235DE4 | Discipline Specific Elective II: 3 4
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a) Combinatorial Mathematics

Discipline Specific Elective II:

MU235DES b) Discrete Mathematics
Discipline Specific Elective II:
MU235DE6 c) Automata Theory
MU235pPS1 Professmr?al Competency Skill I: 5 5
Part IV Career Skills
MU235IS1 Internship 2 -
Total 26 30
SEMESTER VI
Course Course Title of the Course Credig [\Sotrsiwee
Code S k
MU236CC1 | Core Course XII: Complex Analysis 5 6
MU236CC2 | Core Course XIII: Mechanics 5 6
Core Course XIV: Theory of Celestial
MU236CC3 Sphere and Indian Mathematics 4 6
Discipline Specific Elective IlI:
MU236DEL a) Data Structures
Discipline Specific Elective IlI:
MU236DE2 b) Fundamentals of Python 3 5
Programming
Discipline Specific Elective IlI:
Part I11 MU236DE3 ¢) Object Oriented Programming with C++
MU236DE4 Dlsglpllne SpeC|f|c_ Elective IV:
a) Linear Programming
Discipline Specific Elective IV:
MU236DE5 b) Resource Management 3 5
Techniques
Discipline Specific Elective IV:
MU236DE6 c) Probability Theory and Distributions
Professional Competency Skill 11: 2 2
UGZ36Pad Math Foundations and Al Tools
Total 22 30
Total 140 180
Co-curricular Courses
Part Semester Code Title of the Course Credit
&1l UG232LC1 Life Skill Training I: 1
Catechism
UG232LM1 Life Skill Training I: Moral
I UG231C01 - Skill Development Training 1
(SDT) - Certificate Course
1 MU232FP1 Field Project 1
I &Il MU231V01 - Specific Value-added Course 1+1
VI UG2360C1 & MOOC 2
UG2360C2
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& v UG234LC1 Life Skill Training I1: 1
Catechism
UG234LM1 Life Skill Training Il: Moral
Part V IV & VI GVAC2401 - Generic Value-added Course 1+1

-1V UG234ST1 Student Training Activity — 1
Clubs & Committees / NSS

v UG234CE1 Community Engagement 1

Activity - RUN
\Y/ UG235HR1 Human Rights,Justice and 1
Ethics
VI UG236GE1 Gender Equity and Inclusivity 1
Total 14

Specific Value-Added Course

S. No. Course code Title of the course Credits | Total hours
I MU231V01 Web Designing using HTML 1 30
2 | MU231V02 Vedic Algebra 1 30
3 | MU231V03 Sampling Techniques 1 30
4 | MU233V01 Basic Fuzzy Algebra 1 30
5 | MU233V02 Statistical Survey 1 30
6 MU233V03 Data Structures 1 30
Self-Learning Course
S. No. Course code Title of the course Credits
I MU233SL1/MU235SL1 | SET/NET Algebra Essentials 1
2 MU234SL1/MU236SL1 | Analysis and Forecasting 1

Examination Pattern
Each paper carries an internal component. There is a passing minimum for external
component. A minimum of 40% in the external examination and an aggregate of 40% is
required.
i. Part | — Tamil, Part Il — English, Part 111 - (Core Course/ Elective Course)
Ratio of Internal and External= 25:75
Continuous Internal Assessment (CIA)
Internal Components and Distribution of Marks

Components Marks
Internal test (2) - 40 marks 10
Quiz (2) - 20 marks 5
Assignment: (Model Making, Exhibition, Role Play, Seminar, Group 10

Discussion, Problem Solving, Class Test, Open Book Test etc.
(Minimum three items per course should be included in the syllabus &
teaching plan) (30 marks)

Total 25
Question Pattern
Internal Test Marks | External Exam Marks
Part A 4 x 1(No choice) 4 Part A 10 x 1 (No choice) 10

MU 9



Holy Cross College (Autonomous), Nagercoil UG Mathematics

Part B 2 x 6 (Internal choice) 12 Part B 5 x 6 (Internal choice) 30
Part C 2 x 12 (Internal choice) 24 Part C 5 x 12 (Internal choice) 60
Total 40 Total 100

ii. Lab Course:

Ratio of Internal and External= 25:75

Total: 100 marks
Internal Components and Distribution of Marks

Internal Components Marks
Performance of the Experiments 10
Regularity in attending practical and submission of records 5
Record 5
Model exam 5
Total 25
Question pattern

External Exam Marks

Major Practical 75

Minor Practical / Spotters /Record

Total 75

iii. Core Research Project
Ratio of Internal and External = 25:75

Components Marks

Internal 25

External

Core Research Project Report 40

Viva voce 35

Total 100
Part - IV

i. Non-major Elective, Skill Enhancement Course | & Il, Foundation Course and
Professional Competency Skill
Ratio of Internal and External = 25: 75

Internal Components and Distribution of Marks

Components Marks
Internal test (2) — 25 marks 10
Quiz (2) — 20 marks 5
Assignment: (Model Making, Exhibition, Role Play, Album, Group 10
Activity, etc. (Minimum three items per course)
Total 25
Question Pattern
Internal Test Marks | External Exam Marks
Part A 2 x 2 (No Choice) 4 Part A 5x 2 (No Choice) 10
Part B 3 x 4 (Open choice 12 Part B 5 x 4 (Open choice any 20
Three out of Five) Five out of Eight)
Part C 1 x 9 (Open choice 9 Part C 5 x 9 (Open choice any 45
One out of Three) Five out of Eight)
Total 25 Total 75
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ii. Skill Enhancement Course 111 & IV
Digital Fluency

Components | Marks
Internal
Quiz (15x 1) 15
Lab Assessment (5 x 2) 10
Total 25
External
Practical (2 x 25) 50
Procedure 25
Total 75
Fitness and Wellbeing
Components Marks
Internal
Quiz (15x 1) 15
Exercise (2 x5) 10
Total 25
External
Written Test: Part A: Open choice — 5 out 25
of 8 questions (5 x 5) 50
Part B: Open choice — 5 out
of 8 questions (5 x 10)
Total 75
iii. Environmental Studies
Internal Components Marks
Project Report 15
Viva voce 10
Total 25
External Exam Marks
Part A5 x 2 (No Choice) 10
Part B 5 x 4 (Open choice any Five out of Eight) 20
Part C 5 x 9 (Open choice any Five out of Eight) 45
Total 75
iv. Internship
Components Marks
Industry Contribution 50
Report & Viva-voce 50
Total 100
v. Professional Competency Skill
Internal Components Marks
Test — 20 marks 5
Individual Activity 10
Group Activity 10
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Total

25

External Exam Marks
Part A 5x 2 (No Choice) 10
Part B 5 x 4 (Open choice any Five out of Eight) 20
Part C 5 x 9 (Open choice any Five out of Eight) 45
Total 75

Co-Curricular Courses:
i. Life Skill Training: Catechism & Moral,
Human Rights, Justice and Ethics
Gender Equity and Inclusivity
Internal Components

Component

Marks
Project - Album on current issues 25
Group Activity 25
Total 50
External Components
Component Marks
Written Test: Open choice — 5 out of 8 questions (5 x 10) 50
Total 50
ii. Skill Development Training - Certificate Course:
Components Marks
Attendance & Participation 50
Skill Test 50
Total 100
iii. Field Project:
Components Marks
Field Work 50
Field Project Report & Viva-voce 50
Total 100
iv. Specific Value-Added Courses & Generic Value-Added Courses:
Components Marks
Internal 25
External 75
Total 100
v. Student Training Activity: Clubs and Committees
Compulsory for all I & 11 year students (1 credit).
Component Marks
Attendance 25
Participation 75
Total 100
vi. Community Engagement Activity: Reaching the Unreached Neighbourhood (RUN)
Components Marks
Attendance & Participation 50
Field Project 50
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| Total | 100 |
Outcome Based Education (OBE)
(i) Knowledge levels for assessment of Outcomes based on Blooms Taxonomy

S. No. | Level | Parameter Description

1 Kl Knowledge/Remembering It is the ability to remember the previously
learned

2 K2 Comprehension/Understanding | The learner explains ideas or concepts

3 K3 Application/Applying The learner uses information in a new way

4 K4 Analysis/Analysing The learner distinguishes among different
parts

5 K5 Evaluation/Evaluating The learner justifies a stand or decision

6 K6 Synthesis /Creating The learner creates a new product or point
of view

(if) Weightage of K — Levels in Question Paper

Number of questions for each cognitive level:
Assessment  [Lower Order Thinking Higher order | Total
thinking number of
Programme K1 K2 K3 K4, K5, K6 guestions
Part AB |[C A |IBIC |A/IBIC|A |B]|C
UG Internal 2 1] -[1[1]1]1 - ]1 - |- - 8
External 512|132 ]2]|2]|1]2 - |- - 20
UG Internal 1 ]1]-]1]1 1)1 -1 1] - - 8
External 5111 [4]1]1]-1]3]1 1 ]- 2 20
UG Internal 1]-]-1]1]-]1]1]1 1 111 - 8
External 511|114 ]1]1]-1]3]1 1 - 2 20

The levels of assessment are flexible and it should assess the cognitive levels and outcome
attainment.

Evaluation
i.The performance of a student in each course is evaluated in terms of percentage of marks with a
provision for conversion to grade points.

ii.Evaluation of each course shall be done by Continuous Internal Assessment (CIA) by the

course teacher as well as by an end semester examination and will be consolidated at the end of
the semester.

iii.There shall be examinations at the end of each semester, for odd semesters in

October/November; for even semesters in April/ May.

iv. A candidate who does not pass the examination in any course(s) shall be permitted to reappear
in such failed course(s) in the subsequent examinations to be held in October/ November or
April/May. However, candidates who have arrears in practical examination shall be permitted
to reappear for their areas only along with regular practical examinations in the respective
semester.

v. Viva-voce: Each project group shall be required to appear for Viva -voce examination in
defence of the project.
vi.The results of all the examinations will be published in the college website.

Conferment of Bachelor’s Degree
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A candidate shall be eligible for the conferment of the Degree of Bachelor of Arts /
Science / Commerce only if the minimum required credits for the programme thereof (140 +
18 credits) is earned.

Grading System
For the Semester Examination:
Calculation of Grade Point Average for End Semester Examination:
GPA = Sum of the multiplication of grade points by the credits of the course
Sum of the credits of the courses (passed) in a semester
For the entire programme:
Cumulative Grade Point Average (CGPA) ZnXiCniGni / ZniZiChi
CGPA = Sum of the multiplication of grade points by the credits of the entire programme
Sum of the credits of the courses of the entire programme

where
Ci - Credits earned for course i in any semester
Gi - Grade point obtained for course i in any semester
n - semester in which such courses were credited
Final Result

Conversion of Marks to Grade Points and Letter Grade

Range of Marks | Grade Points Letter Grade Description
90-100 9.0-10.0 ) Outstanding
80-89 8.0-8.9 D+ Excellent
75-79 7.5-7.9 D Distinction
70-74 7.0-74 A+ Very Good
60-69 6.0-6.9 A Good
50-59 5.0-5.9 B Average
40-49 4.0-4.9 C Satisfactory
00-39 0.0 U Re-appear
ABSENT 0.0 AAA ABSENT
Overall Performance

CGPA Grade | Classification of Final Result

9.5-10.0 O+ .

9.0 and above but below 9.5 0 First Class — Exemplary™

8.5 and above but below 9.0 D++

8.0 and above but below 8.5 D+ First Class with Distinction*

7.5 and above but below 8.0 D

7.0 and above but below 7.5 A++ First Class

6.5 and above but below 7.0 A+

6.0 and above but below 6.5 A

5.5 and above but below 6.0 B+ Second Class

5.0 and above but below 5.5 B

4.0 and above but below 5.0 C Third Class

0.0 and above but below 4.0 U Re-appear

*The candidates who have passed in the first appearance and within the prescribed
semester are eligible for the same.
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SEMESTER |
CORE COURSE |I: ALGEBRA & TRIGONOMETRY
. Total Marks

Course Code | L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total
MU241CC1 |4 | - | - | - 4 4 60 25 75 100
Pre-requisite:

Students should know the basic concepts of Algebra and Trigonometry.
Learning Objectives:

1. To understand the basic ideas on the theory of equations, Matrices.

2. To get the knowledge to find expansions of trigonometry functions, solve theoretical

and applied problems

Course Outcomes

On the successful completion of the course, student will be able to:

1. |know the definitions and properties of the Remainder Theorem, equations with | K1
real and rational coefficients, and the transformations of equations
5 find eigen values, eigen vectors, verify Cayley — Hamilton theorem and | K1
" | diagonalize a given matrix
3 expand the powers and multiples of trigonometric functions in terms of sine | K2
" | and cosine
4. |classify and solve reciprocal equations K2
5 determine relationship between circular and hyperbolic functions and the | K3
" | summation of trigonometric series
K1 - Remember; K2 - Understand; K3 - Apply
Units Contents No. of
Hours

Theory of equations-Remainder Theorem-Equation with real coefficients-
Equation with rational coefficients- Relations between the roots and coefficients
I | of equations-Transformations of equations-Roots with sign changed-Roots 12
multiplied by a given number.

Book 1: Chapter 6: Sections 1 to 11, 15

Reciprocal Equations-Standard form—increasing or decreasing the roots of a
given equation- Removal of terms, Approximate solutions of roots of
polynomials by Horner's method related problems.

Book 1: Chapter 6: Sections 16, 17, 19 and 30

12

Characteristic equation — Eigen values and Eigen Vectors, Similar matrices -
Cayley — Hamilton Theorem (Statement only) Finding powers of square
I11 | matrix, Inverse of a square matrix up to order 3, Diagonalization of square 12
matrices - related problems.

Book 3: Chapter 2: Section 2.3 and 2.4

Hyperbolic functions — Relation between circular and hyperbolic functions
IV | Inverse hyperbolic functions, Logarithm of complex numbers. 12
Book 2: Chapter 7, 8

Summation of Trigonometric Series- Difference Method- Angles in Arithmetic

Progression Method- C+iS method 12
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Book 2: Chapter 9: Section 9.1 t0 9.3

Total 60

| Self-study | Definitions and Formulae |

Textbooks

1. T.K. Manicavachagom Pillai, T. Natarajan and K.S. Ganapathy 2015 Algebra,
Volume I, Chennai, S. Viswanathan Pvt. Ltd.

2. S. Arumugam and A. Thangapandi Isaac 2006. Theory of Equations and
Trigonometry Palayamkottai , New Gamma Publishing House.

3. S. Arumugam and A. Thangapandi lIsaac 2012. Allied Mathematics (Paper 1)
Palayamkottai: New Gamma Publishing House.

Reference Books

1. W.S. Burnstine and A. W. Panton 2016, Theory of equations, Wentworth Press.

2. G.B. Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi, 2005.

3. David C. Lay, 2007 Linear Algebra and its Applications, 3rd Ed., Pearson Education
Asia, Indian Reprint.

4. C. V. Durell and A. Robson, 2003, Advanced Trigonometry, Courier Corporation.

5. J. Stewart, L. Redlin, and S. Watson, 2012, Algebra and Trigonometry, Cengage
Learning.

Web Resources

1. https://nptel.ac.in
2. https://rodrigopacios.github.io/mrpacios/download/Thomas_Calculus.pdf
3. https://www.dbraulibrary.org.in/RareBooks/An%?20Introduction%20t0%20the%20
Modern%20Theory%200f%20Equations.pdf
4. https://pdfcoffee.com/qdownload/c-v-durell-a-robson-advanced-trigonometry-
2003pdf-pdf-free.html
5. https://sv.20file.org/up1/1179_0.pdf
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1 [PO2 |[PO3 |PO4 |PO5 |PO6 |PO7 |PSO1 |PSO2 |PSO3 |PSO4 | PSO5

CO1 3 2 3 3 2 3 2 3 2 2 2 2
CO2 3 2 3 3 3 2 2 3 2 2 2 2
CO3 3 2 3 3 3 2 2 3 2 2 2 2
CO4 3 2 3 3 2 2 2 3 2 2 2 2
CO5 3 2 3 3 3 2 2 3 2 2 2 2
TOTAL 15 | 10 | 15 | 15 | 13 | 11 | 10 15 10 10 10 10
AVERAGE | 3 2 3 3 12622 2 3 2 2 2 2

3 — Strong, 2- Medium, 1- Low
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SEMESTER I
CORE COURSE I1: DIFFERENTIAL CALCULUS
. Total Marks
Course Code | L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total
MU241CC2 |4 |- | - | - 4 4 60 25 75 100
Pre-requisite:
12"Standard Mathematics.
Learning Objectives:
1. Basic knowledge on the notions of curvature, envelope and polar
co-ordinates, and solving related problems.
2. The basic skills of differentiation, successive differentiation, and their applications.
Course Outcomes

On the successful completion of the course, student will be able to:

1 | recall the definitions and basic concepts of Differential Calculus. K1l
5 understand the concepts of Differentiation, Partial Differentiation, | K2
Envelope & Curvature.
3 determine Partial derivatives of a function of two variables and use | K2
Lagrange’s method of undetermined multipliers.
4 | distinguish between partial and ordinary differential equations. K3
5 | find the radius of curvature using polar co-ordinates. K3
K1 - Remember; K2 - Understand; K3 - Apply
Units Contents No. of
Hours
Successive Differentiation
Introduction (Review of basic concepts) — The nt” derivative — Standard
results —Trigonometrical transformation — Formation of equations
I : : I - — 12
involving derivatives — Leibnitz formula for the n® derivative of a
product.
Text Book 1: Chapter I
Partial Differentiation
[ Partial derivatives — Successive partial derivatives — Function of a 12
function rule — Total differential coefficient.
Text Book 1: Chapter VIII — Sections 1.1 — 1.3
Partial Differentiation (Continued)
i Homogeneous functions — Partial derivatives of a function of two 12
variables —Lagrange’s method of undetermined multipliers.
Text Book 1: Chapter VIII — Sections 1.6, 1.7& 5
Envelope
IV Method of finding the envelope — Another definition of envelope — 12
Envelope of family of curves which are quadratic in the parameter.
Text Book 1: Chapter X — Sections 1.1 - 1.4
Curvature
\Y/ Definition of Curvature — Circle, Radius and Centre of Curvature — 12
Radius of Curvature in Polar Co-ordinates.
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Text Book 2: Chapter 3 — Section 3.4
Total 60

| Self Study | Radius of Curvature in Polar Co-ordinates. |
Textbooks
1. Narayanan S and Manicavachagom Pillai T.K 2015. Calculus. Chennai: S.
Viswanathan (Printers & Publications) Pvt. Ltd.
2. Arumugam.S and Thangapandi Isaac.A. 2011. Calculus. Palayamkottai New Gamma
Publishing House.
Reference Books
1. Courant .R.and F. John 1989. Introduction to Calculus and Analysis. New York:
Springer.
2. Apostal,T. 2001.Calculus, Volumes I and Il. John New York: Wiley & Sons.
3. Anton, I. Birens and S. Davis 2002. Calculus.United States of America: John Wiley &
Sons, Inc.
4. Thomas.G.B. and R.L. Finney 2010. Calculus. Delhi:Pearson Education.
5. Strauss, M.J., Bradley G.L. and Smith K. J. 2007. Calculus. Delhi: Pearson Education.
Web Resources
1. https://nptel.ac.in
2. https://www.uou.ac.in/sites/default/files/sIm/MSCZ0O-501.pdf
3. https://manoa.hawaii.edu/exploringourfluidearth/biological/invertebrates/structure-and-
function
4. https://lwww.zoologytalks.com/category/structure-and-functions-of-invertebrates/
5. https://www.bilasagirlscollege.ac.in/newsData/D54.pdf
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5|PO6 |PO7|PSO1|PSO2|PSO3 | PSO3 | PSO4 | PSO5
Co1l 3 2 3 2 2 3 3 2 3 2 2 2 2
CO2 3 2 3 2 3 2 3 2 2 2 2 2 2
CO3 3 2 3 2 3 2 3 3 2 3 3 3 2
CO4 3 2 3 2 2 2 3 2 2 2 2 2 2
CO5 3 2 3 2 3 3 3 3 2 3 3 3 2
Total 15 110 | 15 |10 | 13 | 12 | 15 | 12 11 12 12 12 10
AVERAGE | 3 2 3 2 |26[24| 3 24 | 22 | 24 | 24 | 24 2

3 — Strong, 2- Medium, 1- Low
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https://nptel.ac.in/
https://www.uou.ac.in/sites/default/files/slm/MSCZO-501.pdf
https://manoa.hawaii.edu/exploringourfluidearth/biological/invertebrates/structure-and-function
https://manoa.hawaii.edu/exploringourfluidearth/biological/invertebrates/structure-and-function
https://www.zoologytalks.com/category/structure-and-functions-of-invertebrates/
https://www.bilasagirlscollege.ac.in/newsData/D54.pdf

Holy Cross College (Autonomous), Nagercoil UG Mathematics

SEMESTER |
ELECTIVE COURSE I: ALLIED MATHEMATICS-1 ALGEBRA AND DIFFERENTIAL
EQUATIONS
) Inst. Total Marks
Course Code | L | T P | Credits Hours | Hours | CIA External | Total
MU231EC1 511 - |5 6 90 25 75 100

Pre-requisite:
Students should know the basic concepts of Algebra & Trigonometry.
Learning Objectives:
1. To understand the basic ideas on the theory of equations, Matrices.
2. To get the knowledge to find expansions of trigonometry functions, solve theoretical and
applied problems
Course Outcomes

On the successful completion of the course, student will be able to:

1 | recall the methods of finding the solutions of algebraic equations, differential K1
equations and various formulae of laplace transform

5 understand the theory of algebraic equations, eigen values, differential equations K2
and laplace transform

3 simplify algebraic expressions using various methods, find eigen values, solve K2
initial value problems for odes and find inverse laplace transform

4 analyse various types of first-order odes, relate laplace transform and inverse K4
laplace transform and formulate algebraic equations from real world problems.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze;

Units Contents No. of
Hours
I Theory of Equations — Formation of Equations — Relation between roots 18
and coefficients—Reciprocal equations.
I Transformation of Equations—Approximate solutions to equations — 18
Newton’s method and Horner’s method.
Matrices—Characteristic equation of a matrix —Eigen values and Eigen
1] . . 18
vectors — Cayley Hamilton theorem and simple Problems.
Differential equation of first order but of higher degree — Equations
v solvable for p,x,y—Partial differential equations—formations— solutions — 18
Standard form Pp + Qq = R.
\ Laplace transformation—Inverse Laplace transform. 18
Total 90
| Self study | Definitions and Formulae |
Textbook

Dr. S. Arumugam & Isaac-Allied Mathematics Paper-I, New Gamma Publishing House
(2012), Palayamkaoittai.
Reference Books
1. Narayanan.S and T.K. Manikavachagam Pillai-Differential Equations and its
applications, S.Viswanathan Printers Pvt.Ltd,2006.
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2. T.Veerarajan- Algebra and Trigonometry-Yes Dee Publishing Pvt.Ltd.,(2009)

Web Resources
1.https://nptel.ac.in
2.https://ocw.mit.edu/courses/res-18-009-learn-differential-equations-up-close-with-gilbert-
strang-and-cleve-moler-fall-2015/pages/differential-equations-and-linear-algebra/
3.https://www.khanacademy.org/math/differential-equations
4.https://www.khanacademy.org/math/differential-equations
5.https://en.wikipedia.org/wiki/Algebraic_differential_equation

MAPPING WITH PROGRAMME OUTCOMES

AND PROGRAMME SPECIFIC OUTCOMES

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 |PSO1| PSO2 | PSO3 | PSO4 | PSO5
Co1 3 2 3 3 2 3 2 3 2 2 2 2
CO2 3 2 3 3 3 2 2 3 2 2 2 2
CO3 3 2 3 3 3 2 2 3 2 2 2 2
CO4 3 2 3 3 2 2 2 3 2 2 2 2
TOTAL 15 | 10 | 15 | 15 | 13 | 11 | 10 | 15 10 10 10 10
AVERAGE]| 3 2 3 3 |26 22| 2 3 2 2 2 2

3 — Strong, 2- Medium, 1- Low
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https://nptel.ac.in/
https://ocw.mit.edu/courses/res-18-009-learn-differential-equations-up-close-with-gilbert-strang-and-cleve-moler-fall-2015/pages/differential-equations-and-linear-algebra/
https://ocw.mit.edu/courses/res-18-009-learn-differential-equations-up-close-with-gilbert-strang-and-cleve-moler-fall-2015/pages/differential-equations-and-linear-algebra/
https://www.khanacademy.org/math/differential-equations
https://www.khanacademy.org/math/differential-equations
https://en.wikipedia.org/wiki/Algebraic_differential_equation

SEMESTER |
NON-MAJOR ELECTIVE NME |I: MATHEMATICS FOR COMPETITIVE
EXAMINATIONS |
Total Marks

CourseCode | L | T| P | S| Credits | Inst. Hours Hours | CIA | External | Total

MU23INM1 |2 | - | - | - 2 2 30 25 75 100
Pre-requisite:
Students should have basic knowledge on Mathematical calculations.
Learning Objectives:
1. To understand the problems asked in various competitive examinations and identify
the method to solve them.
2. To develop numerical aptitude by practicing different types problems.
Course Outcomes

On the successful completion of the course, student will be able to:
1 understand the problems and remember the methods to solve | Kl &
problems. K2
2 grasp the simplest method to solve problems. K2
3 apply suitable mathematical method and get solutions to simple real life K3
problems.
K1 - Remember; K2 - Understand; K3 - Apply
Units Contents No. of
Hours
Simplification: BODMAS rule — Using basic formulae — Problems with
poses . . 6
Averages: Finding average income, average expenditure, average age,
average speed and average score. (Chapter 4 and Chapter 6).
[ Ratio and proportion: Comparison of two ratios — Compounded Ratio — 5

Mean, Third and Fourth Proportional — Real life problems (Chapter 13)

Percentages: Percentage on numbers — Population — Depreciation.
11 | Partnership: Ratio of division of gains — Investments made in same time 6
and Investments made in different time. (Chapter 11 and Chapter 14 ).

Profit and Loss: Gain — Loss —Selling similar items — Problems on trader

v professes to sell his goods. (Chapter 12). 6
vV Problems on numbers: Framing and solving equations involving 6
unknown numbers - Problems involving ratios and fractions. (Chapter 7).
Total 30
Textbook
| Self study | Percentages |

Aggarwal, R.S (2017). Quantitative Aptitude (Revised Edition). S. Chand and

Company LTD.

Reference Books

1. Guha, A. 2011. Quantitative Aptitude for Competitive Examinations (4" Edition).
Published by McGraw Hill Education (India) Pvt. Ltd.

2. Aggarwal, R.S (2022). Quantitative Aptitude (Revised Edition). S. Chand and Company
LTD.

3. Arun Sharma. 2008. Objective Mathematics (2*¢ Edition). Tata McGraw-Hill Publishing
Company Limited.
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4. Chauhan, R.S. 2011. Objective Mathematics. Unique Publisher.
5. Goyal, J. K. Gupta, K. P. 2011. Objective Mathematics (6" Revised Edition). Pragati

Prakashan Educational Publishers.

6. Immaculate, M. (2009). Mathematics for Life. Nanjil offset Printers.
Web Resources
1. Simplification - Shortcuts & Tricks for Placement Tests, Job Interviews & Exams -

YouTube

2. Averages - Shortcuts & Tricks for Placement Tests, Job Interviews & Exams - YouTube
3. Percentage - Shortcuts & Tricks for Placement Tests, Job Interviews & Exams -

YouTube

4. Partnership - Shortcuts & Tricks for Placement Tests, Job Interviews & Exams -

YouTube

5. Aptitude Made Easy - Profit & Loss — Basics and Methods, Profit and loss shortcuts,
Math tricks - YouTube

MAPPING WITH PROGRAMME OUTCOMES

AND PROGRAMME SPECIFIC OUTCOMES

01|PO2|PO3|PO4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5
Co1 2 3 1 3 3 1 3 3 3 2 3 3
CO2 2 3 1 3 3 2 3 3 3 2 3 3
COo3 2 3 1 3 3 2 3 3 3 3 3 3
TOTAL 6 9 3 9 9 5 9 9 9 7 9 9
AVERAGE| 2 3 1 3 3 116 3 3 3 2.3 3 3
3 — Strong, 2- Medium, 1- Low
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https://www.youtube.com/watch?v=ZuMJFleXmiw
https://www.youtube.com/watch?v=ZuMJFleXmiw
https://www.youtube.com/watch?v=rhSxQ4ieAYc
https://www.youtube.com/watch?v=RWdNhJWwzSs
https://www.youtube.com/watch?v=RWdNhJWwzSs
https://www.youtube.com/watch?v=hn9TKnr8L_8
https://www.youtube.com/watch?v=hn9TKnr8L_8
https://www.youtube.com/watch?v=_cW7_BUDYcw
https://www.youtube.com/watch?v=_cW7_BUDYcw

SEMESTER I
FOUNDATION COURSE: BRIDGE MATHEMATICS

) Total Marks
CourseCode | L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total
MU231FC1 |2 |- |- | - 2 2 30 25 75 100

Pre-requisite:

Students should know 12" Standard Mathematics.
Learning Objectives:

1. To bridge the gap and facilitate transition from higher secondary to tertiary education.
2. To instil confidence among stakeholders and inculcate interest for Mathematics.

Course Outcomes

On the successful completion of the course, student will be able to:

1

prove the binomial theorem and apply it to find the expansions of
any (x +y)" and also, solve the related problems.

K2 & K3

find the various sequences and series and solve the problems related
to them. Explain the principle of counting.

K1 &K3

find the number of permutations and combinations in different
cases. Apply the principle of counting to solve the problems on
permutations and combinations.

K2 & K3

explain various trigonometric ratios and find them for different

angles, including sum of the angles, multiple and submultiple
angles, etc. Also, they can solve the problems using the
transformations.

K2 & K3

find the limit and derivative of a function at a point, the definite
and indefinite integral of a function. Find the points of min/max of
a function.

K3

K1-RememberK2- Understand K3 - Apply

Units

Contents

Algebra
Binomial theorem, General term, middle term, problems based on these
concepts

Analysis

Sequences and series (Progressions). Fundamental principle of counting.

Factorial n.

Combinatorics

Permutations and combinations, Derivation of formulae and their
connections, simple applications, combinations with repetitions,
arrangements within groups, formation of groups.

Trigonometry

Introduction to trigonometric ratios, proof of sin(A+B), cos(A+B),
tan(A+B) formulae, multiple and sub multiple angles, sin(2A), cos(2A),
tan(2A) etc., transformations sum into product and product into sum
formulae, inverse trigonometric functions, sine rule and cosine rule

Calculus

Limits, standard formulae and problems, differentiation, first principle,
rule, u/v rule, methods of differentiation, application of derivatives,

integration - product rule and substitution method.

uv

Total

30

MU 23

No. of
Hours




| Self Study | Definitions, Formulae, Applications

Textbooks

1. NCERT class X1 and XII text books
2. Any State Board Mathematics text books of class X1 and XII
Web Resources

1. https://nptel.ac.in
2. https://www.khanacademy.org/
3. https://www.bytelearn.com/
4. https://mathworld.wolfram.com/
5. https://byjus.com/
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1 | PO2 |PO3|P0O4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PS0O4|PSO5
Co1 2 1 1 1 2 1 2 2 2 2 1 1
CO2 2 1 1 1 2 1 2 2 2 2 1 1
CO3 2 1 1 1 2 1 2 2 2 2 1 1
CO4 2 1 1 2 2 1 2 1 2 1 1 2
CO5 2 1 1 2 2 1 2 2 1 1 2 2
TOTAL 10 5 5 7 12 | 5 10 9 9 8 6 7
AVERAGE | 2 1 1 14 2 1 2 |18 |18 | 16 | 12 | 14

3 - Strong, 2- Medium, 1- Low
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SEMESTER I

SPECIFIC VALUE-ADDED COURSE: WEB DESIGNING USING HTML

Total

Marks

Course Code | L| T| P| S| Credits| Inst. Hours| Hours | CIA External

Total

MU231V01 |2 | - | - | - 1 2 30 25

75

100

Pre-requisite:

Basic knowledge of Matrices and Programming languages.

Learning Objectives:
1. To understand the importance of the web as a medium of communication.
2. To create an effective web page with graphic design principles.

Course Outcomes

On the successful completion of the course, student will be able to:

1

define modern protocols and systems used on the web (such
as HTML, HTTP)

K2

employ fundamental knowledge on web designing with
makeup language

K3

gain strong knowledge in HTML

K2

use critical thinking skills to design and implement an interactive websites
with regard to issues of usability, accessibility and internationalism

K4

g B~ W DN

to pursue future courses in website development and design

K3

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze

Units

Contents

No. of
Hours

Introduction to HTML — Designing a Home Page-History of HTML —
HTML Generations —-HTML Documents — Anchor Tag — Hyper Links
—Sample HTML Documents.

Head and Body Sections — Header Sections — Title —Prologue — Links —
Colorful Web Page — Comment Lines — Some Sample HTML
Documents.

Designing the Body Section- Heading Printing-Aligning the
Headings — Horizontal Rule — Paragraph — Tab Setting -Images and
Pictures-Embedding PNG Format Images.

Ordered and Unordered Lists — Lists — Unordered Lists —Headings in a List

— Ordered Lists-Nested Lists.

Table Handling -Tables -Table Creation in HTML - Width of the
Table and Cells-Cells Spanning Multiple Row/Columns Coloring
Cells - Column Specification — Some Sample Tables.

Total

30

Textbook

| Self study | Sample HTML Documents

Xavier,C. World Wide Web Design with HTML.T ata Mc gram Hill
Publishing Company Limited.

Chapters 4: Sections: 4.1- 4.7

Chapters5: Sections: 5.1 —5.7;

Chapters6: Sections :6.1 -6.7;

Chapters7: Sections: 7.1 —7.5;

Chapters8: Sections: 8.1 — 8.7
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Reference Books
1.

2.
3.

4.

5.

Castro., Elizabeth.,& Hyslop.(2013).HTML5,AndCSS:VisualQuick start
Guide.(Eight Edition). Peachpit Press.
Devlin.,&lan.(2011).HTML5Multimedia:DevelopAndDesign.PeachpitPress.
Felke.,& Morris.(2013). Basics of Web Design : HTML5 &CSS3.(2™¢
Edition).Addition-Wesley.

Felke.,& Morris.(2014). -Web Development & Design Foundations
WithHTML5. (7™

Edition).Addition-Wesley.

John Duckett.(2011).HTML and CSS :Design and Build i
Website.(Edition).Johnwiley and sons.

Web Resources

1. https://www.computerhope.com/starthtm.htm
2. https://www.geeksforgeeks.org/design-a-web-page-using-htmi
3. https://www.youtube.com/watch?v=PgAZ8KzfhO8
4. https://www.youtube.com/watch?v=gXXknB5bePU
5. https://www.digitalocean.com/community/tutorial_series/how-to-build-a-website-
with-html
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|PO4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5
Cco1 3 3 2 2 2 3 2 3 2 2 3 2
CO2 3 3 2 2 3 2 2 3 2 2 3 2
CO3 3 3 2 3 | 2 2 2 3 2 3 3 2
CO4 3 3 2 2 2 3 2 3 2 2 3 2
CO5 3 3 13 ]3]3 2 2 3 2 3 3 3
TOTAL 15 (15 |11 | 12 | 12 | 12 | 10 15 10 12 15 11
AVERAGE| 3 3 12224124124 2 3 2 2.4 3 2.2

3 — Strong, 2- Medium, 1- Low
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https://www.computerhope.com/starthtm.htm
https://www.geeksforgeeks.org/design-a-web-page-using-html
https://www.youtube.com/watch?v=PgAZ8KzfhO8
https://www.youtube.com/watch?v=qXXknB5bePU
https://www.digitalocean.com/community/tutorial_series/how-to-build-a-website-with-html
https://www.digitalocean.com/community/tutorial_series/how-to-build-a-website-with-html

SEMESTER I
SPECIFIC VALUE- ADDED COURSE: VEDIC ALGEBRA

Total Marks

Course Code | L| T| P| S| Credits| Inst. Hours| Hours | CIA External Total

MU231V02 | 2 | - | - | - 1 2 30 25 75

Pre-requisite:
1. Proficiency in basic algebraic concepts and operations.
2. Strong number sense and mental math skills.
Learning Objectives:
1. Introduce students to Vedic algebra techniques.
2. Develop students' proficiency in applying Vedic algebra methods to solve
mathematical problems.
Course Outcomes

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

1. remember mathematical concepts and solutions using Vedic algebra K1l
terminology and notation, ensuring clarity and precision in their
explanations.

2. understand the mathematical concepts and principles underlying Vedic K2
algebra techniques, fostering a comprehensive grasp of the subject
matter.

3. apply Vedic algebra techniques proficiently to solve equations and K3
mathematical problems, demonstrating precision and accuracy.

4. analyze the applicability of Vedic algebra methods in various K4

mathematical contexts, discerning their strengths and limitations through
critical examination.

5. evaluate the effectiveness of Vedic algebra in enhancing problem-solving K5
skills and mathematical reasoning, employing rigorous assessment
criteria and methodologies.

K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyze; K5 - Evaluate;

Units Contents No. of
Hours
| Basic Operations on Polynomials — Addition — Subtraction - 5

Multiplication — Division

I Factorization — Factorization of Polynomials of Degree Three 6

i Factors and Derivatives — Highest Common Factor 6

IV Quadratic Equations — First Type — Second Type — Third Type — Fourth 5
Type

\ Cubic Equations — First Type — Second Type — Third Type — Fourth Type 6
Total 30

| Self-study | Factors and Derivatives — Highest Common Factor
Textbook

1.  Chamola K. P, 2006. Elementary Vedic Algebra, Sura Books Pvt. Ltd., Chennai.
Reference Books
1. Jagadguru Swami Sri, Bharati Krishna Tirthaji, 2004. Vedic Mathematics, Motilal
Banarsidass Publishers Private Limited, Delhi.
2. James T. Glover, 2013. Vedic Mathematics for Schools: Book 1, 7" Edition, Motilal
Banarsidass Publishers, India.

MU 27



3. Williams. K, 2024. The Cosmic Calculator: A Vedic Mathematics Course for Schools,
Clairview Books.

4. Kandasamy, W. B., Smarandache, F., & llanthenral, K. 2018. Vedic Mathematics:
Vedic Or Mathematics: A Fuzzy & Neutrosophic Analysis. Create Space Independent
Publishing Platform.

5. Thakur R. K, 2016. The Essence of Vedic Mathematics. Pen2 Print Services.

Web Resources

1. https://www.vedicmathsacademy.org/

1. 2.https://vedamu.org/

2. 3.https://mathigon.org/

3. https://www.mathsisfun.com

4. 5.https://www.cut-the-knot.org/

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|PO4|PO5|PO6 | PO7|PSO1|PSO2|PSO3|PSO4|PSO5

CO1 3 2 2 2 3 3 2 3 2 2 2 3

CO2 3 2 2 3 3 3 2 3 3 2 2 3

COo3 3 3 3 3 3 3 2 3 3 3 2 3

CO4 3 3 3 3 3 3 3 3 3 3 2 3

CO5 3 3 3 3 3 3 3 3 3 3 3 3

TOTAL 15 | 1 13 | 14 | 15 | 15 | 12 15 14 13 11 15
AVERAGE| 3 |26 |26 |28 3 3 |24 3 28 | 26 | 2.2 3

3 — Strong, 2- Medium, 1- Low
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SEMESTER I
SPECIFIC VALUE-ADDED COURSE: SAMPLING TECHNIQUES

Total Marks

CourseCode | L| T| P| S| Credits| Inst. Hours| Hours | CIA External | Total

MU231V03 | 2| - | - | - 1 2 30 25 75 100
Pre-requisite:
Basic Statistical Knowledge.
Learning Objectives:
1. Gain knowledge of various sampling techniques such as random sampling.
2. Develop the ability to recognize different types of errors in sampling.
Course Outcomes
On the successful completion of the course, students will be able to:

1. recall and list different sampling methods such as simple random K1
sampling, systematic sampling, and stratified sampling.

2. understand appropriate sampling methods to create survey designs or K2
experimental setups based on specific research objectives and population
characteristics.

3. apply knowledge of sampling errors to distinguish between biased and K3
unbiased errors and assess their potential impact on survey outcomes.

4. analyse survey designs by evaluating the suitability and effectiveness of K4
sampling methods.

5. evaluate the best sampling strategies based on understanding sampling K5
principles to ensure accurate and reliable survey outcomes.

K1- Remember; K2 - Understand; K3 — Apply; K4 - Analyse; K5 - Evaluate;
Units Contents No. of
Hours
| Census Survey-Sample Survey-Sampling — Principles of sampling- 5
methods of sampling.
I Random Sampling Methods-Simple or Unrestricted Random Sampling- 5
Lottery Method-Random Number Method.
i Restricted Random Sampling Methods- Systematic Random 5
Sampling- Stratified Random Sampling.
IV Non-Random Sampling Methods- Judgement Sampling-Convenience 5
Sampling- Quota Sampling.
\ Sampling Errors- Biased Errors-Unbiased Errors- Non-Sampling Errors 6
Total 30
| Self-study | . Sampling Errors- Biased Errors-Unbiased Errors |
Textbook

1.Navnitham PA,2019. Business Statistics, Jai Publishers, Trichy.

Reference Books
1. William G. Cochran, 1991. Sampling Techniques (Third Edition), John Wiley &

Sons, Canada.

2. Poduri S.R.S. Rao, 2000. Sampling Methodologies With Applications, Chapman

& Hall/CRC, New York

3. Sharon L. Lohr, 2010. Sampling: Design and Analysis, Duxbury Press, An Imprint
of Brooks/ Cole Publishing Company QP ® An International Thomson Publishing

Company, New York.

Web Resources
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1. https://fsapps.nwcg.gov/gtac/CourseDownloads/IP/Cambodia/FlashDrive/Supporti
ng_Documentation/Cochran_1977_Sampling%20Techniques.pdf
https://uca.edu/psychology/files/2013/08/Ch7-Sampling-Techniques.pdf
3. https://faculty.ksu.edu.sa/sites/default/files/poduri_s.r.s._rao_-
_sampling_methodologies_with_applications_texts_in_statistical _science-
chapman_and_hall_crc_2000.pdf
4. https://drive.uqu.edu.sa/_/maatia/files/Sampling.pdf
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

N

PO1|PO2|PO3|PO4|PO5|PO6 |PO7|PSO1|PSO2|PSO3|PSO4 | PSO5

Co1l 3 3 3 1 3 2 2 3 3 3 3 3
CO2 3 2 3 3 3 2 3 3 3 1 3 3
CO3 3 2 3 2 3 2 2 3 3 1 3 3
CO4 3 2 3 3 3 2 3 3 2 3 3 3
CO5 3 3 2 3 3 2 3 3 3 3 3 3
TOTAL |15 |12 | 14 | 12 | 15 | 10 | 13 | 15 14 11 15 15
AVERAGE| 3 |24 |28 24| 3 2 126 3 28 | 2.2 3 3

3 — Strong, 2- Medium, 1- Low
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https://fsapps.nwcg.gov/gtac/CourseDownloads/IP/Cambodia/FlashDrive/Supporting_Documentation/Cochran_1977_Sampling%20Techniques.pdf
https://fsapps.nwcg.gov/gtac/CourseDownloads/IP/Cambodia/FlashDrive/Supporting_Documentation/Cochran_1977_Sampling%20Techniques.pdf
https://uca.edu/psychology/files/2013/08/Ch7-Sampling-Techniques.pdf
https://faculty.ksu.edu.sa/sites/default/files/poduri_s.r.s._rao_-_sampling_methodologies_with_applications_texts_in_statistical_science-chapman_and_hall_crc_2000.pdf
https://faculty.ksu.edu.sa/sites/default/files/poduri_s.r.s._rao_-_sampling_methodologies_with_applications_texts_in_statistical_science-chapman_and_hall_crc_2000.pdf
https://faculty.ksu.edu.sa/sites/default/files/poduri_s.r.s._rao_-_sampling_methodologies_with_applications_texts_in_statistical_science-chapman_and_hall_crc_2000.pdf
https://drive.uqu.edu.sa/_/maatia/files/Sampling.pdf

SEMESTER 11
CORE COURSE I1I: COORDINATE AND SPATIAL GEOMETRY

CourseCode | L | T | P | S| Credits | Inst. Hours

Total Marks

Hours | CIA | External

Total

MU232CC1 |4 | - |- |- 4 4 60 25 75

100

Pre-requisite
Familiarity with algebraic expressions, equations, and solving for variables, basic
geometry concepts and knowledge of trigonometry
Learning Objectives

1. To analyze characteristics and properties of two and three dimensional geometric
shapes.

2. To develop mathematical arguments about geometric relationships.

3. To solve real world problems on geometry and its applications.
Course Outcomes

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

1 recall the definitions and formulae of key concepts in coordinate and K1l
spatial geometry
2. describe the relationships between geometric shapes and their equations K2
and summarize the properties of different transformations on the
coordinate plane
3. solve real world problems involving lines, planes and spheres using K3
analytical geometry concepts
4. analyze the properties of equations of lines, planes and spheres K4
5. evaluate complex problems that require the application of coordinate and K5
spatial geometry concepts.
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate
Units Contents No. of
Hours
Pole, Polar - Conjugate Points and Conjugate Lines — Diameters —
Conjugate Diameters of an Ellipse - Semi Diameters- Conjugate
I ) 12
Diameters of Hyperbola.
Chapter 6: 6.9, 6.10, 6.13; Chapter 7: 7.3, 7.4
Polar Coordinates - General Polar Equation of Straight Line — Polar
[ Equation of a Circle, Equation of a Straight Line, Circle, Conic — 12
Equations of the Asymptotes of a Hyperbola.
Chapter 9: 9.1, 9.3,9.4, 9.6, 9.8
System of Planes - Length of the Perpendicular — Orthogonal
1 Projection 12
Chapter 2: 2.1 - 2.10
Representation of Line — Angle Between a Line and a Plane — Co-
IV planar Lines — Shortest Distance between two Skew Lines — Length 12
of the Perpendicular — Intersection of three Planes.
Chapter 3: 3.1 - 3.8.
Equation of a Sphere - General Equation - Section of a Sphere by a
Plane - Equation of the Circle - Tangent Plane - Angle of
\ Intersection of two Spheres - Condition for the Orthogonality - 12
Radical Plane.
Chapter 6:6.1 - 6.8
Total 60
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Self-study Co-planar Lines, Shortest distance between two Skew Lines, Length of

the Perpendicular, Intersection of three Planes

Text Books

1. Durai Pandian P, Analytical Geometry of 2D, 2012, Muhil publishers (Unit 1 &2)

2. Shanthi Narayan and Mittal P. K, Analytical Solid Geometry of 3D, Uttar Pradesh: S
Chand and Co. Pvt. Ltd. (Unit 3 - 5)

Reference Books

1.

2.

3.

4.

5.

Loney S. L., 2023.The elements of Coordinate Geometry, (7nth Edition), Arihant
Prakashan, Meerut.

Jain P. K and Khali Ahmed, 2021. Textbook of Analytical Geometry of Two
Dimensions, (3™ Edition), New Age International Pvt. Ltd.

William F. Osgood and William C. Graustein, 2016. Plane and Solid Analytic
Geometry, Macmillan Company, New York

Utpal Chatterjee and Nandini Chatterjee, 2016.Advanced Analytical Geometry of Two
and Three Dimensions, Academic Publishers.

Vittal P. R., 2013.Analytical Geometry 2D and 3D, (1% Edition) Pearson Education,
India.

Web Resources

1. http://mathworld.wolfram.com
2. https://nptel.ac.in
3. http://lwww.univie.ac.at/future.media/moe/galerie.html
4. https://ia800504.us.archive.org/11/items/elementsofcoordiO0lone/elementsofcoordi
0Olone.pdf
5. https://archive.org/details/elementarytreati033329mbp/page/n23/mode/2up
6. https://rodrigopacios.github.io/mrpacios/download/Thomas_Calculus.pdf
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|PO4|PO5 | PO6 | PO7 |PSO1|PSO2|PSO3|PSO4 | PSO5
CO1 3 2 2 2 1 1 2 3 3 2 2 2
CO2 3 3 3 3 2 2 3 3 3 2 2 2
CO3 3 3 3 3 3 2 3 3 3 2 2 2
CO4 3 3 3 3 3 2 3 3 3 3 2 2
CO5 3 3 3 3 2 2 3 3 3 2 2 2
TOTAL 15 | 1 14 | 14 | 11 9 14 15 15 11 10 10
AVERAGE| 3 | 28|28 |28 |22 |18 | 28 3 3 2.2 2 2

3 — Strong, 2- Medium, 1- Low
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http://mathworld.wolfram.com/
https://nptel.ac.in/
http://www.univie.ac.at/future.media/moe/galerie.html
https://ia800504.us.archive.org/11/items/elementsofcoordi00lone/elementsofcoordi00lone.pdf
https://ia800504.us.archive.org/11/items/elementsofcoordi00lone/elementsofcoordi00lone.pdf
https://archive.org/details/elementarytreati033329mbp/page/n23/mode/2up
https://rodrigopacios.github.io/mrpacios/download/Thomas_Calculus.pdf

SEMESTER 11
CORE COURSE IV: INTEGRAL CALCULUS

CourseCode | L | T | P | S| Credits | Inst. Hours

Total Marks

Hours | CIA | External

Total

MU232CC2 14| - |- |- 4 4 60 25 75

100

Pre-requisite: 12"Standard Mathematics
Learning Objectives

1. Knowledge on integration and its geometrical applications, double, triple integrals and
improper integrals.
2. Knowledge about Beta and Gamma functions and skills to determine Fourier series
expansions.
Course Outcomes

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

1.

determine the integrals of algebraic, trigonometric and logarithmic
functions and to find the reduction formulae.

K1

evaluate double and triple integrals and problems using change of order
of integration.

K2

solve multiple integrals and to find the areas of curved surfaces
and volumes of solids of revolution.

K3

explain beta and gamma function sand to use them in solving problems
of integration.

K2

explain Geometric and Physical applications of integral calculus.

K2

K1 - Remember; K2 - Understand; K3 — Apply

Units

Contents

No. of
Hours

Reduction formulae -Types, integration of product of powers of
algebraic and trigonometric functions, integration of product of powers
of algebraic and logarithmic functions — Bernoulli’s formula.

Calculus — Chapter 2: 2.8

12

Double Integrals —definition of double integrals-evaluation of double
integrals - double integrals in polar coordinates — Change of order of
integration.

Calculus — Chapter 3: 3.1, 3.2

12

Triple integrals - applications of multiple integrals -volumes of solids of
revolution — areas of curved surfaces — Change of variables.
Calculus — Chapter 3: 3.3, 3.4

12

Beta and Gamma functions — definitions — recurrence formula of Gamma
functions — properties of Beta and Gamma functions — relation between
Beta and Gamma functions - Applications.

Calculus, Volume Il — Chapter 7: 2.1, 2.2, 2.3

12

Fourier Series — Definition, The Cosine and Sine Series, Half range
Fourier Cosine and Sine Series.
Calculus — Chapter 5

12

Total

60

\ Self-study \ Relation between Beta and Gamma functions- Applications.

Textbooks
1. Arumugam S & Thangapandi Isaac A, 2014.Calculus, New Gamma Publishing House,
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Palayamkaottai.

2. Narayanan S & Manicavachagom Pillay T. K, 2009. Calculus, Volume I1,S.
Viswanathan (Printers and Publishers) Pvt. Ltd.

Reference Books

1. Anton H, Birens | and Davis S,2002. Calculus,John Wiley and Sons, Inc.

2. Thomas G. Band Finney R. L,2007. Calculus, Pearson Education.

3. Chatterjee D, Integral Calculus and Differential Equations, Tata-McGraw Hill
Publishing Company Ltd.

4. Dyke P, 2001. An Introduction to Laplace Transforms and Fourier Series, Second edition,
Springer Undergraduate Mathematics Series.

5. Sharma A. K, 2005. Text Book of Integral Calculus, Discovery Publishing House Pvt.
Ltd., New Delhi.

Web Resources

1.https://nptel.ac.in

2.https://www.freebookcentre.net/maths-books-download/Integral-Calculus-Miguel-A.-
Lerma.html

3. https://3lihandam69.files.wordpress.com/2018/10/calculus-10th-edition-anton.pdf

4. http://www.sufwan.com/wp-content/uploads/CalculusAndAnalyticalGeometry/Calculus-
Book-Thomas Finney.pdf

5.http://ndl.ethernet.edu.et/bitstream/123456789/55096/1/Tsuneo%20Arakawa.pdf

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4 | PO5|PO6 | PO7 |PSO1|PSO2|PSO3|PSO4 |PSO5
CO1 3 2 3 3 2 3 2 3 2 2 2 2
CO2 3 2 3 3 3 2 2 3 2 2 2 2
CO3 3 2 3 3 3 2 2 3 2 2 2 2
CO4 3 2 3 3 2 2 2 3 2 2 2 2
CO5 3 2 3 3 3 2 2 3 2 2 2 2
TOTAL | 15|10 | 15| 15 | 13 | 11 | 10 | 15 10 10 10 10
AVERAGE| 3 2 3 3 26|22 2 3 2 2 2 2
3 — Strong, 2- Medium, 1- Low
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https://nptel.ac.in/
https://www.freebookcentre.net/maths-books-download/Integral-Calculus-Miguel-A.-Lerma.html
https://www.freebookcentre.net/maths-books-download/Integral-Calculus-Miguel-A.-Lerma.html
https://3lihandam69.files.wordpress.com/2018/10/calculus-10th-edition-anton.pdf
http://www.sufwan.com/wp-content/uploads/CalculusAndAnalyticalGeometry/Calculus-Book-Thomas%20Finney.pdf
http://www.sufwan.com/wp-content/uploads/CalculusAndAnalyticalGeometry/Calculus-Book-Thomas%20Finney.pdf
http://ndl.ethernet.edu.et/bitstream/123456789/55096/1/Tsuneo%20Arakawa.pdf

SEMESTER 11

ELECTIVE COURSE Il: VECTOR CALCULUS AND FOURIER SERIES

CourseCode | L | T | P | S| Credits | Inst. Hours

Total Marks

Hours | CIA | External

Total

MU232EC1 |51 ] - 5 6 90 25 75

100

Pre-requisite:
Students should know the basic principles of calculus, differentiation and integration
Learning Objectives:
1. To understand the concepts of vector differentiation and vector integration.
2. To apply the concepts in their respective disciplines.
Course Outcomes

On the successful completion of the course, student will be able to:

1

remember the formulae of vector differentiation, integration and Fourier
series

K1

understand various theorems related to vector differentiation, integration
and Beta, Gamma functions

K2

solve problems on vector differentiation, integration, Beta, Gamma
functions and Fourier series

K3

compare double and triple integrals, line, surface integrals, Beta, Gamma
functions and Fourier series for Even and odd functions

K2

K1-Remember; K2 — Understand; K3 - Apply

Units

Contents

No. of
Hours

Vector differentiation — Gradient — Divergence and curl — Directional
Derivative — Normal to a surface - Solenoidal, irrotational and harmonic
vectors.

Allied Mathematics Paper-11- Chapter 5: sections 5.3, 5.4

18

Evaluation of double and triple integrals
Allied Mathematics Paper-11- Chapter 6: sections 6.1, 6.2

18

Vector integration - Work done by a force - Evaluation of line integrals and
surface integrals - Green’s and Stokes theorems (Statement only) with
problems.

Allied Mathematics Paper-11- Chapter 7: sections 7.1-7.3

18

Beta and Gamma Function
Calculus - Chapter:4

18

Fourier series—Even and odd functions—Half range Fourier series.
Calculus - Chapter:5

18

Total

90

| SelfStudy | Evaluation of line integrals and surface integrals
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Text books
1. Arumugam. S, Thangapandi Issac. A, 2012, Allied Mathematics Paper-11,New Gamma
Publishing House, Palayamkottai,.
2. Arumugam. S, Thangapandi Issac. A, 2014, Calculus,New Gamma Publishing House,
Palayamkaottai,.

Reference Books
1. Arumugam. S, Thangapandi Issac. A, (2017), Analytical Geometry 3D &Vector
Calculus, New Gamma Publishing House, Palayamkottai.
2. Susan.J.C, (2012), Vector Calculus(4thEdition),Pearson Education, Boston.
3. Murray Spiegel-Vector analysis —Schaum Publishing company, NewYork  (2009).
4. Manicavachagom Pillai. T.K, (2012),Calculus(Volll), S. Vishvanathan Printer and
Publisher PVT.LTD
5. DuraiPandian,P.,&LaxmiDuraiPandian.(1986).VectorAnalysis.EmeraldPublishers.
Web Resources

1. https://nptel.ac.in
2. https://www.youtube.com/watch?v=_rKQP7f2tUw
3. https://www.youtube.com/watch?v=D2eHgZ4kMHU
4. https://lwww.youtube.com/watch?v=r6sGWTCMz2k
5. https://lwww.youtube.com/watch?v=x04dnqg-iPw
6. https://www.youtube.com/watch?v=2Z8D TEs9-zg
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
POl | PO2 |PO3|P0O4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5
CO1 3 2 1 3 3 1 2 3 3 3 2 2
CO2 3 2 1 3 3 1 2 3 3 3 2 2
CO3 3 2 1 3 3 1 2 3 3 3 2 2
CO4 3 2 1 3 3 1 2 3 3 3 3 2
TOTAL 12 8 4 |12 |12 | 4 8 12 12 12 9 8
AVERAGE| 3 2 1 3 3 1 2 3 3 3 1225 2

3 — Strong, 2- Medium, 1- Low
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https://www.youtube.com/watch?v=_rKQP7f2tUw
https://www.youtube.com/watch?v=D2eHgZ4kMHU
https://www.youtube.com/watch?v=r6sGWTCMz2k
https://www.youtube.com/watch?v=x04dnqg-iPw
https://www.youtube.com/watch?v=Z8D_TEs9-zg

SEMESTER 11

NON-MAJOR ELECTIVE II: MATHEMATICS FOR COMPETITIVE

EXAMINATIONS 11

CourseCode | L | T| P | S| Credits | Inst. Hours

Total Marks

Hours | CIA | External | Total

MU232NM1 |2 | - [ -] - 2 2 30 50 50 100

Pre-requisite:
Students should have basic knowledge on Mathematical calculations.
Learning Objectives
1. To understand the problems stated in various competitive examinations and realize the
approach to get solution.

To acquire skill in solving quantitative aptitude by simple methods.

Course Outcomes

On the successful completion of the course, student will be able to:

1

understand the problems and remember the methods to solve problems.

K2

2

identify the appropriate method to solve problems.

K1

3

apply the best mathematical method and obtain the solution in short.

K3

apply fundamental mathematical concepts to calculate simple interest,
compound interest

K3

develop problem-solving skills and critical thinking by effectively
solving real-world scenarios involving financial calculation

K2

K1 - Remember; K2 - Understand; K3 - Apply

Units

Contents

No. of
Hours

Simple Interest: Finding simple interest, principal amount.
Compound Interest: Annual compound interest, Half-yearly compound
interest — Quarterly Compound interest. (Chapter 22 and Chapter 23).

Time and work: Work sharing — Individual work — Combined work — Time
taken for work.(Chapterl7)

Time and Distance: Comparing speed —Average speed- Distance travelled by
vehicles — Travelling Time(Chapter 18).

v

Chain Rule: Direct Proportion — Indirect Proportion(Chapter 15).

\Y

Pipes and Cisterns: Filling the tank and emptying the tank. (Chapter 16)

Total

| Self-study | Chain Rule — Direct Proportion

Textbook

Aggarwal, R.S (2017). Quantitative Aptitude (Revised Edition). S. Chand and Company

LTD.

Reference Books

1. Guha, A. 2011. Quantitative Aptitude for Competitive Examinations (4% Edition).

Published by McGraw Hill Education (India) Pvt. Ltd.

2. Aggarwal, R.S (2022). Quantitative Aptitude (Revised Edition). S. Chand and

Company LTD.
3. Immaculate, M. 2009. Mathematics for Life. Published by Nanjil offset Printers.

4. Arun Sharma. 2008. Objective Mathematics (2"¢ Edition). Tata McGraw-Hill

Publishing Company Limited.
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5.
6.

Web

1.

Chauhan, R.S. 2011. Objective Mathematics. Unique Publisher.

Goyal, J. K. Gupta, K. P. 2011. Objective Mathematics (6" Revised Edition). Pragati
Prakashan Educational Publishers.
Resources

Aptitude Made Easy - Compound interest — Basics and Methods, shortcuts, Math

tricks - YouTube

2. Aptitude Made Easy - Simple Interest — Part 1, Basics and Methods, Shortcuts, Tricks
- YouTube
3. Time and Distance LESSON #1(Introduction) - YouTube
4. Speed, Distance & Time - Shortcuts & Tricks for Placement Tests, Job Interviews &
Exams - YouTube
5. Pipes and Cisterns - Shortcuts & Tricks for Placement Tests, Job Interviews & Exams
- YouTube
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|P0O4|PO5|PO6 |PO7|PSO1|PSO2|PSO3|PSO4 |PSO5
Co1 2 3 1 3 3 1 3 3 3 2 3 3
CO2 2 3 1 3 3 2 3 3 3 2 3 3
CO3 2 3 1 3 3 2 3 3 3 3 3 3
CO4 2 3 1 3 3 2 3 3 3 2 3 3
CO5 2 3 1 3 3 1 3 3 3 2 3 3
TOTAL |10 |15 | 5 | 15|15 | 8 | 15| 15 15 11 15 15
AVERAGE| 2 3 1 3 3 116 3 3 3 2.2 3 3
3 — Strong, 2- Medium, 1- Low
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https://www.youtube.com/watch?v=Yn0215QMuO8
https://www.youtube.com/watch?v=Yn0215QMuO8
https://www.youtube.com/watch?v=57TrYW72Tgg&t=24s
https://www.youtube.com/watch?v=57TrYW72Tgg&t=24s
https://www.youtube.com/watch?v=ufbDCFUn6PY
https://www.youtube.com/watch?v=jzNxXm5twx4
https://www.youtube.com/watch?v=jzNxXm5twx4
https://www.youtube.com/watch?v=mBtBD1N7ywQ
https://www.youtube.com/watch?v=mBtBD1N7ywQ

SEMESTER II
SKILL ENHANCEMENT COURSE SEC-I: INTRODUCTION TO
COMPUTATIONAL MATHEMATICS
: Total Marks
Course Code [ L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total
MU232SE1 |2 |- |- |- 2 2 30 25 75 100
Prerequisites: Students should have basic knowledge on Mathematical calculations.
Learning Objectives
1)To study and design mathematical models for the numerical solution of scientific problems
2)To acquire the skills and confidence to learn new mathematical knowledge as becomes
necessary in the course of a lifetime.
Course Outcomes

On the successful completion of the course, student will be able to:

gain an appreciation for the role of computers in mathematics, science, | K1
1 and engineering as a complement to analytical and experimental &
approaches. K2
5 acquire a strong foundation in numerical analysis, enabling students to | K2
evaluate and analyze numerical solutions for mathematical problems.
3 use and evaluate alternative numerical methods for the solution of K3
systems of equations.
4 foster critical thinking skills in assessing computational methods for K3
problem solving.
5 apply mathematical concepts to practical problems through K3
computational approaches.
K1 - Remember; K2 - Understand; K3 - Apply
Unit Contents No. of
Hours
Errors in Numerical Calculations: Computer and Numerical
| Software-Computer Languages- Software Packages — Mathematical 5

Preliminaries-Errors and their computations - A general error formula.
Chapterl: 1.1-1.4

Solution of Algebraic and Transcendental Equations: Introduction-
1 Bisection method - Method of False Position. 6
Chapter 2: 2.1- 2.3

Interpolation: Finite differences - Forward Differences - Backward
i Differences - Central Differences. 6
Chapter 3: 3.1- 3.3.3

Numerical Differentiation and Integration: Errors in Numerical
Differentiation-Cubic Splines Method- Differentiation formulae with

v function values- Trapezoidal Rule 6
Chapter 6: 6.1-6.2; 6.4.1
Numerical Linear Algebra: Triangular Matrices- LU Decomposition
v of a Matrix-Vector and Matrix Norms- Solutions of linear systems 5
Direct Method-Gauss Elimination Method.
Chapter 7: 7.1-75.1
TOTAL 30

Self-study \ Triangular Matrices

Textbook
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Sastry S. S, 2015, Introductory Methods of Numerical Analysis, Fifth Edition, PHI Learning
Pvt. Ltd., New Delhi,.
Reference Books
1. Jain M. K, lyengar S. R. K., JainR. K, 2012, Numerical Methods for Scientific and
Engineering Computation, Second Edition, Wiley Eastern Ltd, New Delhi.
2. Veda Murthy V. N, lyengar S. N, 2008, Numerical Methods, Second Reprint, Vikas
Publishing house PVT. Ltd.
3. Shankar Rao G, 2007, Mathematical Methods, I.K. International Publishing House Pvt.,
New Delhi.
4. Mollah S.A., 2011, Numerical Analysis and Computational Procedures, Fourth Edition,
Books and Allied (P) Ltd.
5. Gupta B. D., 1989, Numerical Analysis, Konark Publishers Pvt. Ltd.,
Web Resources
1) https://nptel.ac.in/courses/127/106/127106019/
2) https://nptel.ac.in/courses/111/107/111107105/
3) https://nptel.ac.in/courses/111/107/111107062/
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME-SPECIFIC OUTCOMES

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5

Co1 3 1 1 2 2 3 3 3 3 3 3 3
CO2 3 1 1 3 3 1 3 3 3 3 3 3
COo3 3 1 1 2 2 1 2 2 1 2 2 3
CO4 3 1 1 3 3 1 3 3 3 3 3 3
CO5 3 1 1 3 3 1 3 3 3 3 2 3
TOTAL 15 5 5 13 13 7 14 14 13 14 13 15
AVERAGE | 3 1 1 26 | 26 | 14 2.8 2.8 2.6 2.8 2.6 3

3 — Strong, 2- Medium, 1- Low
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https://nptel.ac.in/courses/127/106/127106019/
https://nptel.ac.in/courses/111/107/111107105/
https://nptel.ac.in/courses/111/107/111107062/

SEMESTER I & 11

LIFE SKILL TRAINING I: CATECHISM

Course Code

L

T

P

S

Credits

Inst. Hours

Total
Hours

Marks

CIA

External

Total

UG232LC1

1

1

1

15

50

50

100

Learning

Objectives:

1. To develop human values through value education
2. To understand the significance of humane and values to lead a moral life
3. To make the students realize how values lead to success

Course Outcomes

On the su

ccessful completion of the course, student will be able to:

understand the aim and significance of value education

K1, K2

develop individual skills and act confidently in the society

K3

learn how to live lovingly through family values

K3

enhance spiritual values through strong faith in God

K6

Gl WIN|F-

learn good behaviours through social values

K6

K1 - Remember K2-Understand; K3-Apply; K6- Create

Units

Contents

No. of
Hours

Value Education:
Human Values — Types of Values — Growth — Components — Need and
Importance - Bible Reference: Matthew: 5:3-16

Individual Values: Esther
Vanishing Humanity — Components of Humanity — Crisis — Balanced
Emotion — Values of Life - Bible Reference: Esther 8:3-6

Family Values: Ruth the Moabite

Respecting Parents — Loving Everyone — Confession — True Love

Bible Reference: Ruth 2:10-13

Spiritual Values: Hannah

Faith in God — Wisdom — Spiritual Discipline — Fear in God — Spiritually
Good Deeds -Bible Reference: 1 Samuel 1:24-28

v

Social Values: Deborah
Good Behaviour — Devotion to Teachers — Save Nature — Positive Thoughts
—The Role of Youth in Social Welfare - Bible Reference: Judges 4:4-9

Cultural Values: Mary of Bethany
Traditional Culture — Changing Culture — Food — Dress — Habit —
Relationship — Media — The Role of Youth - Bible Reference: Luke 10:38-42

Total

15

Textbook

Humane and Values. Holy Cross College (Autonomous), Nagercoil

The Holy

Bible
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SEMESTER I & 11
LIFE SKILL TRAINING I: MORAL

CourseCode |L | T |P|S | Credits | Inst. Hours

Total Marks
Hours | CIA | External | Total

UG232LM1 |1 | - | - | - 1 1 15 50 50 100

Learning Objectives:
1. To develop human values through value education
2. To understand the significance of humane and values to lead a moral life
3. To make the students realize how values lead to success

Course Outcomes

On the successful completion of the course, student will be able to:
1 understand the aim and significance of value education K1, K2
2 develop individual skills and act confidently in the society K3
3 learn how to live lovingly through family values K3
4 enhance spiritual values through strong faith in God K6
5 learn good behaviours through social values K6
K1 - Remember K2-Understand; K3-Apply; K6- Create
Units Contents No. of
Hours
Value Education:
I Introduction — Limitations — Human Values — Types of Values — Aim 3
of Value Education — Growth — Components — Need and Importance
Individual Values:
I Individual Assessment — Vanishing Humanity — Components of 3
Humanity — Crisis — Balanced Emotion — Values of Life.
Family Values:
i Life Assessment — Respecting Parents — Loving Everyone — 3
Confession — True Love.
Spiritual Values:
v Faith in God — Wisdom — Spiritual Discipline — Fear in God — 3
Spiritually Good Deeds.
Social Values:
Good Behaviour — Devotion to Teachers — Save Nature — Positive
Thoughts — Drug Free Path — The Role of Youth in Social Welfare.
\% _ 3
Cultural Values:
Traditional Culture — Changing Culture — Food — Dress — Habit —
Relationship — Media — The Role of Youth.
Total 15
Text Book

Humane and Values. Holy Cross College (Autonomous), Nagercoil
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SEMESTER I11
CORECOURSE V: VECTOR CALCULUS AND ITS APPLICATIONS

CourseCode | L | T | P | S| Credits | Inst. Hours

Total Marks

Hours | CIA | External

Total

MU233CC1 |5 - |- |- 5 5 75 25 75

100

Pre-requisite:

12" Standard Mathematics

Learning Objectives:

Course Outcomes

1. To get the knowledge about differentiation of vectors and on differential operators.
2. To analyze the physical applications of derivatives of vectors.

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

1.

remember the formulae of vector differentiation, integration and the basic principles
of vectors, including their properties, operations, and geometric interpretations

K1

2.

understand the concepts of divergence and curl and their applications in physics and
engineering

K2

3.

apply Green's, Gauss', and Stokes' theorems to solve problems involving line and
surface integrals, demonstrating their understanding of vector calculus principles

K3

gain proficiency in differentiating vectors and
geometrically

interpreting their gradients

K4

learn how to integrate vectors to calculate work done by forces and solve related
problems

K5

K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyze; K5 - Evaluate;

Units

Contents

No.

of

Hours

Elements of Vector Algebra: Introduction — Scalars and \ectors —
Equality of vectors — Multiplication of Vector by a Scalar — Addition and
Subtraction of Vectors — Collinear and Coplanar \Vectors — Linearly
Independent and Independent Set of Vectors — Related Examples:1 to 20
Text Book 2: Chapter I: Sections: 1.0to 1. 6, 1.12

15

Vector Differentiation:  Introduction —Vector Algebra —
Differentiation of vectors - Gradient —Geometrical Interpretation —
Directional Directive - Equation of the tangent plane and Equation of
the normal line.

Text Book 1: Chapter V: Sections: 5. 0t0 5. 3

15

Divergence and Curl: Divergence and Curl-Solenoidal -
irrotational- Laplacian operator - harmonic vectors and related
problems.

Text Book 1: Chapter V: Sections: 5. 4

15

Vector Integration: Introduction —Work done by a force - Evaluation of
line integrals and surface integrals.
Text Book 1: Chapter VII: Sections: 7.0to 7. 2

15

Theorems of Green, Gauss and Stokes: Greens, Stokes and Gauss
divergence theorems (statement only).Verification and Evaluation of
Greenss, Stoke's and Gauss divergence theorems.

Text Book 1: Chapter VII: Section: 7. 3

15

Total

75
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Self-study Solenoidal - irrotational- Laplacian operator - harmonic vectors and

related problems.

Textbooks

1.

Arumugam, S., & Thangapandilssac. (2014). Analytical Geometry 3D and Vector
calculus.New Gamma Publishing House, Palayamkottai.

2. Absos Ali Shaik&Sanjib Kumar Jana, (2009), Vector Analysis with Applications,

Narosa Publishing House, New Delhi.

Reference Books

1.
2.
3.
4.

5.

Susan. J. C, 2012. Vector Calculus, 4th Edition. Pearson Education.

Gorguis A, 2014. Vector Calculus for College Students. Xilbius Corporation.
Marsden and Tromba. A, 1988. Vector Calculus, 5th Edition. W. H. Freeman, New
York.

Murray Spiegel, 2009. Vector Analysis, 2nd Edition. Schaum Publishing company,
New York.

Shanthi Narayanan and P. K. Mital, 2003. A Text Book of Vector Calculus. S. Chand
Publishing.

Web Resources
1. https://nptel.ac.in
2. https://uuwaterloohome.files.wordpress.com/2020/04/1.vector-cal-4.pdf
3.https://ocw.mit.edu/ans7870/textbooks/Strang/Edited/Calculus/15.1-15.3.pdf
4.https://www.robots.ox.ac.uk/~sjrob/Teaching/Vectors/course.pdf
5.https://anton- petrunin. github.io/calc3book/calc3book.pdf

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2 | PO3|PO4 | PO5 | PO6 | PO7 |PSO1 | PSO2|PSO3|PSO4 | PSO5

COo1 3 2 3 3 3 2 3 3 3 2 3 3
CO2 3 2 2 2 2 2 2 3 2 3 2 3
CO3 3 2 3 3 3 3 3 2 3 2 3 2
CO4 3 2 2 2 2 2 2 3 2 3 2 3
CO5 3 2 3 1 2 2 3 2 3 2 3 2
TOTAL | 15|10 | 13 | 11 | 12 | 11 | 13 | 13 13 12 13 13
AVERAGE| 3 2 | 26222412226 ] 26 | 26 | 24 | 26 | 26

3 — Strong, 2- Medium, 1- Low
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SEMESTER 111
CORECOURSE VI: DIFFERENTIAL EQUATIONS AND APPLICATIONS

CourseCode | L | T | P | S| Credits | Inst. Hours

Total Marks

Hours | CIA | External | Total

MU233CC2 |5 - |- |- 5 5 75 25 75 100

Pre-requisite:
Understanding concepts such as Differential equations, partial differential equations,
and Formulation of partial differential equations is essential as these concepts apply in

many places like higher mathematics and physical sciences.

Learning Objectives:

1. To gain deeper knowledge in differential equations, and partial differential
equations.
2. To apply the concepts in higher mathematics and physical sciences.
Course Outcomes

On the successful completion of the course, students will be able to:
1 learn Exact differential equations and Bernoulli’s equations K1
2 learn methods of forming and solving partial differential equations K2, K4
3 apply the concepts to solve problems in physical sciences and K3
engineering
4 solve linear differential equations with constant coefficients K5
5 solve linear differential equations with variable coefficients K5
K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyze; K5 - Evaluate
Units Contents No. of
Hours
Differential equations of first order — Differential equation — Equations of first
| order and first degree — Exact differential equations — Integrating factors — 15
linear equations — Bernoulli’s equations.
Chapters: | Sections: 1.1 -1.6
Linear equations of higher order — Linear equations with constant coefficients
I — Methods of finding complementary functions — Methods of finding 15
particular integrals — Homogeneous linear equations.
Chapters: 11 Sections: 2.1 -2.4
Linear equations of higher order - Linear equations with variable coefficients
i — Simultaneous Linear differential equations — Total differential equations. 15
Chapters: 111 Sections: 2.5 -2.7
Partial differential equations — Formulation of partial differential equations —
IV First order partial differential equations — Methods of solving first order partial 15
differential equations — Char pit’s method.
Chapters: 1V Sections: 4.1 — 4.5 Except 4.4
Applications of differential equations — Orthogonal trajectories — Growth and
\Y decay — Continuous compound interest — The Brachistochrone problem. 15
Chapters: V Sections: 6.1 — 6.4
Total 75
Self-study | Differential equation — Equations of first-order and first-degree Formulation of partial
differential equations — First-order partial differential equations
Textbook
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1.Arumugam S., Thangapandi Isaac A.,2008. Differential Equations and
Applications., New Gamma Publishing House.
Reference Books

1. Chaitanya Kumar, Bhavneet Kaur, and Geetan Manchanda, 2023. A Textbook on
Differential Equations and Applications. Sultan Chand & Sons.

2. Stanley J Farlow, 2006. An Introduction to Differential Equations and Their
Applications (Dover Books on Mathematics). McGraw-Hill, Inc., New York.

3. Arumugam, 2020. Differential Equations and Applications, First Edition. Yes Dee
Publishing.

4. Martin Braun, 1992. Differential Equations and Their Applications, Fourth
Edition. Springer.

5. Simmons, G. F., 1991. Differential Equations with Applications and Historical
Notes, Third Edition. McGraw Hill.

Web Resources

1. https://archive.nptel.ac.in/courses/111/106/111106100/

2. https://lwww.youtube.com/watch?v=fKHFbOeJrDO

3. https://www.youtube.com/watch?v=Y HxBaOttK CU

4. https://ocw.mit.edu/courses/18-03-differential-equations-spring-
2010/video_galleries/video-lectures/

5. https://www.youtube.com/watch?v=p_di4Zn4wz4

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2 | PO3|PO4 | PO5|PO6 |PO7 |PSO1|PSO2|PSO3|PSO4 |PSO5

CO1 3 2 3 3 3 3 3 3 2 3 2 2
COo2 2 2 3 3 3 3 3 3 2 3 2 2
CO3 3 2 3 3 3 3 3 3 2 3 2 2
CO4 1 2 3 3 3 3 3 3 2 3 2 2
CO5 3 2 2 2 3 3 2 3 2 3 2 2
TOTAL |12 |10 [ 14 [ 14 [ 15 [ 15 | 14 | 15 10 15 10 10
AVERAGE| 25| 2 |28 28] 3 3 |28 3 2 3 2 2

3 — Strong, 2- Medium, 1- Low
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https://archive.nptel.ac.in/courses/111/106/111106100/
https://www.youtube.com/watch?v=fKHFbOeJrD0
https://www.youtube.com/watch?v=YHxBaOttKCU
https://ocw.mit.edu/courses/18-03-differential-equations-spring-2010/video_galleries/video-lectures/
https://ocw.mit.edu/courses/18-03-differential-equations-spring-2010/video_galleries/video-lectures/
https://www.youtube.com/watch?v=p_di4Zn4wz4

SEMESTER I11
ELECTIVE COURSE Il1: MATHEMATICAL STATISTICS

) Total Marks
CourseCode | L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total
MU233EC1 |4 | - |- | - 3 4 60 25 75 100

Pre-requisite:
A foundational understanding of basic statistics
Learning Objectives:

1.

2.

Course Outcomes

To analyze relationships between variables, as well as understanding interpolation
methods and their applications for estimating values within data sets.
To learn data consistency, independence, and association, gaining proficiency in
interpreting and using index numbers.

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

1 | calculate and interpret correlation coefficients and regression lines, and their K1
applications in analyzing relationships between variables.
2 | understand Theory of Attribute in statistics, including concepts like K2
consistency of data, independence, and association
3 | acquire knowledge of index numbers and learn how to apply index numbers K3
in economic analysis
4 | learn about rank correlation and understand when and how to use them to K4
assess monotonic relationships between variables.
5 | develop proficiency in interpolation methods and apply these techniques to K5
estimate values within a set of data points with precision.
K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyze; K5 - Evaluate;
Units Contents No. of
Hours
Correlation and Regression: Correlation — Rank Correlation
| 12
Chapter 6
Correlation and Regression: Regression — Correlation Coefficient for a
I Bivariate Frequency Distribution 12
Chapter 6
Interpolation: Finite Differences — Newton’s Formula — Lagrange’s
1 Formula 12
Chapter 7
Theory of Attributes: Attributes — Consistency of Data — Independence
v and Association of Data 12
Chapter 8
Index Numbers: Consumer Price Index Numbers — Conversion of Chain
\ Base Index Number into Fixed Base Index and Conversely 12
Chapter 9
Total 60
Self-study Consumer Price Index Numbers — Conversion of Chain Base Index Number into
Fixed Base Index and Conversely
Textbook

1 Arumugam, S. &Thangapandi Isaac, A. 2006.Statistics. New Gamma Publishing,
House. Palayamkotai.
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Reference Books
1. Kapur, J. N., & Saxena. 1986. Mathematical Statistics, 12th Edition. Chand &

Company.

2.

Robert, V., Hogg, Joseph., Mckean, W., Allen., & Craig, T. 2013. Introduction to
Mathematical Statistics, 6th Edition. Dorling Kindersley (India) Pvt. Ltd.

3. Pillai, R. S. N., & Bagavathi, V. 1989. Statistics, 12th Edition. Chand & Company.
4.
5. Sharma, J. N., & J. K. Goyal. 1987. Mathematical Statistics, 11th Edition. Krishna

Mangaladoss., & Others. 1994, Statistics and its Application. Suja Publishing House.

Bakashar Mandir.

Web Resources

1. https://www.khanacademy.org/math/statistics-probability
2. https://stattrek.com/interpolation/interpolation.aspx
3. https://towardsdatascience.com/
4. https://www.investopedia.com/
5. https://www.nber.org/
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|P0O4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5
Co1 3 3 13 2 3 3 2 3 3 3 3 3
CO2 3 2 3 3 13 2 2 3 3 2 2 3
COo3 3 31313713 2 2 3 3 3 3 3
CO4 3 3 13 1] 3 2 2 3 3 2 3 3
CO5 3 3 3 2 3 2 2 3 3 3 3 3
TOTAL |15 |14 |15 |11 |15 | 11 |10 | 15 15 13 14 15
AVERAGE| 3 [28| 3 [22]| 3 |22] 2 3 3 26 | 28 3

3 - Strong, 2- Medium, 1- Low
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https://www.khanacademy.org/math/statistics-probability
https://stattrek.com/interpolation/interpolation.aspx
https://towardsdatascience.com/
https://www.investopedia.com/
https://www.nber.org/

SEMESTER I11

SKILL ENHANCEMENT COURSE SEC-II: SPHERICAL TRIGONOMETRY

CourseCode | L | T | P | S| Credits | Inst. Hours

Total Marks

Hours | CIA | External

Total

MU233SE1 |2 | - |- |- 2 2 30 25 75

100

Pre-requisite:

Knowledge in Trigonometry

Learning Objectives:
1.To improve problem solving skills in Spherical Trigonometry and to apply the

concepts in real world problems

2.To develop applications of the related concepts and processes in the real world.

Course Outcomes

On the successful completion of the course, students will be able to:
1. explain the concepts great and small circles, axis and poles of great K2
circles
2. define spherical angle and also the angle of intersection between two K2
great circles
3. calculate the arc length between two points on a sphere using the cosine K3
rule for sides
4. distinguish between plane trigonometry and spherical trigonometry K4
5. discuss and derive the spherical cosine, sine, supplemental cosine and K5
cotangent rules
K2 - Understand; K3 — Apply; K4 - Analyze; K5 - Evaluate;
Units Contents No. of
Hours
Sphere- great circles and small circles- Axis and poles of a circle -
I Distance between two points on a sphere- angle between two circles- 6
Secondaries
I Angular radius or spherical radius - Spherical figures -Spherical triangle 5
- Polar triangle
i R_otation between the_ elements _of a _spherical triangle and its polar 5
triangle- Some properties of spherical triangle
IV Relations between the sides and angles of a spherical triangle- cosine 5
formula-sine formula-supplementary cosine formula — five parts formula
v Spherical coordinates - relation between the spherical and rectangular 5
coordinates - general proof of the spherical formula
Total 30

| Self-study \ Some properties of spherical triangle

Textbook
1.Kumaravelu, S., and Susheela Kumaravelu. 2012. Astronomy. (First Edition), SKS

Publications

Reference Books
1. Subramanian, K., Subramanian, L. V.,Venkataraman and Brothers. 1965. A

Textbook of Astronomy, First Edition. Educational Publishers.

2. Narayanan. S, 1995. Trigonometry. S. Viswanathan Printers and Publishers.

3. Reddy, G., & Rao, M. 2006. Fundamentals of Astronomy. G. Reddy & Co.

4. Sharma, P., & Gupta, R. 2010. Spherical Geometry: Theory and Practice. P.

Sharma Publications.
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5. Khan, A., & Ali, M. 2015. Applied Trigonometry: Problems and Solutions. A.
Khan Press.
Web Resources
1.https://www.youtube.com/watch?v=McWv9bcvMYg
2.https://www.math.ucla.edu/~robjohn/math/spheretrig.pdf
3. https://www.loc.gov/resource/gdcmassbookdig.planesphericaltrOObroo/?st=gallery
4. https://www.khanacademy.org/math/geometry/hs-geo-spherical
5. https://en.wikipedia.org/wiki/Spherical_trigonometry
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5|PO6 | PO7|PSO1|PSO2|PSO3|PSO4 | PSO5
CO1 2 2 3 3 2 2 2 3 3 2 3 2
CO2 3 3 3 3 2 3 3 3 3 2 3 2
CO3 3 3 3 3 2 3 3 3 3 2 3 2
CO4 3 2 3 3 3 3 3 3 3 2 3 2
CO5 3 2 2 3 2 2 2 3 3 2 2 2
TOTAL | 14 | 12 | 14 | 15 | 11 | 13 | 13 | 15 15 10 14 10
AVERAGE | 28 |24 | 28| 3 | 22|26 ]| 26 3 3 2 2.8 2
3 — Strong, 2- Medium, 1- Low
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https://www.youtube.com/watch?v=McWv9bcvMYg
https://www.math.ucla.edu/~robjohn/math/spheretrig.pdf
https://www.loc.gov/resource/gdcmassbookdig.planesphericaltr00broo/?st=gallery
https://www.khanacademy.org/math/geometry/hs-geo-spherical

SEMESTER I11
SPECIFIC VALUE-ADDED COURSE: BASIC FUZZY ALGEBRA

Total Marks
CourseCode | L| T| P| S| Credits| Inst. Hours| Hours | CIA External Total
MU233V01 | 2| - | - | - 1 2 30 25

Pre-requisite:

Understanding basic concepts of algebra.

Learning Objectives:

1. To gain knowledge in fuzzy sets, fuzzy numbers, and their operations.

2. To apply the concepts in extension of fuzzy mathematics and physical sciences.

Course Outcomes

On the successful completion of the course, students will be able to:
1. learn fuzzy versus crisp, fuzzy sets and definition K1
2 understand general definitions and properties of Fuzzy sets, general K2
properties: Fuzzy versus crisp
3 study Extension principles of Fuzzy sets, fuzzy compliments K2
4 learn Binary operations of two Fuzzy numbers K2, K3
5 apply the Fuzzy logic concepts to truth values and truth table K3
K1 - Remember; K2 - Understand; K3 — Apply
Units Contents No. of
Hours
Fuzzy set theory — Introduction- Fuzzy versus crisp-Representation of a
| set- Types of sets- Fuzzy sets-definition. 6
Chapter1:1.1,1.2,16,1.7,1.16, 1.17
Types of fuzzy sets- General Definitions and properties of Fuzzy sets-
I General Properties: Fuzzy versus crisp. 6
Chapters: | Sections: 1.18, 1.19, 1.21
Operations on fuzzy sets: Introduction- Extension principles of fuzzy sets-
i Fuzzy compliments. 6
Chapters: Il Sections: 2.1, 2.3, 2.4
Fuzzy numbers and Arithmetic: Introduction- Fuzzy numbers- Arithmetic
v operations with Fuzzy numbers- Binary operations of two Fuzzy numbers. 6
Chapters: 111 Sections: 3.1 - 3.4
Fuzzy logic: An overview of classical logic- connectivity- types of
\% sentences- truth values and truth table — Algebra of statements. 6
Chapters: VII Sections: 7.1 - 7.4, 7.6
Total 30

\ Self-study \ Fuzzy versus crisp-Representation of a set- Types of sets- Fuzzy sets-definition

Textbook
1.Pundir, S. K., Pundir, R., Prakash, P., 2012. Fuzzy Sets and its Applications, Fourth

edition, Pragathi Prakashan,

Reference Books
1. Klar, G.J., Yuan, B., 2015. Fuzzy Sets and Fuzzy Logic: Theory and Applications,

Pearson Education India, Mumbai.

2. Ross, T. J., 2021. Fuzzy Sets and Fuzzy Logic with Engineering Applications,

Fourth edition, Wiley Publication.

3. MDPI Journal Mathematics, 2021.Fuzzy Sets, Fuzzy Logic and Their Applications.
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4. Zimmermann, H. J. 1991. Fuzzy Set Theory—and Its Applications (2nd ed.).
Kluwer Academic Publishers.
5. Tanaka, H., Ohtake, H., & Watada, J. 2001. Advanced Fuzzy Systems Design and
Applications. Physica-Verlag HD.
Web Resources
1. https://www.investopedia.com/terms/f/fuzzy-logic
2. https://en.wikipedia.org/wiki/Fuzzy number
3. https://link.springer.com/chapter/10.1007/978-3-642-35221-8_10
4. https://lwww.tutorialspoint.com/fuzzy logic/index.htm
5. https://lwww.journals.elsevier.com/fuzzy-sets-and-systems
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2 | PO3|PO4 | PO5|PO6 |PO7 |PSO1|PSO2|PSO3|PSO4 |PSO5

CO1 3 3 3 3 3 3 3 3 2 3 2 2
COo2 2 3 3 2 3 3 2 3 2 3 2 2
CO3 3 3 3 3 3 3 3 3 2 3 2 2
CO4 1 3 3 1 3 3 1 3 2 3 2 2
CO5 3 3 2 3 3 3 3 3 2 3 2 2
TOTAL |12 |15 |14 [ 12 | 15 | 15 | 12 | 15 10 15 10 10
AVERAGE| 25| 3 |28 25| 3 3 [ 25 3 2 3 2 2

3 — Strong, 2- Medium, 1- Low
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https://www.investopedia.com/terms/f/fuzzy-logic
https://en.wikipedia.org/wiki/Fuzzy_number
https://link.springer.com/chapter/10.1007/978-3-642-35221-8_10
https://www.tutorialspoint.com/fuzzy_logic/index.htm

SEMESTER I11
SPECIFIC VALUE-ADDED COURSE: STATISTICAL SURVEY

Total Marks
CourseCode | L| T| P| S| Credits| Inst. Hours| Hours | CIA External Total
MU233V02 | 2| - | - | - 1 2 30 25 75 100

Pre-requisite:

Basic Statistical Knowledge

Learning Objectives:

1. To analyze survey data using statistical methods.
2.To design surveys that yield reliable and valid data.
Course Outcomes

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

1. recall the main steps involved in planning a survey and identifying K1
sources of primary and secondary data.

2. understand the purpose of survey planning, the nature of information K2
required, and the importance of selecting appropriate data collection
techniques

3. apply survey planning principles to design effective surveys and select K3
suitable methods for data collection

4. analyze survey data to identify patterns, trends, and potential sources of K4
error or bias.

5. create comprehensive survey reports that present survey findings clearly K6
and effectively, drawing conclusions and making recommendations
based on the analysis of the data collected

K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

Units Contents No. of
Hour
S
| Planning — Purpose of the survey — scope — Nature of Information Required — 6
Units to be used.
Sources of Data — Technique to be adopted Choice of Frame —Accuracy Aimed
I — other considerations — Execution — Setting up an Administrative Organization 6
- Designing of Forms.
Selecting, Training and Supervising the Field Investigators — Controlling the
i accuracy of the Field work — Reducing non-response — presenting the 6
Information — Analyzing the Information — Preparing the Reports.
Primary and Secondary Data — Methods of Collection of Primary Data — Direct
v Personal Interviews — Indirect Oral Interviews — Information from 6
Correspondents — Mailed Questionnaire Method.
Characteristics of a Good Questionnaire — Schedules sent through Enumerators
\Y — Sources of Secondary Data — Published Sources - Unpublished Sources — 6
Precautions in the use of Secondary Data — Editing
Total 30
Self-study | Planning — Purpose of the survey — scope — Nature of Information Required —
Units to be used.
Textbook

1.Navnitham PA, Business Statistics, Jai Publishers, Trichy.
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Reference Books

1. Cochran, W. G., 1977. Sampling Techniques, Third Edition, John Wiley & Sons,
Canada.

2. Rao, P. S. R. S,, 2015. Sampling Methodologies With Applications, Chapman &
Hall/CRC, New York.

3. Lohr, S. L., 2009. Sampling: Design and Analysis, Duxbury Press, An Imprint of
Brooks/Cole Publishing Company QP ® An International Thomson Publishing
Company, New York.

4. Kish, L. 1965. Survey Sampling. John Wiley & Sons.

5. Thompson, S. K. 2012. Sampling (3rd ed.). John Wiley & Sons.

Web Resources

1. https://fsapps.nwcg.gov/gtac/CourseDownloads/IP/Cambodia/FlashDrive/Suppor
ting_Documentation/Cochran_1977 _Sampling%20Techniques.pdf

2. https://uca.edu/psychology/files/2013/08/Ch7-Sampling-Techniques.pdf

3. https://faculty.ksu.edu.sa/sites/default/files/poduri_s.r.s. rao_-
_sampling_methodologies_with_applications_texts_in_statistical _science-
chapman_and_hall_crc_2000.pdf

4. https://drive.uqu.edu.sa/_/maatia/files/Sampling.pdf

5. http://www.socialresearchmethods.net/kb/sampstat.php

MAPPING WITH PROGRAMME OUTCOMES

AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5|PO6 | PO7 |PSO1|PSO2|PSO3|PSO4|PSO5
CO1 3 3 3 3 3 3 3 3 2 3 2 3
CO2 2 3 3 3 3 3 2 3 2 3 2 2
CO3 3 3 3 3 3 3 3 3 2 3 2 3
CO4 1 3 3 3 3 3 1 3 2 3 2 1
CO5 3 3 2 3 3 3 3 3 2 3 2 3
TOTAL |12 |15 |14 |15 |15 | 15| 12 | 15 10 15 10 12
AVERAGE| 25| 3 | 28| 3 3 3 |25 3 2 3 2 2.5
3 — Strong, 2- Medium, 1- Low
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https://fsapps.nwcg.gov/gtac/CourseDownloads/IP/Cambodia/FlashDrive/Supporting_Documentation/Cochran_1977_Sampling%20Techniques.pdf
https://fsapps.nwcg.gov/gtac/CourseDownloads/IP/Cambodia/FlashDrive/Supporting_Documentation/Cochran_1977_Sampling%20Techniques.pdf
https://uca.edu/psychology/files/2013/08/Ch7-Sampling-Techniques.pdf
https://faculty.ksu.edu.sa/sites/default/files/poduri_s.r.s._rao_-_sampling_methodologies_with_applications_texts_in_statistical_science-chapman_and_hall_crc_2000.pdf
https://faculty.ksu.edu.sa/sites/default/files/poduri_s.r.s._rao_-_sampling_methodologies_with_applications_texts_in_statistical_science-chapman_and_hall_crc_2000.pdf
https://faculty.ksu.edu.sa/sites/default/files/poduri_s.r.s._rao_-_sampling_methodologies_with_applications_texts_in_statistical_science-chapman_and_hall_crc_2000.pdf
https://drive.uqu.edu.sa/_/maatia/files/Sampling.pdf

SEMESTER I11
SPECIFIC VALUE-ADDED COURSE: DATA STRUCTURES

Total Marks
CourseCode | L| T| P| S| Credits| Inst. Hours| Hours | CIA External | Total
MU233V03 | 2| - | - | - 1 2 30 25 75 100
Pre-requisite:
Basic understanding of discrete mathematics concepts such as sets, logic, functions,
and relations.
Learning Objectives:
1. To understand data structures and enhance problem-solving abilities.
2. To study of disjoint-set data structures, having a basic understanding of graph
theory concepts
Course Outcomes
On the successful completion of the course, student will be able to:
1 recall the definitions and properties of elementary data structures like arrays, K1
" | stacks, queues, and linked lists.
2 explain the principles underlying these data structures and their K2
" | applications in problem-solving.
3 utilize appropriate data structures to represent rooted trees and demonstrate K3
" | the relationships between nodes within these structures.
4 analyze the properties of red-black trees and their role in maintaining K4
" | balance in dynamic data structures.
5 evaluate the efficiency and scalability of disjoint-set data structures for K5
" | solving problems involving dynamic connectivity.
K1 - Remember; K2 — Understand; K3 — Apply; K4- Analyze; K5 — Evaluate
Units Contents No. of
Hours
Elementary Data Structures - Simple array-based data structures: arrays,
| . . ! . 6
matrices, stacks, queues - Linked lists - Representing rooted trees.
I Hash Tables - Direct - address tables - Hash tables - Hash functions - 6
Open addressing - Practical considerations.
i Binary Search Trees - What is a binary search tree? - Querying a binary 6
search tree - Insertion and deletion.
IV Red-Black Trees - Properties of red-black trees - Rotations - Insertion — 5
Deletion.
Data Structures for Disjoint Sets - Disjoint-set operations - Linked-list
\Y representation of disjoint sets - Disjoint-set forests - Analysis of union by 6
rank with path compression.
Total 30
Textbook

1.Cormen, T. H., Leiserson, C. E., Rivest, R. L., Stein, C., 2022. Introduction to
Algorithms, Fourth Edition, The MIT Press, Cambridge.
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Reference Books

1.

2.

3.

4.

5.

Goodrich, M. T., Tamassia, R., Goldwasser, M. H., 2014. Data Structures and
Algorithms in Java, Sixth Edition, Wiley Publication.

Weiss, M. A., 2012. Data Structures and Algorithm Analysis in Java, Third
Edition, Pearson Education.

Karumanchi, N., 2010. Data Structures and Algorithms Made Easy, Career Monk
Publications.

Horowitz, E., Sahni, S., & Mehta, D. 2008. Fundamentals of Data Structures in
C++. Silicon Press.

Malik, D. S. 2010. C++ Programming: Program Design Including Data
Structures (5th ed.). Cengage Learning.

Web Resources

1. https://www.geeksforgeeks.org/data-structures/
2. https://lwww.javatpoint.com/data-structure-tutorial
3. https://www.youtube.com/watch?v=Y AdLFsTG70w
4. https://www.geeksforgeeks.org/data-structures/
5. https://www.khanacademy.org/computing/computer-science/algorithms
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|PO4|PO5|PO6 | PO7 |PSO1|PSO2|PSO3|PSO4 | PSO5
Co1 3 3 3 2 3 3 3 3 3 3 2 3
CO2 2 2 3 2 3 3 2 3 2 3 2 2
CO3 3 3 3 2 3 3 3 3 3 3 2 3
CO4 1 1 3 2 3 3 1 3 1 3 2 1
CO5 3 3 2 2 3 3 3 3 3 3 2 3
TOTAL | 12 | 12 | 14 | 10 | 15 | 15 | 12 | 15 12 15 10 12
AVERAGE| 25 | 25|28 | 2 3 3 125 3 2.5 3 2 2.5
3 — Strong, 2- Medium, 1- Low
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https://www.geeksforgeeks.org/data-structures/
https://www.javatpoint.com/data-structure-tutorial
https://www.youtube.com/watch?v=YAdLFsTG70w
https://www.geeksforgeeks.org/data-structures/

SEMESTER I/ 1V

SKILL ENHANCEMENT COURSE SEC IV: DIGITAL FLUENCY

Course Code

L

T

P

S

Credits

Inst. Hours

Total
Hours

Marks

CIA

External

Total

UG23CSE?2

2

2

2

30

50

50

100

Pre-requisite: Basic computer knowledge

Learning Objectives:

1. To provide a comprehensive suite of productivity tools that enhance efficiency
2. To build essential soft skills that are needed for professional success.

Course Outcomes

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

work with text, themes and styles

K1

produce a mail merge

K2

secure information in an Excel workbook

K2

perform documentation and presentation skills

K2, K3

SR Fd A

add special effects to slide transitions

K3

K1 - Remember; K2 - Understand; K3 — Apply

Units

Contents

No. of
Hours

Microsoft Word 2010: Starting Word 2010 - Understanding the Word Program
Screen - Giving Commands in Word - Using Command Shortcuts — Document:
Creating - Opening - Previewing - Printing and Saving. Getting Started with
Documents: Entering and Deleting Text - Navigating through a Document -
Viewing a Document. Working with and Editing Text: Spell Check and Grammar
Check- Finding and Replacing Text - Inserting Symbols and Special Characters —
Copying, Moving, and Pasting Text.

Formatting Characters and Paragraphs: Changing Font Type, Font Size, Font
Color, Font Styles and Effects, Text Case, Creating Lists, Paragraph Alignment,
Paragraph Borders and Shadings, Spacing between Paragraphs and Lines.
Formatting the Page: Adjusting Margins, Page Orientation and Size, Columns and
Ordering, Headers and Footers, Page Numbering. Working with Shapes, Pictures
and SmartArt: Inserting Clip Art, Pictures and Graphics File, Resize Graphics,
Removing Picture’s Background, Text Boxes, Smart Art, Applying Special Effects.
Working with Tables: Create Table, Add and delete Row or Column, Apply Table
Style - Working with Mailings.

Microsoft Excel 2010: Creating Workbooks and Entering Data: Creating and
Saving a New Workbook - Navigating the Excel Interface, Worksheets, and
Workbooks - Entering Data in Worksheets - Inserting, Deleting, and Rearranging
Worksheets. Formatting Worksheets: Inserting and Deleting Rows, Columns and
Cells - Formatting Cells and Ranges - Printing your Excel Worksheets and
Workbooks. Crunching Numbers with Formulas and Functions: Difference between
Formulae and Functions - Applying Functions. Creating Powerful and Persuasive
Charts: Creating, Laying Out, and Formatting a Chart.

Microsoft PowerPoint 2010: Creating a Presentation - Changing the Slide Size and
Orientation - Navigating the PowerPoint Window - Add content to a Slide - Adding,
Deleting, and Rearranging Slides - Using views to work on Presentation. Creating
Clear and Compelling Slides: Planning the Slides in Presentation - Choosing Slide
Layouts to Suit the Contents - Adding Tables, SmartArt, Charts, Pictures, Movies,
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Sounds, Transitions and Animations - Slideshow.

Digital Platforms: Graphic Design Platform: Canva - Logo Making, Invitation
Designing. E-learning Platform: Virtual Meet — Technical Requirements,
Scheduling Meetings, Sharing Presentations, Recording the Meetings. Online
Forms: Creating Questionnaire, Publishing Questionnaire, Analyzing the Responses,
Downloading the Response to Spreadsheet.

Total

30

| Self-study | Parts of a computer and their functions

Textbook
Anto Hepzie Bai J. & Divya Merry Malar J.,2024, Digital Fluency, Nanjil Publications,
Nagercoil.

Reference Books

1. Steve Schwartz, 2017, Microsoft Office 2010 for Windows, Peachpit Press.

2. Ramesh Bangia, 2015, Learning Microsoft Office 2010, Khanna Book Publishing
Company.

3. Bittu Kumar, 2018, Mastering MS Office, V & S Publishers.

4. James Bernstein, 2020, Google Meet Made Easy, e-book, Amazon.

5. Zeldman, Jeffrey, 2005, Web Standards Design Guide, Charles River Media.
Web Resources

akrownE

https://www.youtube.com/watch?v=0ocieLn6umo
https://www.youtube.com/watch?v=pPSwbK4_GdY
https://www.youtube.com/watch?v=DKAiISDhU4To
https://www.youtube.com/watch?v=sbeyPahs-ng
https://www.youtube.com/watch?v=fACEzzmXelY
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https://www.youtube.com/watch?v=oocieLn6umo
https://www.youtube.com/watch?v=pPSwbK4_GdY
https://www.youtube.com/watch?v=DKAiSDhU4To
https://www.youtube.com/watch?v=sbeyPahs-ng
https://www.youtube.com/watch?v=fACEzzmXelY

SEMESTER IHI/V
SELF LEARNING COURSE: SET/NET ALGEBRA ESSENTIALS

Course Code L|T|P|S [Credits| Inst. |Total Marks

Hours|Hours |CIA| External Total

MU233SL1/ MU235SL1 | - | - | - | - 1 - - 25 75

Pre-requisite:
Basic Algebra
Learning Objectives:

1. To provide a first approach to the subject of algebra, which is one of the basic
pillars of modern mathematics.

2. To define basic concepts in groups, subgroups, normal subgroups, rings, and ideals,
give examples, and explain important theorems, gaining a solid understanding of
abstract algebra.

Course Outcomes

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

identify groups, provide examples, and distinguish between Abelian and
1 Non-Abelian groups, including understanding permutations, cycles, and K1l
transpositions.

understand subgroups, including the center and normalizers of a group,

2 cyclic groups, and cosets, and they will be able to apply Lagrange’s, K2
Euler’s, and Fermat’s Theorems.
comprehend rings by exploring their definitions, properties, and various K3

3 types like division rings and fields, along with concepts such as zero
divisors, integral domains, and ring characteristics.

4 analyze what ideals are, including left and right ideals, principal ideal K4
domains, quotient rings, and the concepts of maximal and primal ideals
learn about normal subgroups, quotient groups, isomorphisms, and the K5
5 importance of Cayley’s Theorem and automorphisms, including inner
automorphisms.
K2 - Understand; K3 —Apply; K4 - Analyse; K5 - Evaluate
Units Contents

Alternating group.
( Definitions, examples and theorem Statement only)

Groups: Groups-Definition and examples - Abelian — Nonabelian-Permutations —Order of
a group-A cycle of length r-Disjoint cycles-Transposition-Odd and Even Permutations-

Subgroups: Subgroups - Centre of a group - Normalizer — Cyclic groups-Generator of a

Il | group — Order of an element — Cosets and Lagrange’s theorem-Euler’s Theorem-Fermat’s

Theorem.( Definitions, examples and theorem Statement only)

. homomaorphism..

( Definitions, examples and theorem Statement only)
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Normal subgroups: Normal subgroups and Quotient groups —Isomorphism — Cayley’s
Theorem — Automorphism - Inner Automorphism - Kernal — Fundamental theorem of




Rings: Rings — Definition and examples- Elementary properties of rings.4somorphism of
IV rings-Types of Rings- Skew field (or) division ring-Field-Zero divisor-Integral domain-
Characteristic Rings - Subrings - Sub fields.
( Definitions, examples and theorem Statement only)
Ideals: Ideals -Left ideal-Right Ideal-Principal Ideal domain-Quotient rings-Maximal and
v Primal ideals-Homomorphism of Rings- Fundamental theorem of Homomorphism of
rings-
( Definitions, examples and theorem Statement only).
Textbook

1. Arumugam, S., &Thangapandi Issac, A. (2016). Modern Algebra. Scitech
Publications. Chapter 3: Sections 3.1-3.11, Chapter 4: Sections 4.1-4.10
Reference Books

1. Singh, S., & Zameeruddeen, A., 2006. Modern Algebra, 8th Edition, Vikas
Publishing House.

2. Santiago, M. C., 2011. Modern Algebra, 1st Edition, Tata McGraw Publishing
Company Limited.

3. Gopalakrishnan, N. S., 2015. University Algebra, 3rd Edition, New Age
International Publishers.

4. Vatsa, B. S.,, & Vatsa, S., 2010. Modern Algebra, 2nd Edition, New Age
International Publishers.

5. Gallian, J. A., 1999. Contemporary Abstract Algebra, 4th Edition, Narosa
Publishing.

Web Resources

1.https://www.scribd.com/presentation/533922913/Rings-and-Fieldsl

2.https://www.google.com/url?sa=i&url=https%3A%2F%

3.https://library.icts.res.in/cgi-bin/koha/opac-detail.pl?biblionumber=29833

4.https://programsandcourses.anu.edu.au/2022/course/math2322/second%20semester/6042

5.https://www.routledge.com/Groups-Rings-and-Group-Rings/Giambruno-

PolcinoMilies-Sehgal/p/book/9781584885818
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4 | PO5|PO6 | PO7|PSO1 |PSO2|PSO3 | PSO4 | PSO5

Co1 3 3 3 1 3 2 2 3 3 3 3 3
CO2 3 2 3 3 3 2 3 3 3 1 3 3
CO3 3 2 3 2 3 2 2 3 3 1 3 3
CO4 3 2 3 3 3 2 3 3 2 3 3 3
CO5 3 3 2 3 3 2 3 3 3 3 3 3
TOTAL |15 | 12 | 14 | 12 | 15 | 10 | 13 | 15 14 11 15 15
AVERAGE| 3 |24 12824 3 2 126 3 28 | 2.2 3 3

3 — Strong, 2- Medium, 1- Low
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SEMESTER IV
CORE COURSE VII: GROUPS AND RINGS
: Total Marks
Course Code |L | T |P | S| Credits | Inst. Hours Hours | CIA T External | Total
MU234CC1 |5 | - | - | - 5 5 75 25 75 100
Pre-requisite:
Basic Algebra
Learning Objectives:
1. To introduce the concepts of Group Theory and Ring Theory.
2. To gain more knowledge essential for higher studies in Abstract Algebra.
Course Outcomes

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

1 recall the definitions of groups, rings, functions and also examples of K1
groups and rings

2 explain the properties of groups, rings and different types of groups and K2
rings

3 develop proofs of results on Permutation groups, Cyclic groups, Quotient K3
group, Subgroups, sub rings, quotient rings

4 test the homomorphic and isomorphic properties of groups and rings K4

5 examine the properties of Ideals — Maximal and Prime ideals — Cosets - K5
order of an element

K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyze; K5 - Evaluate;

Units Contents No. of
Hours

Groups: Groups — Definition and examples - Abelian — non abelian-
I Permutations — Order of a group-A cycle of length r-Disjoint cycles- 15
Transposition-Odd and Even Permutations-Alternating group.

Subgroups: Subgroups — Centre of a group - Normalizer — Cyclic groups-
I Generator of a group — Order of an element - Cosets and Lagrange’s 15
theorem-Euler’s Theorem-Fermat’s Theorem

Normal subgroups: Normal subgroups and Quotient groups -
i Isomorphism — Cayley’s Theorem - Automorphism - Inner 15
Automorphism - Kernal — Fundamental theorem of homomorphism.

Rings: Rings — Definition and examples- Elementary properties of rings.-
v Isomorphism of rings-Types of Rings-Skew field (or) division ring-Field- 15
Zero divisor-Integral domain-Characteristic Rings - Subrings - Sub fields

Ideals: Ideals -Left ideal-Right Ideal-Principal Ideal domain Quotient
rings-Maximal and Primal ideals-Homomorphism of Rings- Fundamental

v theorem of Homomorphism of rings-Unique factorization domain- 15
Euclidean domain-Every P.I.D isa U.F.D.
Total 75

| Self-study | Elementary properties of rings

Textbook
1. Arumugam, S., & Thangapandi Issac, A., 2016. Modern Algebra, Scitech
Publications.
Chapter3: Sections 3.1-3.11
Chapter4: Sections 4.1 to 4.15 (except 4.12)
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Reference Books

1.

2.

3.

4.

5.

Singh, S., & Zameeruddeen, Q., 2006. Modern Algebra, 8th Edition, Vikas
Publishing House.

Santiago, M. C., 2011. Modern Algebra, 1st Edition, Tata McGraw Publishing
Company Limited.

Gopalakrishnan, N. S., 2015. University Algebra, 3rd Edition, New Age
International Publishers.

Vatsa, B. S., & Vatsa, S., 2010. Modern Algebra, 2nd Edition, New Age
International Publishers.

Gallian, J. A., 1999. Contemporary Abstract Algebra, 4th Edition, Narosa
Publishing.

Web Resources

1. https://www.scribd.com/presentation/533922913/Rings-and-Fieldsl
2. https://www.google.com/url?sa=i&url=https%3A%2F%
3. https://library.icts.res.in/cgi-bin/koha/opac-detail.pl?biblionumber=29833
4. https://programsandcourses.anu.edu.au/2022/course/math2322/second%20semes
ter/6042
5. https://www.routledge.com/Groups-Rings-and-Group-Rings/Giambruno-
PolcinoMilies-Sehgal/p/book/9781584885818
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|PO4 | PO5|PO6 | PO7|PSO1|PSO2|PSO3|PSO4 | PSO5
Co1 3 3 3 1 3 2 2 3 3 3 3 3
CO2 3 2 3 3 3 2 3 3 3 1 3 3
COs3 3 2 3 2 3 2 2 3 3 1 3 3
CO4 3 2 3 3 3 2 3 3 2 3 3 3
CO5 3 3 2 3 3 2 3 3 3 3 3 3
TOTAL 15 | 12 | 14 | 12 | 15 | 10 | 13 15 14 11 15 15
AVERAGE| 3 |24 |28 24| 3 2 | 26 3 28 | 22 3 3

3 — Strong, 2- Medium, 1- Low
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SEMESTER IV
CORE COURSEVIII: ELEMENTS OF MATHEMATICAL ANALYSIS

CourseCode | L | T | P | S| Credits | Inst. Hours

Total Marks

Hours | CIA | External

Total

MU234CC2 |5 - |- |- 5 5 75 25 75

100

Pre-requisite:

Basics in real numbers system.

Learning Objectives:
1. To introduce the primary concepts of sequences and series of real numbers.

2.

To develop problem solving skills.
Course Outcomes

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

1

recall the basic concepts of real numbers, definitions on sequences and
series of real numbers

K1

2

explain the primary concepts of sequences and series of real numbers

K2

3

calculate limit of the sequences and determine the convergence of the
series by applying Cauchy’s principles, root test and ratio tests

K3

4

analyse the properties of real numbers, nature of sequences and series

K4

5

evaluate the behavior of sequences and the convergence of series using
different types of tests

K5

K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyze; K5 - Evaluate;

Units

Contents

No. of
Hours

The Real Numbers — The algebraic and order properties of R, Absolute
value and the real line.
Chapter 1 : Section 1.3 & Chapter 2: Sections 2.1, 2.2 (Robert G. Bartle)

15

The Real Numbers — The Completeness property of R, Applications of the
supremum property, Intervals.
Chapter 2: Sections 2.3 — 2.5. ( Robert G. Bartle)

15

Sequences - Range of a sequence — Bounded Sequences — Monotonic
Sequences —Convergent Sequences -Divergent and oscillating sequences —
The Algebra of Limits - Behaviour of monotonic sequences.

Chapter 3: Sections 3.0 to 3.7 (Arumugam)

15

Sequences — Some theorems on limits, Subsequences, Limit points,
Cauchy sequences.
Chapter 3: Sections 3.9 - 3.11. (Arumugam)

15

Series of Positive Terms — Infinite series, Comparison test, Kummer’s
test, Root test and condensation test.
Chapter 4: Sections 4.1, 4.2, problems related to ratio and root

tests from sections 4.3 and 4.4.

15

Total

75

| Self-study

\ Range of Sequence, Bounded Sequences and Monotonic Sequences

Textbooks
1. Robert G. Bartle, Donald R. Sherbert,2011. Introduction to Real Analysis, (4™

Edition), John Wiley & Sons, Inc.

2. Arumugam S., Isaac,2017.Sequences and series, New Gamma Publishing House.
Reference Books
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Web Resou

4.

5

Malik S.C, Savitha Arora, 1991. Mathematical Analysis, Wiley Eastern Limited,
New Delhi.

Bali N. B., 2005. Real Analysis, Laxmi Publications.

Somasundaram, D., Choudhary B., 2010. A First Course in Mathematical
Analysis, Narosa Publishing House Pvt. Ltd.

Gupta, S. L, Nisha Rani. 2008. Fundamental Real Analysis, Vikas Publishing
House Pvt. Ltd.

Anthony W. Knapp, 2005. Basic Real Analysis, 1st Edition, Birkhauser Boston.
rces

1. https://www.math.ucdavis.edu/~hunter/intro_analysis_pdf/intro_analysis.pdf

2. https://www.math.purdue.edu/~torresm/introduction-real-analysis.html
3.https://web.williams.edu/Mathematics/sjmiller/public_html/372Fal5/handouts/TRE
NCH_REAL_ANALYSIS.pdf

4. https://www.youtube.com/watch?v=PM9Hx5nBOiIY

5. https://youtu.be/PM9HX5nBOiIY

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5 | PO6 | PO7 |PSO1|PSO2|PSO3|PSO4|PSO5

Co1 3 2 2 3 2 3 2 3 3 2 2 2
CO2 3 3 3 3 3 3 3 3 3 3 3 3
CO3 3 3 3 3 3 3 3 3 3 3 3 3
CO4 3 3 3 3 3 3 3 3 3 3 3 3
CO5 3 3 3 3 3 3 3 3 3 3 3 3
TOTAL | 15 | 10 | 10 | 15 | 10 | 15 | 10 | 15 15 10 10 10
AVERAGE| 3 2 2 3 2 3 2 3 3 2 2 2

3 — Strong, 2- Medium, 1- Low
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https://www.math.ucdavis.edu/~hunter/intro_analysis_pdf/intro_analysis.pdf
https://www.math.purdue.edu/~torresm/introduction-real-analysis.html
https://web.williams.edu/Mathematics/sjmiller/public_html/372Fa15/handouts/TRE%20NCH_REAL_ANALYSIS.pdf
https://web.williams.edu/Mathematics/sjmiller/public_html/372Fa15/handouts/TRE%20NCH_REAL_ANALYSIS.pdf
https://www.youtube.com/watch?v=PM9Hx5nBOiY
https://youtu.be/PM9Hx5nBOiY

SEMESTER IV
ELECTIVE COURSE IV: TRANSFORM TECHNIQUES

) Total Marks
CourseCode | L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total
MU234EC1 |4 | - | - | - 3 4 60 25 75 100

Pre-requisite:

Understanding calculus concepts such as differentiation, integration, limits, and series
is essential as these concepts form the basis for many transform techniques.

Learning Objectives:

1.To develop proficiency in solving Mathematical problems and analyzing signals
using transform techniques.
2. To build a strong foundation in transform techniques and develop problem-solving
skills applicable to a wide range of mathematical and engineering contexts.

Course Outcomes

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

1.

recall basic knowledge about Laplace transforms, inverse Laplace K1l
transforms, Fourier series, Fourier transform, and Z-transforms, including

their definitions, properties, and fundamental concepts.

demonstrate a solid understanding of the principles and concepts K2
underlying Laplace transforms, inverse Laplace transforms, Fourier
series, Fourier transform, and Z-transforms, including their applications

in mathematical analysis and signal processing.

w

apply Fourier sine and cosine transforms to solve difference equations. K3

apply transform techniques to evaluate integrals, and solve ordinary and
partial differential equations with constant and variable coefficients.

K3, K4

analyze and decompose periodic functions using the Fourier series, K5
including expansion of periodic functions of period 2m, expansion of
even and odd functions, and representation of functions over half

intervals.

K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyze; K5 — Evaluate

Units

No. of
Hours

Contents

The Laplace Transforms-Definitions-Sufficient conditions for the
existence of the Laplace transform (without proof)-Laplace transform of
periodic functions general theorems-evaluation of integrals using Laplace
transform.

12

The inverse Laplace Transforms- Applications of Laplace Transforms to
ordinary differential equations with constant co-efficient and variable co-
efficient, simultaneous equations and equations involving integrals..

12

Fourier series- Expansion of periodic functions of period 27- Expansion
of even and odd functions, Half range Fourier series - Change of
intervals.

12

Fourier Transform- Infinite Fourier Transform (Complex form) —

Properties of Fourier Transform. 12

Fourier cosine and sine Transform — Properties — Parseval’s identity —

Convolution theorem.

12

Total

60
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Self-study | Fourier series- Expansion of periodic functions of period 27- Expansion of even and

odd functions, Half range Fourier series - Change of intervals —Problems.

Textbook
1.Narayanan. S, Manicavachagam Pillai T.K. Calculus, Volume 111, Ananda Book
Depot.
Reference Books
1. Joel L. Schiff, 2013. The Laplace Transform: Theory and Applications, Springer-
Verlag, New York.
2. Goyal J. K, Gupta K. P, 2013. Laplace's and Fourier Transforms, Pragati
Prakashan, Meerut.
3. Alan V. Oppenheim, Alan S. Willsky, S. Hamid Nawab, 1997. Signals and
Systems, Second Edition, Prentice Hall Upper Saddle River, New Jersey.
4. Charles L. Phillips, John M. Parr, Eve A. Riskin, 2008. Signals, Systems, and
Transforms, Fourth Edition, Pearson Prentice Hall, United States of America.
5. Stuller John Alan, 2007. An Introduction to Signals and Systems, First Edition,
Thomson Press (India) Ltd.
Web Resources
1. http://mathworld.wolfram.com.
2. http://www.sosmath.com.
3. http://www.kavery.org.in/engg/cse-ecourse/MA6351-TPDE.pdf
4.https://mis.alagappauniversity.ac.in/siteAdmin/ddeadmin/uploads/5/ __UG_B.Sc. M
athematics_113%2054_Transform%20Techniques_CRC_4892.pdf
5.  https://sist.sathyabama.ac.in/sist_coursematerial/uploads/SMT1401.pdf
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5|PO6 | PO7 |PSO1|PSO2|PSO3|PSO4 | PSO5
CO1 3 3 3 3 3 3 3 3 2 2 2 2
CO2 2 3 3 3 3 3 3 3 2 2 2 2
CO3 3 3 3 3 3 3 3 3 2 2 2 2
CO4 1 3 3 3 3 3 3 3 2 2 2 2
CO5 3 3 2 3 3 3 3 3 2 2 2 2
TOTAL | 12 | 15 | 14 | 15 | 15 | 15 | 15 | 15 10 10 10 10
AVERAGE| 25| 3 | 28| 3 3 3 3 3 2 2 2 2
3 — Strong, 2- Medium, 1- Low
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SEMESTER I/ 1V

SKILL ENHANCEMENT COURSE SEC I11: FITNESS FOR WELLBEING

CourseCode | L | T|P | S| Credits Total Hours Marks
CIA | External | Total
UG23CSE1 1]-11]- 2 30 25 75 100

Pre-requisites: Basic understanding of health and wellness concepts
Learning Objectives

1. To understand the interconnectedness of physical, mental, and social aspects of well-
being, and recognize the importance of physical fitness in achieving holistic health.
2. To develop proficiency in mindfulness techniques, yoga practices, nutritional
awareness, and personal hygiene practices to promote overall wellness and healthy

lifestyle.
Course Outcomes

On the successful completion of the course, student will be able to:
1 know physical, mental, and social aspects of health K1l
2 understand holistic health and the role of physical fitness. K2
3 apply mindfulness and yoga for stress management and mental clarity. K3
4 implement proper personal hygiene practices for cleanliness and K3
disease prevention.
5 evaluate and implement right nutritional choices. K5
K1-Remember; K2-Understand; K3-Apply; K5-Evaluate
Unit Contents No. of
Hours
Understanding Health and Physical Fitness 6
Health — definition- holistic concept of well-being encompassing physical,
I | mental, and social aspects.
Physical fitness and its components- muscular strength- flexibility, and body
composition.
Benefits of Physical Activity- its impact on health and well-being.
Techniques of Mindfulness 6
Il | Mind — Mental frequency, analysis of thought, eradication of worries
Breathing Exercises — types and its importance
Mindfulness —pain management - techniques for practicing mindfulness -
mindfulness and daily physical activities.
Foundations of Fitness 6
11 | Stretching techniques to improve flexibility.
Yoga-Definition, yoga poses (asanas) for beginners, Sun Salutations (Surya
Namaskar), Yoga Nidra — benefits of yoga nidra.
Nutrition and Wellness 6
IV | Role of nutrition in fitness - macronutrients, micronutrients - mindful eating
practices, balanced diet - consequences of overeating. Components of healthy
food. Food ethics.
Personal Hygiene Practices 6
V | Handwashing- techniques, timing, and importance, oral hygiene- brushing,
flossing, and dental care, bathing and showering- proper techniques and
frequency, hair care- washing, grooming, and maintaining cleanliness,
maintaining personal hygiene, dangers of excessive cosmetic use.
Total 30
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| Self-study | Balance diet and basic excercises

Textbook
Bojaxa A. Rosy and Virgin Nithya Veena. V. 2024. Fitness for Wellbeing.
Reference Books

1.
2.

3.

4.

5.

Arul Raja Selvan S. R, 2022. Yogasanam and Health Science. Self publisher.

Vision for Wisdom. 2016. Value Education. The World Community Service Centre
Vethathiri Publications.

WCSC — Vision for Wisdom. 2016. Paper 1: Yoga and Empowerment. VVazhga Valamudan
Offset Printers Pvt Ltd 29, Nachiappa St, Erode.

Lachlan Sleigh. 2023. Stronger Together the Family's Guide to Fitness and Wellbeing. Self
Publisher.

William P. Morgan, Stephen E. Goldston. 2013. Exercise And Mental Health. Taylor &
Francis.

Web Resources

1.

2.

3.

https://www.google.co.in/books/edition/Psychology of Health_and_Fitness/11'YOAWAA

BAJ?hl=en&gbpv=1&dqg=fitness+for+wellbeing&printsec=frontcover

https://www.google.co.in/books/edition/The_Little_Book of Active_Wellbeing/aA6SzgE

ACAAJ?hl=en

https://www.google.co.in/books/edition/Physical _Activity _and_Mental _Health/yu96DwWA

AQBAJ?hl=en&gbpv=1&dq=fitness+for+wellbeing&printsec=frontcover

. https://www.google.co.in/books/edition/The_Complete_Manual_of Fitness and_Well/pL
PAXPLIMvOC?hl=en&gbpv=1&bsq=fitness+for+wellbeing&dg=fitness+for+wellbeing&
printsec=frontcover

. https://www.google.co.in/books/edition/The_Wellness_Code/4QGZtwAACAAJ?hl=en
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https://www.google.co.in/search?hl=en&gbpv=1&dq=fitness+for+wellbeing&printsec=frontcover&q=inauthor:%22Lachlan+Sleigh%22&tbm=bks&sa=X&ved=2ahUKEwiqs62zpseGAxV1WGwGHf6tHaYQmxMoAHoECA0QAg&sxsrf=ADLYWILbawq8bpPqCDy0nbKA7_kmCs8diQ:1717687989110
https://www.google.co.in/search?sca_esv=45b1bbb7da93b39a&hl=en&sxsrf=ADLYWILcE3Bo_YPVrlCUUZLigbneSltSyg:1717689749825&q=inauthor:%22William+P.+Morgan%22&tbm=bks
https://www.google.co.in/search?sca_esv=45b1bbb7da93b39a&hl=en&sxsrf=ADLYWILcE3Bo_YPVrlCUUZLigbneSltSyg:1717689749825&q=inauthor:%22Stephen+E.+Goldston%22&tbm=bks
https://www.google.co.in/search?hl=en&gbpv=1&dq=fitness+for+wellbeing&printsec=frontcover&q=inpublisher:%22Taylor+%26+Francis%22&tbm=bks&sa=X&ved=2ahUKEwiOqOz6rMeGAxXRSGwGHfWxK18QmxMoAHoECBYQAg&sxsrf=ADLYWILcE3Bo_YPVrlCUUZLigbneSltSyg:1717689749825
https://www.google.co.in/search?hl=en&gbpv=1&dq=fitness+for+wellbeing&printsec=frontcover&q=inpublisher:%22Taylor+%26+Francis%22&tbm=bks&sa=X&ved=2ahUKEwiOqOz6rMeGAxXRSGwGHfWxK18QmxMoAHoECBYQAg&sxsrf=ADLYWILcE3Bo_YPVrlCUUZLigbneSltSyg:1717689749825
https://www.google.co.in/books/edition/Psychology_of_Health_and_Fitness/1lYOAwAA%20BAJ?hl=en&gbpv=1&dq=fitness+for+wellbeing&printsec=frontcover
https://www.google.co.in/books/edition/Psychology_of_Health_and_Fitness/1lYOAwAA%20BAJ?hl=en&gbpv=1&dq=fitness+for+wellbeing&printsec=frontcover
https://www.google.co.in/books/edition/The_Little_Book_of_Active_Wellbeing/aA6SzgEACAAJ?hl=en
https://www.google.co.in/books/edition/The_Little_Book_of_Active_Wellbeing/aA6SzgEACAAJ?hl=en
https://www.google.co.in/books/edition/Physical_Activity_and_Mental_Health/yu96DwAAQBAJ?hl=en&gbpv=1&dq=fitness+for+wellbeing&printsec=frontcover
https://www.google.co.in/books/edition/Physical_Activity_and_Mental_Health/yu96DwAAQBAJ?hl=en&gbpv=1&dq=fitness+for+wellbeing&printsec=frontcover
https://www.google.co.in/books/edition/The_Complete_Manual_of_Fitness_and_Well/pLPAXPLIMv0C?hl=en&gbpv=1&bsq=fitness+for+wellbeing&dq=fitness+for+wellbeing&printsec=frontcover
https://www.google.co.in/books/edition/The_Complete_Manual_of_Fitness_and_Well/pLPAXPLIMv0C?hl=en&gbpv=1&bsq=fitness+for+wellbeing&dq=fitness+for+wellbeing&printsec=frontcover
https://www.google.co.in/books/edition/The_Complete_Manual_of_Fitness_and_Well/pLPAXPLIMv0C?hl=en&gbpv=1&bsq=fitness+for+wellbeing&dq=fitness+for+wellbeing&printsec=frontcover
https://www.google.co.in/books/edition/The_Wellness_Code/4QGZtwAACAAJ?hl=en

SEMESTER IV
ENVIRONMENTAL STUDIES

Course . Inst. Total

Marks

L|T|P|S|Credits

Code Hours Hours CIA | External

Total

UG234EV1 |2 | - | - | - 2 2 30 25

75

100

Pre-requisite: Interest to learn about nature and surrounding.
Learning Objectives
1.To know the different types of pollutions, causes and effects

2.To understand the importance of ecosystem, resources and waste management

Course Outcomes

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

1. | know the different kinds of resources, pollution and ecosystems

K1

2. | understand the biodiversity and its constituents

K2

3. | use the methods to control pollution and, to conserve the resources K3

and ecosystem

4. | analyse the factors behind pollution, global warming and health K4

effects for sustainable development

5. | evaluate various water, disaster and waste management systems K5

K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyse; K5 - Evaluate

Units

Contents

No. of
Hours

Nature of Environmental Studies

Multidisciplinary nature of environmental studies- scope of environmental
studies - environmental ethics-importance- types- natural resources -
renewable and non-renewable resources — forest, land, water and energy
resources.

Biodiversity and its Conservation

Definition: genetic, species of biodiversity - biodiversity hot-spots in India -
endangered and endemic species of India — Red Data Book - In-situ and Ex-
situ conservation of biodiversity. Ecosystem- types - structure and function -
food chain - food web- ecological pyramids- forest and pond ecosystems.

Environmental Pollution

Pollution - causes, types and control measures of air, water, soil and noise
pollution. Role of an individual in prevention of pollution. Solid waste
management: Causes, effects and control measures of urban and industrial
wastes. Disaster management— cyclone, flood, drought and earthquake.

Environmental Management and Sustainable Development

From unsustainable to sustainable development -Environmental Law and
Policy — Objectives; The Water and Air Acts-The Environment Protection Act
-Environmental Auditing-Environmental Impact Assessment-Life Cycle
Assessment- Human Health Risk Assessment, Water conservation, rain water
harvesting, watershed management.

Social Issues and the Environment

Population explosion-impact of population growth on environment and social
environment. Women and Child Welfare, Role of information technology in
environment and human health. Consumerism and waste products. Climate
change - global warming, acid rain and ozone layer depletion.

Field work: Address environmental concerns in the campus (or)

Document environmental assets- river / forest / grassland / hill / mountain in
the locality (or)

MU 69




Study a local polluted site-urban / rural / industrial / agricultural area.

Total

30

| Self-study | Pollutants, Ecosystems and Resources

Textbook

Punitha A and Gladis Latha R, 2024. Fundamentals of Environmental Science.

Reference Books

1. Agarwal, K.C., 2001. Environmental Biology, Nidi Publishers. Ltd. Bikaner.

2. Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Ltd.

3. Gorhani, E & Hepworth, M.T. 2001. Environmental Encyclopedia, Jaico Publ. House,
Mumbai.

4. De A.K.,2018. Environmental Chemistry, Wiley Eastern Ltd.

5. Gleick, H.P. 1993. Water in crisis, Pacific Institute for Studies Oxford Univ. Press.

Web Resources

1.https://www.sciencenews.org/topic/environment

2.https://news.mongabay.com/2024/05/

3. https://www.sciencedaily.com/news/earth_climate/environmental_issues/

4.https://wildlife.org/rising-oryx-numbers-may-distress-new-mexico-ecosystem/

5. https://phys.org/news/2024-02-global-wild-megafauna-ecosystem-properties.html
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https://www.sciencenews.org/topic/environment
https://news.mongabay.com/2024/05/
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SEMESTER Il & IV
LIFE SKILL TRAINING II: CATECHISM

Course . Inst. Total Marks
Code L| T|P|S|Credits Hours Hours CIA | External | Total
UG234LC1 |1 |- |- |- 1 1 15 50 |50 100
Learning Objectives:
1. To develop human values through value education
2. To understand the importance of personal development to lead a moral life

Course Outcomes

On the successful completion of the course, student will be able to:

know and understand the aim and importance of value education K1,K2

get rid of inferiority complex and act confidently in the society K3

live lovingly by facing loneliness and make decisions on their own K3

develop human dignity and able to stand bravely in adversity K6

OB WIN|F-

learn unity in diversity and grow in a life of grace K6

K1 - Remember K2-Understand; K3-Apply; K6- Create

Units

Contents

No. of
Hours

Face Loneliness: Loneliness — Causes for Loneliness — Loneliness in Jesus Christ Life —
Ways to Overcome Loneliness — Need and Importance
Bible Reference: Matthew: 6:5-6

Inferiority Complex: Inferiority Complex - Types — Ways to Get Rid of Inferiority
Complex — Words of Eric Menthol — Balanced Emotion — Jesus and his Disciples.
Bible Reference: Luke 8:43-48

Decision Making: Importance of Decision Making — Different Steps — Search — Think —
Pray — Decide- Jesus and his Decisions

Bible Reference: Mathew 7:7-8

Independent: Freedom from Control — Different Types of Freedom - Jesus the Liberator
Bible Reference: Mark 10:46-52

Human Dignity: Basic Needs — Factors that Degrade Human Dignity — How to Develop
Human Dignity.

Bible Reference: Luke 6:20-26

Stand Bravely in Adversity: Views of Abraham Maslow — Jesus and his Adversity.
Bible Reference: Luke 22:43

Unity in Diversity: Need for Unity — The Second Vatican Council on the Mission of
Christian Unity.

Bible Reference: I Corinthians 1:10

To Grow in a Life of Grace: Graceful Life — View of Holy Bible — Moses — Amos —
Paul — Graceful Life of Jesus

Bible Reference: Amos 5:4

TOTAL

15

Textbooks
Valvukku Valikattuvom, Christian Life Committee, Kottar Diocese
The Holy Bible
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SEMESTER Il & IV
LIFE SKILL TRAINING II: MORAL

) Total Marks
CourseCode | L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total
uG234LM1 |1 |- |- |- 1 1 15 50 50 100

Learning Objectives:
1. To cultivate human values through value education

2. To comprehend the importance of humane and morals to lead ethical and moral life.

Course Outcome

On the successful completion of the course, student will be able to:

1 | know the significance of life K1
2 | understand the importance of self-care K2
3 | realise the duty of youngsters in the society and live up to it K3
4 | analyse how to achieve success in profession K4
5 | develop mystical values by inculcating good thoughts K5
K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyse; K5 — Evaluate
Unit Contents No. of
Hours
Edu Care:
| Introduction- -Personal Care-Temple of Mind-Emaotional stability- 3
Inner views- Internal and external Beauty- Life is a Celebration
Self-care:
T Self- discipline- Selfishness in doing good things- Adolescence stage- 3
What am 1? - Self-esteem- Self-Confidence- Respect for womanhood
Profession based Values:
1 Time Management-Continuous effort- What next? —Present moment 3
is yours, Hard work and Smart Work-Broad view- destruct your failures
Mystical Values:
v Thoughts- Positive and negative thoughts- Origin of negative 3
thoughts-Moralisation of needs- Elimination of obstacles
Society and you:
v Knowing Humanity-Thankfulness- love and happiness- Honesty- 3
Heroism -Youth is gift of God-Youngsters in politics and social media
utilization.
TOTAL 15
Textbook

“Munaetrathin Mugavari”, G. Chandran, Vaigarai Publisher.
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SEMESTER IV
SELF LEARNING COURSE II: ANALYSIS AND FORECASTING

Inst. | Total Marks
Course Code L|T|P|S | Credits| Hours{Hours CIA External | Total
MU234SL1/ MU236SLY1| - | - | - | - 1 - - 25 75 100

Pre-requisite:

Basic knowledge of Probability Theory.

Learning Objectives:

1. To learn why time series analysis is useful in different areas like finance and
economics, helping people make smart decisions based on past data.
2. To discover the different parts of a time series, like trends and seasonal patterns,
and how to measure and study each one.
Course Outcomes

On the successful completion of the course, students will be able to:
1 identify the different components of a time series, including trend, seasonal K1
variations, and cyclical patterns
2 understand the importance of time series analysis in various fields and how it K2
aids in making informed decisions
3 assessing the effectiveness and reliability of the chosen forecasting technique K2
4 differentiate between stationary and non-stationary time series data and K4
analyze autocorrelation functions
5 evaluate forecasting procedures to predict future values of a time series with K5
accuracy and reliability
K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyze; K5 - Evaluate;
Units Contents
Utility of Time Series Analysis — Components of a Time Series — Fore casting
I Procedures — Forecasting Performance of Time Series
Chapter 1.3,1.4,1.7,1.8
Analysis of Time Series - Introduction - Measurement of Trend - Curve Fitting —
1 Gompertz Curve
Chapter 2.1, 2.2, 2.3, 2.4
Classical Time Series Decomposition - Introduction — Additive and Multiplicative
T Modgls — The Seasonal anq Cyclical Components — multiplicative Decomposition —
Moving Averages Forecasting
Chapter 3.1, 3,2,3.3,3.4,35
Exponential Smoothing Method - Introduction — The Methodology of Exponential
Smoothing — The Single Exponential Smoothing Approach — Double Exponential
AV .
Smoothing Method
Chapter 4.1,4,2,4.3,4.4
Stationary and Non Stationary Time Series - Introduction — Probability Models for
\% the Time Series — The Partial Autocorrelation Function
Chapter 5.1, 5,2, 5.3
Textbook

Cooray. T.M.J.A,2008. Applied Time Series Analysis and Forecasting, Narosa

Publishing House Pvt. Ltd, New Delhi

Reference Books

1.

Enders, W., 2014. Applied Econometric Time Series. Wiley, New York.
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3.
4.

5.

Web

Box, G.E.P., Jenkins, G.M., Reinsel, G.C., Ljung, G.M., 2015. Time Series Analysis:
Forecasting and Control. Wiley, Hoboken.

Hamilton, J.D., 1994. Time Series Analysis. Princeton University Press, Princeton.
Brockwell, P.J., Davis, R.A., 2016. Introduction to Time Series and Forecasting.

Springer, New York.
Shumway, R.H., Stoffer, D.S., 2017. Time Series Analysis and Its Applications: With

R Examples. Springer, New York.
Resources

1. https://otexts.com/fpp3/
2. https://link.springer.com/book/10.1007/978-1-1471-0899-1
3. https://oxford.universitypressscholarship.com/view/10.1093/acprof:0s0/97801987766
76.001.0001/acprof-9780198776676
4. https://books.google.com/books/about/Practical_Time_Series_Forecasting_with_R.ht
mI?id=0TJADWAAQBAJ
5. https://towardsdatascience.com/time-series-analysis-in-python-an-introduction-
70d5a5b1d52
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|PO4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5
Cco1 2 3 3 2 3 3 2 3 3 3 3 2
CO2 2 31313713 2 2 3 3 2 2 2
COo3 3 3 3 3 13 2 2 3 3 3 3 2
CO4 3 3 3 1|3 2 2 3 3 2 3 2
CO5 3 3 13 2 3 2 2 3 3 3 3 3
TOTAL 1 15 15 | 11 | 15| 11 | 10 15 15 13 14 11
AVERAGE| 26 | 3 | 3 |22 | 3 |22]| 2 3 3 26 | 28 | 2.2

3 - Strong, 2- Medium, 1- Low
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https://link.springer.com/book/10.1007/978-1-1471-0899-1
https://oxford.universitypressscholarship.com/view/10.1093/acprof:oso/9780198776676.001.0001/acprof-9780198776676
https://oxford.universitypressscholarship.com/view/10.1093/acprof:oso/9780198776676.001.0001/acprof-9780198776676
https://books.google.com/books/about/Practical_Time_Series_Forecasting_with_R.html?id=0TJADwAAQBAJ
https://books.google.com/books/about/Practical_Time_Series_Forecasting_with_R.html?id=0TJADwAAQBAJ
https://towardsdatascience.com/time-series-analysis-in-python-an-introduction-70d5a5b1d52
https://towardsdatascience.com/time-series-analysis-in-python-an-introduction-70d5a5b1d52

Holy Cross College (Autonomous), Nagercoil UG Mathematics

SEMESTER V
CORE COURSE IX: LINEAR ALGEBRA
. Total Marks
Course Code [ L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total
MU235CC1 |5 |- |- |- 4 5 75 25 75 100
Pre-requisite:
Basic knowledge of matrices, determinants, and fundamental algebraic structures.
Learning Objectives:
1. To introduce the fundamental concepts of vector spaces, linear transformations, eigenvalues, and
inner product spaces.
2. Todevelop an understanding of bilinear and quadratic forms, lattice structures, and their
applications in mathematical analysis.

Course Outcomes
On the successful completion of the course, student will be able to:
recall the definitions and fundamental concepts of vector spaces, subspaces, | K1

L linear transformations, basis, eigenvalues, inner product spaces, quadratic
forms, and lattices.
9 describe the span of a set, linear independence, rank and nullity, properties of | K2
" | eigenvalues, and orthogonality in inner product spaces.
3 apply the Cayley-Hamilton theorem to compute characteristic equations and | K3

eigenvalues, and perform matrix transformations.
analyse the orthogonal complement, bilinear forms, and quadratic form | K4
4. reduction

techniques to diagonal form.
evaluate lattice structures, modular and distributive lattices, and Boolean | K5

> algebra for mathematical reasoning and logical deductions.
K1 - Remember; K2 - Understand; K3— Apply; K4-Analysis; K5-Evaluate
Units Contents No. of
Hours
Vector spaces - Definition and Examples - Subspaces - Linear transformation.
| | Chapter 5:5.1t05.3 15
Span of a Set - Linear Independence - Basis and Dimension- Rank and Nullity -
[ Matrix of a Linear Transformation. 15
Chapter 5: 5.3t05.8
Characteristic Equation and Cayley-Hamilton Theorem -Eigen values and Eigen
T vectors- Properties of Eigen values. 15
Chapter 7: 7.7 & 7.8
Introduction - Inner Product Spaces - Definition and examples - Orthogonality —
v [Orthogonal complement. 15
Chapter 6: 6.0 to 6.3
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Introduction - Bilinear forms - Quadratic forms - Reduction of a quadratic
form to the diagonal form. 15
Chapter 8: 8.0& 8.2
Total 75
Self-study | Inner Product Spaces Definitions and Examples |
Textbook:

Arumugam, S. &Thangapandilssac, A. (2011). Modern Algebra. Scitech Publications (India) Pvt. Ltd.
Reference Books

1.

2.
3.
4,
5. Vatsa, B. S., & Suchi Vatsa. (2010).

Joseph A Gallian (1999).

Publishing House.
Santiago, M. L. (2001). Modern Algebra. New Delhi: Tata McGraw Hill Publishing Company Ltd.
KrishnamoorthyV., & Mainra, V. P. (1976). An Introduction to Linear Algebra.New Delhi: Affiliated
East West Press Pvt. Ltd.
Gopalakrishnan, N. S. (2015). University Algebra. (3"Edition). New Age International Publishers.
Modern Algebra. (2™¢ Edition). New Age International

Publishers.

Web Resources
1. https://nptel.ac.in
2. https:/Irksmvv.ac.in/wp-

content/uploads/2021/04/Gilbert_Strang_Linear Algebra_and_Its_Applicatio 230928 22512

1.pdf

ok w

Contemporary Abstract Algebra. (4" Edition). New Delhi, Narosa

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

https://www.mathstat.dal.ca/~selinger/linear-algebra/downloads/LinearAlgebra.pdf
https://www.cs.ox.ac.uk/files/12921/book.pdf
https://www.geneseo.edu/~aguilar/public/assets/courses/233/main_notes.pdf
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PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PSO1|PSO2 | PSO3 | PSO4 | PSO5
CoO1 3 2 1 3 2 1 3 3 3 3 2 2
CO2 3 2 1 3 2 1 3 3 3 3 2 2
COs3 3 2 1 3 2 1 3 3 3 3 2 3
CO4 3 2 1 3 2 1 3 3 3 3 1 3
CO5 3 2 1 3 2 1 3 3 3 3 1 3
TOTAL | 15 |10 | 5 | 15| 10 | 5 | 15 | 15 15 15 8 13
AVERAGE| 3 2 1 3 2 1 3 3 3 3 16 | 2.6
3 — Strong, 2- Medium, 1- Low


https://nptel.ac.in/
https://rksmvv.ac.in/wp-content/uploads/2021/04/Gilbert_Strang_Linear_Algebra_and_Its_Applicatio_230928_225121.pdf
https://rksmvv.ac.in/wp-content/uploads/2021/04/Gilbert_Strang_Linear_Algebra_and_Its_Applicatio_230928_225121.pdf
https://rksmvv.ac.in/wp-content/uploads/2021/04/Gilbert_Strang_Linear_Algebra_and_Its_Applicatio_230928_225121.pdf
https://www.mathstat.dal.ca/~selinger/linear-algebra/downloads/LinearAlgebra.pdf
https://www.cs.ox.ac.uk/files/12921/book.pdf
https://www.geneseo.edu/~aguilar/public/assets/courses/233/main_notes.pdf
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SEMESTER V
CORE COURSE X: REAL ANALYSIS
) Total Marks
Course Code | L P | S| Credits | Inst. Hours Hours | CIA T External | Total
MU235CC2 - - 4 5 75 25 75 100

Pre-requisite:
Basics in real numbers system.
Learning Objectives:
1. To learn the fundamental concepts of metric spaces.
2. To explore continuity, connectedness, completeness and compactness in metric spaces.
Course Outcomes
On the successful completion of the course, students will be able to:

1 define fundamental concepts of metric spaces, including open sets,
bounded sets, open balls, subspaces, interior, closure, limit points, dense
sets, complete metric spaces, continuity, homeomorphism,
connectedness, compactness.

2 describe the properties and relationships of closed sets, limit points,
dense sets, complete metric spaces, continuity, connectedness,
compactness, and their significance in metric space theory.

3 apply the concepts of open and closed sets, continuity, homeomorphism,
connectedness, compactness and complete metric space to solve
problems and verify the conditions required for these properties.

4 analyze the properties of metric spaces, continuity, connectedness,
completeness and compactness by classifying examples, comparing key
theorems, and interpreting their implications in mathematical problem-
solving.

5 evaluate the fundamental concepts of metric spaces, continuity,
connectedness, completeness and compactness by analyzing key
theorems, constructing rigorous proofs, and identifying counterexamples
to demonstrate mathematical concepts.

K1-Remember;K2 -Understand; K3— Apply;K4 -Analyze; K5-Evaluate

K1

K2

K3

K4

K5

No. of

Contents Hours

Units

Metric Space- Definition and E xamples -Bounded Sets - Open Ball - Opens
I Sets (Excluded equivalent metric) — Subspace — Interior of a set.
Chapter 2: Section2.1 to Sections 2.6.

15

Closed sets-Closure-Limit point- Dense sets- Completemetric space -

Cantor’s intersection theorem, Baire’s Category theorem.

Chapter2: Sections2.7to Section 2.10 & Chapter 3: Section 3.1 & Section
3.2

15

Continuity - Continuity of functions, Composition of continuous functions,
Equivalent conditions for continuity, Homeomorphism, Uniform Continuous.
Chapter4: Sections 4.1to Section 4.3.

15

Connectedness- Definition and Examples, Connected subsets of R,

Connectedness and continuity - Intermediate value theorem 15
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Chapter5: Sections 5.1-Section 5.3

Compactness - Compact Metric Spaces - Compact subsets of R - Equivalent
vV Characterisations for Compactness. 15
Chapter6:Sections6.1 to Section6.3.

Total 75

aPrwbdE

Self-study | Uniform Continuous

Textbooks
S. Arumugam., &lIssac. (2013). Modern Analysis. New Gamma Publishing House.

Reference Books

. BaliN.P., 2005.Real Analysis.Lakshmi Publications.

. Richard. R. & Goldberg, 1973. Methods of Real Analysis, Oxford & IBH Publishing Co.

. Sudhir, GhorpadeR., Balmohan.,& LimayeV., 2006.ACourseinCalculusand Real Analysis,
Springer International Edition.

. Protter M. H. &Morrey C. B. 1991. A First Course in Real Analysis (2"Edition), Springer
International Edition.

. Norman, HaaserB.&Joseph A. Sullivan,1971.Real Analysis,Van Nostrand Reinhold Company.
Web Resources
https://www.jirka.org/ra/

https://realanalysis.blog/
https://open.umn.edu/opentextbooks/textbooks/introduction-to-real-analysis

Metric Spaces | Lecture 1 | Definition of Metric Space

Open ball and closed ball definition with diagrams |Real Analysis | Limit breaking tamizhaz

MAPPINGWITHPROGRAMMEOUTCOMES AND
PROGRAMME SPECIFIC OUTCOMES

PO1|PO2 | PO3|PO4 | PO5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
CO1 3 1 1 3 2 1 3 3 3 3 2 2
CO2 3 2 1 3 2 1 3 3 3 3 2 2
CO3 3 2 1 3 2 1 3 3 3 3 2 3
CO4 3 2 1 3 2 1 3 3 3 3 3 3
CO5 3 1 1 3 2 1 3 3 3 3 3 3
TOTAL | 15 | 8 5 |15 110| 5 | 15| 15 15 15 12 13
AVERAGE| 3 |16 | 1 3 2 1 3 3 3 3 24 | 2.6

3-Strong,2-Medium,1-Low
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SEMESTER V
CORE COURSE XI: GRAPH THEORY

] Total Hours Marks
CourseCode | L | T | P | S| Credits | Inst. Hours CIA [ External | Total

MU235CC3 |5 - |- |- 4 5 75 25 75 100
Pre-requisite:
Fundamental understanding of set theory, relations, functions, logic, matrices, combinatorics, and
basic concepts of discrete mathematics.
Learning Objectives:
1. To understand the concepts of graph theory.
2. To apply graph theory principles to Eulerian and Hamiltonian graphs, bipartite
matchings, and chromatic properties.
Course Outcomes

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

1 | recall fundamental concepts, definitions, and properties of graphs, subgraphs, trees, matchings, | K1
planarity, and colorability.

2 | explain the structural properties of graphs, including connectedness, Eulerian and Hamiltonian | K2
graphs, trees, and chromatic characteristics.

3 | apply graph theory principles to solve problems related to connectivity, matchings, planar | K3
graphs, and chromatic polynomials.

4 | analyze the characteristics of different types of graphs, identify structural properties, and | K4
examine their applications in real-world problems.

5 | evaluate various graph properties, justify theoretical results such as Euler’s formula and the five- | K5
color theorem, and assess different graph algorithms.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyse; K5 — Evaluate.

Units Contents No. of
Hours
Graphs and Subgraphs: Definition and examples - Degrees - Subgraphs -
I Isomorphism-Independent sets and Coverings-Matrices- Operations on graphs. 15
Chapter2:Sections 2.1-2.4, 2.6-2.9
Connectedness, Eulerian and Hamiltonian graphs: Walks-Trails and Paths- 15
I Conrr\]ectedness and Components - Connectivity-Eulerian graphs- Hamiltonian
graphs.
Chapter4:Sections 4.1, 4.2, 4.4; Chapter5: Sections 5.1, 5.2
i Trees: Characteri_sation of trees-Centre of a tree. 15
Chapter 6; Sections 6.1,6.2
Matchings and Planarity: Matchings - Matchings in bipartite graphs- Definition 15

IV | and properties-Euler’s formula.
Chapter7: Sections 7.1, 7.2, 4.4; Chapter8: Section 8.1

Colourability: Chromatic number and chromatic index-The five colour theorem 15
V | -Chromatic polynomials.
Chapter 9:Sections 9.1,9.2, 9.4

TOTAL 75

Self-study | Connectedness and Components
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Text Book:
Arumugam S and Ramachandran S (2001). Invitation to graph theory, Scitech
Publications (India) Pvt. Ltd., Chennai.
Reference Books:
1. Choudum S. A (1987). A first course in graph theory, Macmillan India Ltd, New Delhi.
2. KumaraveluS&SusheelaKumaravelu(1999). GraphTheory, 1% Edition, PrintersJankicalendar
corporation, Sivakasi.
3. HararyF(1988).GraphTheory,NarosaPublishingHouse.

4, Gary Chartrand., & Ping Zhang. (2006). Introduction to Graph Theory. McGraw-
HillEditionPvt.Ltd.
5.  K.R.Parthasarathy (1994). Basic graph theory, Tata McGraw.Hill Publishing Co.Ltd
NewDelhi.
Web Resources:
1. https://www.youtube.com/watch?v=sWsXBY 1908l
2. https://www.youtube.com/watch?v=TLZqF6fdUos
3.https://www.youtube.com/playlist?list=PLztBpgftvzxXBhbYx0aZJmnZF6AUQrimH
4. https://www.youtube.com/playlist?list=PL2S6M]7iLgEjNVq0e-pZ9rSnpAacHzVm3
5. https://www.youtube.com/playlist?list=PLIPZ2_p3RNHjQoj0k-Bl19zXE0QKdI-II
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5
COo1 3 1 1 2 2 1 1 3 2 3 1 1
CO2 3 1 1 2 2 1 1 3 3 3 1 1
CO3 3 2 1 2 2 1 1 3 3 3 2 3
CO4 3 2 1 3 3 1 1 3 3 3 3 3
CO5 3 2 2 3 3 2 1 3 3 3 3 3
TOTAL | 15| 8 6 |12 |12 | 6 5 15 14 15 10 11
AVERAGE| 3 |16 |12 |24 |24 |12 1 3 2.8 3 2 2.2

3 — Strong, 2- Medium, 1- Low
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SEMESTER V
CORE RESEARCH PROJECT

. Total Marks
CourseCode | L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total

MU235RP1 | - | - | 5] - 4 5 75 25 75 100

Pre-requisite:

1. Strong Foundation in Core Mathematical Concepts

2. Basic Knowledge of Research Methodology and Report Writing
Learning Objectives:

1. To develop the ability to apply core mathematical principles to both theoretical and real-world
problems.
2. To strengthen critical thinking and analytical capabilities by engaging in structured problem-
solving and research methodologies.
Course Outcomes
On the successful completion of the course, students will be able to:
1 apply mathematical concepts and theories to formulate and analyze real-world K1l
problems through project-based learning.
» | demonstrate the ability to conduct literature reviews, identify research gaps, and K2
select appropriate mathematical tools for investigation.
3 develop skills in mathematical modeling, computation, or theoretical analysis to K3
solve complex problems.
4 communicate mathematical ideas effectively through written reports, presentations, | K4
and visual aids using appropriate mathematical language.
5 exhibit independent thinking, teamwork, time management, and ethical K5
responsibility during the process of completing the project work.

General Guidelines

1.

Purpose: The project report should present original research work, leading to new findings or
techniques, or offer a correlation of known facts. It should demonstrate the student's ability to
conduct sustained research and effectively present the findings
Number of Copies: Three copies of the project report should be submitted: one each for the
student, the supervisor, and the department library.

Report Length: The project report should be a minimum of 25 pages, focusing on results and
discussions.

1. Project Report Format

The project report must adhere to the following formatting specifications:

Font: Times New Roman

Headings: Font size 14, Bold, UPPERCASE

Subheadings: Font size 12, Bold, lowercase; should be sequentially numbered
(e.g., 1. Introduction, 1.1 Background, 1.2 Objectives, etc.)

Main Content: Font size 12, Regular

Line Spacing: 1.5

Margins:
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o Left: 2 inches
o Right: 1inch
o Gutter: 0.5 inch
« Pagination: Page numbers should be centered at the bottom of the page, excluding the initial
pages and reference section.
o Page Limit: Minimum of 30 pages and maximum of 50 pages (excluding preliminary pages and
references).
e Printing: The main chapters must be printed on both sides of the paper.
e Tables and Figures: Must be incorporated immediately after they are referred to within the text.

2. Citation Format
Proper citation of sources is mandatory. The following citation styles must be followed in the text:

e Single Author: Mention the author’s surname followed by the year in parentheses.
Example: (Waldron, 2008)
e Two Authors: Mention both authors' surnames followed by the year in parentheses.
Example: (Conley & Galeson, 1998)
e More than Two Authors: Mention the first author’s surname followed by et al. and the year in
parentheses.
Example: (Smith et al., 2015)

3. Project Submission Timeline

The project must be completed and submitted within the prescribed deadline. No extensions will be
entertained without valid reasons and prior approval.

4. Project Submission Requirements

e One soft copy in PDF format
e Three hard copies (soft bound), duly signed and endorsed by the Supervisor and the Head of the
Department

Structure of the Project Report

The report should consist of three main sections:

I. Preliminary Pages (in order)

Title Page

Certificate from the Supervisor

Declaration by the Candidate (endorsed by the Supervisor and Head)
Acknowledgement (limited to one page, signed by the candidate)
Table of Contents

List of Abbreviations

Abstract

Noookwh -
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I1. Main Body of the Dissertation

ocoukrwhE

Introduction — including a literature review and the objectives of the study
Methodology — detailing the approach, tools, or techniques used

Results — presenting the findings clearly using tables/figures where necessary
Discussion — interpreting the results and relating them to existing studies
Summary — a brief overview of the findings, limitations, and future scope
References — all sources cited in the text must be listed here in proper format

I11. Reference Formatting Guidelines

Journal Article (Single Author)

Waldron, S. 2008, ‘Generalized Welch bound equality sequences are tight frames’, |EEE
Transactions on Information Theory, vol. 49, no. 9, pp. 2307-2309.

Journal Article (Two Authors)

Conley, T.G. & Galeson, D.W. 1998, ‘Nativity and wealth in mid-nineteenth century cities’,
Journal of Economic History, vol. 58, no. 2, pp. 468-493.

Journal Article (More than Two Authors)

Smith, J., Kumar, R., Zhang, Y. et al. 2015, ‘Advances in numerical linear algebra’, Applied
Mathematics Journal, vol. 12, no. 3, pp. 112-124.
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SEMESTER V
DISCIPLINE SPECIFIC ELECTIVE I: a) NUMERICAL METHODS
. Total Marks
Course Code [ L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total
MU235DE1 [4 |- |- |- 3 4 60 25 75 100
Pre-requisite:
Basic knowledge of algebra and calculus, including differentiation and integration.
Learning Objectives:
1. To study numerical differentiation and Numerical integration using different
formulae.
2. To develop various methods for solving applied scientific problems.
Course Outcomes
On the successful completion of the course, student will be able to:

1 recall the fundamental concepts of numerical methods, including iteration | K1
techniques, finite differences, and interpolation formulas.
2 describe the application of Newton’s Interpolation and divided difference | K2
methods in data approximation.

3 compute numerical differentiation and integration using Newton’s forward, | K3
backward, and central difference formulas, as well as quadrature rules..
4 lexamine different numerical techniques, including Taylor’s series, Picard’s, K4

Euler’s, and Runge-Kutta methods, for solving differential equations.
5 compare the accuracy and efficiency of various numerical methods for solving | K5
algebraic, transcendental, and differential equations.

K1 - Remember; K2 - Understand; K3- Apply; K4-Analysis; K5-Evaluate

Units Contents No. of
Hours
Solutions of algebraic and transcendental equations. Introduction- Iteration
I method - Newton Raphson method - Finite difference - Difference operators. 12

Chapter 3: Sections 3.0, 3.2 & 3.5
Chapter 6: Sections 6.0, 6.1

Newton’s Interpolation formulae - Lagrange’s Interpolation formula - divided
Il | difference - Newton’s divided difference formula. 12
Chapter 7: Sections 7.1, 7.3-7.5

Numerical differentiation —Introduction - derivatives using Newton’s forward
11 | difference formula - backward difference formula 12
Chapter 8: Sections 8.0- 8.2

Numerical integration - Newton cote’s - quadrature formula - Trapezoidal rule
Simpson’s (1/3)" rule - Simpson’s (3/8)" rule .
IV [Chapter 8: Section 8.5 (except Weddle’s rule, Boole’s rule & Romberg’s 12

method)
Numerical solution of differential equation - Taylor’s series method - Picard’s
V | method, Euler’s method. 12
Chapter 10: Sections 10.1 - 10.3
Total 60
| Self-study | Numerical integration Definitions and Formulae |
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Textbook:

Arumugam, S.,Thangapandi Issac, A., & Somasundaram, A. (2002). Numerical
Methods. Scitech Publications Pvt. Ltd.

Reference Books

1.

2.

3.

4.
5.

Sastry, S.S. (2003). Introduction methods of numerical analysis. (37¢ Edition). Prentice Hall of
India.

Scar Borough, J.N. (1966). Numerical mathematical analysis. (6 Edition). Oxford and IBH
Publishing Co.

Gupta, P. P., G.S.Malik., & Sanjay Gupta. (1992). Calculus of finite differences and numerical
analysis. (16" Edition). KRISHNA Prakashan Mandir.

Devi Prasad. (2010). An Introduction to Numerical Anaysis. Narosa Publishing House.
Bhupendra Singh. (2012). Numerical Analysis. (2"* Edition). Pragati Prakashan Educational
Publishers.

Web Resources

1.
2.
3.

4.
5

https://nptel.ac.in
https://www.siirt.edu.tr/dosya/personel/numerik-analiz-siirt-2019217142654486.pdf
https://blasingame.engr.tamu.edu/z_zCourse_Archive/P620_14C/P620_14C_zReference/PDF_Txt
_Hnbk_Num_Meth.pdf

https://www.math.hkust.edu.hk/~machas/numerical-methods.pdf

. https://udghoshna.wordpress.com/wp-content/uploads/2013/06/numerical-methods.pdf

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Co1 3 2 1 3 2 1 3 3 3 3 2 2
CO2 3 2 1 3 2 1 3 3 3 3 2 2
COs3 3 2 1 3 2 1 3 3 3 3 2 3
CO4 3 2 1 3 2 1 3 3 3 3 1 3
CO5 3 2 1 3 2 1 3 3 3 3 1 3
TOTAL | 15 | 10 | 5 | 15|10 | 5 | 15| 15 15 15 8 13
AVERAGE| 3 2 1 3 2 1 3 3 3 3 16 | 2.6
3 — Strong, 2- Medium, 1- Low
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SEMESTER V
DISCIPLINE SPECIFIC ELECTIVE I: b) FUZZY MATHEMATICS

] Total Marks
CourseCode | L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total

MU235DE2 |4 | - | - | - 3 4 60 25 75 100
Pre-requisite:
Basic knowledge of sets and operations.
Learning Objectives:
1. To understand Fuzzy concepts of sets and operations.
2. To apply the Fuzzy concepts in image processing, machine learning and

artificial intelligence.

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

1 recall the basic concepts of crisp sets and fuzzy sets, including their differences, | K1
properties, and fundamental operations, the types of fuzzy numbers ,truth tables,
logical connectives.

2 explain the various types of fuzzy sets and the significance of operations K2
performed on them and Describe the process of performing fuzzy arithmetic
and operations on fuzzy numbers..
3 solve problems involving basic operations on fuzzy sets such as union, | K3
intersection, and complement and to model complex systems such as
clustering or decision-making.
4 @analyze the role of fuzzy relations in real-world applications like database K4
management, pattern recognition, and fuzzy systems.compare and contrast the
properties of operations on fuzzy sets with those on crisp sets
5 assess the practical application of fuzzy sets in real-world problems such as K5
control systems or decision-making processes and the effectiveness and
limitations of fuzzy systems in real-world applications such as data mining,
optimization, and adaptive systems.

K1 - Remember; K2 - Understand; K3 — Apply; K4-Analysis; K5-Evaluate

No. of

Units Contents
Hours

Crisp set - Operations on Crisp Set - Fuzzy Set -Types of Fuzzy set - Operations
on Fuzzy Sets - Properties of operation on Fuzzy Sets - Product on Fuzzy Sets.
Fuzzy Numbers Linguistic Variables - Fuzzy Arithmetic.

Chapter 1: 1.2-1.8, Chapter 2: 2.1-24

12

Operation On Fuzzy Numbers, Fuzzy Equations - Lattice of Fuzzy Numbers —
Classical Logic - Logical Connectives - Truth Values and Truth Tables -
Algebra of Statements -Logical Identies and implications - Fuzzy Logic - Fuzzy
Logic Truth Tables —Fuzzy Connectives. Fuzzy Grammar - Properties of
Modifier - Inference Rules.

Chapter 2: 2.5 - 2.7, Chapter 3: 3.2 - 3.12

12

Relations on Fuzzy set - Composition of Fuzzy Relation - Fuzzy Equivalence
Relation -Fuzzy ordering relation - operations on fuzzy Relation - Role of
Fuzzy Relation Equation.

Chapter4:4.2-4.7

i 12
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Fuzzy Data Mining - Fuzzy Systems Neural Network - Fuzzy Automata - Fuzzy
IV | Systems and Genetic Algorithm. 12
Chapter 5: 5.2- 5.6
Fuzzy Measure, Evidence Theory - Dempster Rule of Combination - Marginal
v Basic Assignment - Possibility Theory - Possibility Theory versus Probability 12
Theory.
Chapter 6: 6.2 - 6.7.
Total 60
| Self-study | Fuzzy Equations and Lattice of Fuzzy Numbers |
Text Book:
Hooda Vivek Raich, D.S. (2015). Fuzzy Set Theory and Fuzzy Controller.
Narosa Publishing House.
Reference Books:
1. Zimmermann, H. J. (2001). Fuzzy Set Theory And Its Applications. ( Edition).
Springer International Edition.
2. Bhargava, A. (2013). Fuzzy Set Theory Fuzzy logic and their Application. S.Chand
Publishing.
3. Ganesh, M. (2006). Fuzzy sets and Fuzzy logic. Prentice Hall India learning private
limited.
4. Shinghal. (2012). Introduction to Fuzzy logic. Prentice Hall India learning private
Limited.
5. Nanda, S., Das, N. R. (2015). Fuzzy Mathematical Concepts. Narosa Publishing
House Pvt. Ltd.
Web Resources
1. https://nptel.ac.in
2. https://www.sciencedirect.com/topics/computer-science/fuzzy-mathematics
3. https://[fuzzymath.com/
4. https://link.springer.com/book/10.1007/978-981-97-3257-9
5. http://www.afmi.or.kr/
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|PO4 | PO5 | PO6 | PO7 | PSO1|PSO2 | PSO3 | PSO4 | PSO5
Co1 3 2 1 3 2 1 3 3 3 3 2 2
CO2 3 2 1 3 2 1 3 3 3 3 2 2
COs3 3 2 1 3 2 1 3 3 3 3 2 3
CO4 3 2 1 3 2 1 3 3 3 3 1 3
CO5 3 2 1 3 2 1 3 3 3 3 1 3
TOTAL | 15 | 10 | 5 | 15|10 | 5 | 15| 15 15 15 8 13
AVERAGE| 3 2 1 3 2 1 3 3 3 3 16 | 2.6
3 — Strong, 2- Medium, 1- Low
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SEMESTER V

DISCIPLINE SPECIFIC ELECTIVE I: ¢) THEORYOF NUMBERS
. Total Hours Marks

Course Code | L | T | P | S| Credits | Inst. Hours CIA T External | Total
MU235DE3 |4 |- | -] - 3 4 60 25 75 100
Pre-requisite:
A strong foundation in arithmetic, algebra, proof techniques, modular arithmetic, prime numbers,
GCD/LCM, and basic combinatorics is essential for studying number theory.
Learning Objectives:
1. To introduce the fundamental principles and concepts in Number Theory.
2. To apply these principles in other branches of Mathematics.

Course Outcomes

On the successful completion of the course, students will be able to:
1 | recall fundamental concepts of divisibility theory, Diophantine equations, the K1
basic properties of congruences, Fermat’s Theorem, and Fibonacci numbers to
efficiently solve problems in number theory.

2 | explain the division algorithm, the distribution of prime numbers, the theory of K2
congruences, pseudo primes, absolute pseudo primes, the properties of Fibonacci
numbers, and the Fibonacci sequence.

3 | apply the greatest common divisor, the Euclidean algorithm, the Fundamental K3
Theorem of Arithmetic including linear congruences and the Chinese Remainder
Theorem, Wilson’s Theorem Fibonacci numbers and sequences in solving
mathematical and computational problems and applications.

4 | explore the Euclidean algorithm to identify patterns and relationships in integers, K4
the structure of Diophantine equations, investigate the properties of congruences,
critically assess Fermat’s Theorem, and analyze the Fibonacci sequence and its
mathematical properties to identify patterns and relationships in number theory
and real-world applications.

5 | evaluate the Euclidean algorithm in solving integer-related problems, the K5
significance of Diophantine equations, judge the applicability of congruences,
compare and validate the use of Fermat’s Theorem, and Fermat’s Little Theorem,
critically evaluate the properties of Fibonacci numbers and sequences, and justify
their applications in mathematical and computational contexts.

K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyse; K5 - Evaluate;

Units Contents No. of
Hours

Divisibility Theory in the Integers - The Division Algorithm -The
| greatest common divisor - The Euclidean Algorithm. 12
Chapter 2: Sections 2.2 - 2.4

The Diophantine Equation ax + by = c - Primes and Their Distribution
Il | -The fundamental theorem of arithmetic. 12
Chapter 2: Section 2.5; Chapter Section 3.1

The Theory of Congruences - Basic properties of congruence - Linear
111 | congruences and the Chinese remainder theorem. 12
Chapter 4: Sections 4.2, 4.4

MU 88



Holy Cross College (Autonomous), Nagercoil UG Mathematics

Fermat’s theorem - Fermat’s Little theorem and Pseudo primes -
IV | Absolute pseudo primes — Wilson’s theorem. 12
Chapter 5: Sections 5.2, 5.3

Fibonacci Numbers — Fibonacci — The Fibonacci Sequences.

Chapter 14: Sections 14.1, 14.2 12

TOTAL 60

Self-study | Basic properties of congruence

Text Book:

David.M. Burton. (2017). Elementary Number Theory. (7" Edition). McGraw Hill Education (India)
Private Limited.
Reference Books:

1. Ivan Niven., &Herbert S. Zucker man. (1976). An Introduction to the Theory of Numbers. Wiley
Eastern limited.

2. Kumaravelu., & Sucheela Kumaravelu. (2002). Elements of Number Theory. Raja Sankar Offset
Printers.

3. Hardy, G.H., & Wright; E.M. (1975). An introduction to the theory of Numbers.

(4**Edition). Oxford at the Clarendon Press.
4. Tom M. Apostel. (1998). Introduction to Analytic Number Theory. Narosa Publishing House.
5. John Sitillwell. (2009). Elements of Number Theory. Springer International Student Edition.

Web Resources:
1. https://en.wikipedia.org/wiki/Peano_axioms
2. https://math.stackexchange.com/questions/20717/how-to-find-solutions-of-linear-diophantine-ax-by-c
3. https://www.worldscientific.com/doi/10.1142/9789814542487 0007?srsltid=afmboor_swdt-
jOgvvserhvikhscgyfi4getljcqnpatjxygl2-seyro
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5

Co1 3 2 3 1 2 2 2 3 3 2 3 2
CO2 3 3 3 1 2 3 3 3 3 2 3 2
COo3 3 3 3 2 2 3 3 3 3 2 3 2
CO4 3 2 3 2 3 3 3 3 3 2 3 2
CO5 3 2 2 3 2 2 2 3 3 2 3 2
TOTAL 15 12 14 9 11 13 13 15 15 10 15 10
AVERAGE | 3 24 | 28 |18 | 22 | 26 | 26 3 3 2 3 2

3 — Strong, 2- Medium, 1- Low
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SEMESTER V
DISCIPLINE SPECIFIC ELECTIVE Il: a) COMBINATORIAL MATHEMATICS
. Total Hours Marks

CourseCode | L | T | P | S| Credits | Inst. Hours CIA [ External | Total
MU235DE4 |4 | - | - | - 3 4 60 25 75 100
Pre-requisite:

A solid understanding of basic algebra, set theory, logic, and proof techniques, along with

familiarity with discrete mathematics concepts.
Learning Objectives:

1. To gain deeper knowledge in discrete mathematics

2. To utilize combinatorial techniques in diverse mathematical and real-world scenarios, such as

optimization, scheduling, and network design
Course Outcomes

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

1 | recall fundamental principles of permutations, combinations, principle of inclusion-exclusion, | K1
recurrence relations, generating functions and polya’s theory of counting

2 | explain concepts such as restricted permutations, circular permutations, combinations, principle | K2
of inclusion-exclusion, recurrence relations, significance of generating functions and the
equivalence classes under a permutation group

3 | solve counting problems, including mixed problems on permutation and combinations, | K3
inclusion-exclusion, recurrence relations, generating functions,polya’s theory of countingand
applications of the rook polynomial.

4 | interpretcomplex combinatorial problems by identifying appropriate methods such as | K4
characteristic roots for recurrence relations, generating functions in counting problems,
equivalence classes under a permutation group and principle of inclusion and exclusion

5 | develop proficiency in mathematical proofs using combinatorial arguments, including induction | K5
and bijective proofs.

K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyse; K5 - Evaluate

Units Contents No. of
Hours

Permutations and Combinations; Introduction — The rules of sum and
' product-Permutations—Combinations 12
Chapter: 1; Sections: 1.1-1.4

Generating functions; Introduction—-Generating functions for combinations—
1 Enumerators for permutations. 12

Chapter: 2; Sections: 2.1-2.3

Recurrence relations; Introduction—Linear recurrence relations with constant
I coefficients —Solutions kythe technique of generating functions 12
Chapter: 3; Sections: 3.1 — 3.3

The principle of Inclusion and Exclusion; Introduction— The principle of

IV | Inclusion and Exclusion-The general formula — Derangements. 12
Chapter: 4; Sections: 4.1-4.4
V | Permutations with restrictions on relative positions—The Rook polynomials— 12
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Polya’s Theory of Counting; Introduction—Equivalence Classes under a
Permutation group
Chapter: 4 and 5 ; Sections: 4.5, 4.6,5.1 and 5.3

TOTAL 60
Self-study | Enumerators for permutations
Text Book:
Liu, C.L. (1988). Combinatorial Mathematics. McGraw Hill, Second Edition, McGraw Hill Book
Company

Reference Books:
1. Kenneth H. Rosen (2012). Discrete Mathematics and it's Applications, 7th Edition, McGraw Hill
Education, New York
2. T. Veerarajan (2008). Discrete Mathematics with Graph Theory and Combinatorics, Tata McGraw
Hills Publishing Company Limited, New Delhi
3. Ralph P. Grimaldi, B.V. Ramana (2007). Discrete and Combinatorial Mathematics, An Applied
Introduction, Fifth Edition, Pearson, Chennai
4. Laszlo lovasz. (1979). Combinatorial problems and Exercises. North - Holland publishing company
5. Swapan Kumar Sarkar (2013).A Textbook of Discrete Mathematics, 8™ edition, S. Chand &Company
Ltd
Web Resources:
1. https://archive.nptel.ac.in/courses/111/106/111106155/
2.https://lwww.youtube.com/watch?v=0nYrHIV8mX8
3.https://www.youtube.com/watch?v=cDW3Ecm-Plg
4. https://www.youtube.com/watch?v=HS97ban0TU4
5. https://www.youtube.com/watch?v=elaUQWAdITA
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5|PO6 |PO7|PSO1|PSO2|PSO3|PSO4|PSO5
COo1 3 1 1 1 1 1 3 3 3 3 1 1
CO2 3 1 1 2 2 1 3 3 3 3 2 1
CO3 3 2 1 3 3 1 3 3 3 3 3 3
CO4 3 2 1 3 3 1 3 3 3 3 3 3
CO5 3 3 1 3 3 3 3 3 3 3 3 3
TOTAL | 15| 9 5 |12 12| 7 |15 ] 15 15 15 12 11
AVERAGE| 3 |18 | 1 |24 |24 |14 3 3 3 3 24 | 2.2

3 —Strong, 2- Medium, 1- Low
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SEMESTER V
DISCIPLINE SPECIFIC ELECTIVE II: b) DISCRETE MATHEMATICS
] Total Hours Marks
CourseCode | L | T | P | S| Credits | Inst. Hours CIA [ External | Total
MU235DE5S (4| - | - | - 3 4 60 25 75 100

Prerequisite: Basic knowledge in set theory, algebra and fundamental algebraic operations
Learning Objectives:
1. To introduce the fundamental principles of mathematical logic and reasoning
2. To enable students to apply Boolean algebra to digital logic circuits
Course Outcomes

On the successful completion of the course, student will be able to:

1 recall the fundamental concepts in propositions, truth tables, Boolean K1l
operations, logic gates and lattices

2 explain methods of proofs, logical equivalence, predicate logic and the K2
working of logic circuits

3 apply techniques like mathematical induction, De Morgan’s theorem and K3
Boolean function in problem solving

4 analyze compound propositions, logical statements, fallacies, canonical K4
forms and the structure of partially ordered sets

5 evaluate logical arguments, proof strategies, lattice operations and finite K5
Boolean algebras

K1 - Remember K2 - Understand K3 - Apply K4 — AnalyseK5 — Evaluate K6 - Create

Unit Contents No. of
Hours

Mathematical Logic: Introduction — Propositions- Compound proposition — Propositions
and truth tables — Logical Equivalence — Algebra of propositions- Conditional
| | proposition — Converse, contrapositive and inverse — Bi-conditional statement — 12
Negation of compound statements — Tautologies and contradictions — Normal forms

Chapter 2: 2.1t0 2.12

Logic in proof — Methods of proof — Fallacies — Mathematical Induction — Predicate
11 | calculus 12

Chapter 2: 2.13 to 2.17

Boolean algebra and logic circuits: Introduction — Boolean algebra- Unique features —
Basic operations — Boolean function — De- Morgan’s theorem — Logic gate — Sum of
11 | products and products of sums form — Normal form — Expression of a Boolean function 12
as a canonical form

Chapter 3: 3.1 10 3.10

Posets and Lattices: Introduction — Partially ordered sets — Lattice — Lattice as algebraic
IV | system 12

Chapter9:9.1t09.4

Sublattices — Some special lattices- Finite Boolean algebra
V' | Chapter 9: 9.5t09.7 12
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TOTAL
60

Self-Study: Propositions and truth tables

Textbook
1.Swapan Kumar Sarkar (2013). A Textbook of Discrete Mathematics, 8th edition, S.Chand& Company
Ltd, New Delhi
Reference Books:
1. Kenneth H. Rosen (2012). Discrete Mathematics and it's Applications, 7th Edition, McGraw Hill
Education, New York
2. T. Veerarajan (2008). Discrete Mathematics with Graph Theory and Combinatorics, Tata McGraw
Hills Publishing Company Limited, New Delhi
3. Ralph P. Grimaldi, B.V. Ramana (2007). Discrete and Combinatorial Mathematics: An Applied
Introduction, Fifth Edition, Pearson, Chennai
4. S.K.Yadav (2016). Discrete Mathematics with Graph Theory, First Edition, Ane Books Pvt. Ltd, New
Delhi
5. C.L. Liu (1987). Elements of Discrete Mathematics, Second Edition, McGraw Hill Book Company
Web Resources:

1. https://nptel.ac.in/courses/111107127
https://archive.nptel.ac.in/courses/106/103/106103205/
https://www.youtube.com/watch?v=0Dx7rOPFyUM
https://www.youtube.com/watch?v=K73N9ES_8nl
https://archive.nptel.ac.in/courses/111/106/111106052/

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

gk own

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Co1 3 1 1 3 2 1 3 3 3 3 2 2
CO2 3 2 1 3 2 1 3 3 3 3 2 2
COo3 3 2 1 3 2 1 3 3 3 3 2 3
CO4 3 2 1 3 2 1 3 3 3 3 3 3
CO5 3 1 1 3 2 1 3 3 3 3 3 3
TOTAL 15 8 5 15 10 5 15 15 15 15 12 13
AVERAGE| 3 1.6 1 3 2 1 3 3 3 3 2.4 2.6

3 — Strong, 2- Medium, 1- Low
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SEMESTER V
DISCIPLINE SPECIFIC ELECTIVE Il: c) AUTOMATA THEORY
] Total Hours Marks
CourseCode | L | T | P | S| Credits | Inst. Hours CIA [ External | Total
MU235DE6 |4 | - | - | - 3 4 60 25 75 100

Pre-requisite: A strong understanding of discrete mathematics, formal languages, and basic logic is
essential to learn automata theory.
Learning Objectives:

1. To understand abstract machines (automata) and their computational abilities, focusing on formal
languages, grammars, and automata types
2. To analyze problem-solving and computation limits.

Course Outcomes

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

1

acquire the knowledge in mathematical notions of computation,such
as computability, decidability and reducibility of the theory
of formal languages and automata.

K1

perceive the techniques of computations including finite state
automata, grammars and regular expressions and their relations

K2

design and explain finite state automata, context free grammars,
derivation trees.

K3

apply mathematical foundations, algorithmic principles and
computer science theory to the modelling and design of computer
based systems in a way that demonstrates.

K4

evaluate different computational models using combinatorial
methods.

K5

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyse; K5 - Evaluate

Units

Contents

No. of
Hours

Definition of an Automaton - Description of Finite Automaton -
Transition systems -Properties of transition functions - acceptability of a
string by a finite Automaton-Nondeterministic finite automaton -The
equivalence of DFA and NFA.

Chapter 2 (Sec 2.1 - 2.7)

12

Formal Languages — Basic Definitions and examples- Chomsky
classification of Languages - Languages and their relation - Recursive
and Recursively Enumerable sets-Operations on Languages.

Chapter 3 (Sec 3. 1- 3.5)

12

Regular expressions - Finite Automata and Regular expressions
Chapter 4 (Sec4.1-4.2)

12

Pumping Lemma for Regular sets - Applications of Pumping Lemma —
Closure Property of Regular sets - Regular sets and Regular grammars.
Chapter 4 (Sec 4.3 - 4.6)

12

Context free Languages and Derivation trees - Ambiguity in Context
Simplification of Context Free grammars (Examples only).

12
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| Chapter 5 (Sec 5.1- 5.3)

TOTAL 60

Self-study | Simplification of Context Free grammars (Examples only).

Textbook:

Mishra, K. L. P., & Chandrasekaran, N. (2006). Theory of Computer Science: Automata, Languages and
Computation (3rd Edition). New Delhi: Prentice Hall of India.

Reference Books:

1.

2.

3.

4.

5.

Hopcroft, J. E., Motwani, R., & Ullman, J. D. (2006). Introduction to Automata Theory, Languages
and Computation (3rd Edition). New Delhi: Pearson Education.

Mishra, K. L. P., & Chandrasekaran, N. (2008). Theory of Computer Science: Automata, Languages
and Computation (3rd Edition). New Delhi: Prentice-Hall of India.

Martin, J. C. (2010). Introduction to Languages and the Theory of Computation (4th Edition). New
Delhi: Tata McGraw Hill Education Pvt. Ltd.

Kohavi, Z. (2001). Switching and Finite Automata Theory (2nd Edition). New Delhi: Tata McGraw
Hill Publishing Company Ltd.

Lewis, H. R., & Papadimitriou, C. H. (2006). Elements of the Theory of Computation (2nd Edition).
New Delhi: Pearson Education.

Web Resources:

1.
2.

&

https://www.iitg.ac.in/dgoswami/Flat-Notes.pdf.
https://www.tutorialspoint.com/automata_theory/recursive_and_recursively_enumerable_languag
e_in_toc.htm
https://www.tutorialspoint.com/automata_theory/pumping_lemma_for_regular_languages.htm
https://web.cs.hacettepe.edu.tr/~ilyas/Courses/BBM401/lec05-CFG_ContextFreeLanguages.pdf
https://www.cs.colostate.edu/~massey/Teaching/cs301/RestrictedAccess/Slides/301lecture09.pdf

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|P0O4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5
Co1 3 1 1 2 2 1 1 3 2 3 1 1
CO2 3 1 1 2 2 1 1 3 3 3 1 1
CO3 3 2 1 2 2 1 1 3 3 3 2 3
CO4 3 2 1 3 3 1 1 3 3 3 3 3
CO5 3 2 2 3 3 2 1 3 3 3 3 3
TOTAL | 15| 8 6 12 |12 | 6 5 15 14 15 10 11
AVERAGE| 3 |16]12 (24|24 |12 ] 1 3 2.8 3 2 2.2

3 —Strong, 2- Medium, 1- Low
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SEMESTER V

UG Mathematics

PROFESSIONAL COMPETENCY SKILL I- CAREER SKILLS

CourseCode | L | T | P | S| Credits | Inst. Hours | Total Marks
Hours | CIA | External | Total
UG235PS1 |1 (1| -] - 2 2 30 25 75 100

Pre-requisite: A foundational understanding of the basic communication skills and computer literacy.

Learning Objectives

1. To develop effective communication and interpersonal skills to enhance workplace interactions
and teamwork
2. To build job readiness skills such as resume writing, interview techniques, and professional ethics
Course Outcomes

On the successful completion of the course, students will be able to:
1 outline key career skills such as communication, teamwork, and problem- K1
solving
2 explain the importance of professional ethics, workplace etiquette, and K2
time management
3 demonstrate effective resume writing, interview techniques, and job K3
application strategies
4 assess different workplace scenarios to determine appropriate K4
communication and conflict resolution strategies
5 develop a personal career plan with clear goals, skills assessment, and K5
strategies for professional growth
K1- Remember; K2- Understand; K3- Apply; K4- Analyse; K5- Evaluate
Units Contents No. of
Hours
Linguistic Skills
I Vocabulary, Resume Writing, Report Writing, Technical Writing, Agenda 6
Preparation, Preparing Minutes, E-mail.
Employability Skills
I Social Etiquette, Telephone Etiquette, Interview Skills, Types of 6
Interviews, Mock Interview, Group Discussion.
Digital Capabilities
i Digital Learning, Digital Participation, ICT Proficiency, Creative 6
Production, Digital Identity, Digital well-being
v Body Language 6
Defining Body Language, Scope and Relevance, Proxemics, Oculesics,
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Haptics, Kinesics, Paralanguage, Chronemics, Chromatics and Olfactics

Coping Mechanisms
Goal Setting, Emotional Intelligence, Team Management, Stress

\% . . . .
Management, Time Management, Leadership Skills, Problem solving 0
Skills, Decision Making.
Total 30

| Self-study | Basic language skills and communication skills |

Textbook

Virgin Nithya Veena. V & Jemi A.R. 2025. New Age Career Skills.

Reference Books

1

. Herta A. Murphy and Herbert W. Hildebrandt. 1997. Effective Business Communication. 7th

edition. McGraw- Hill.

2
3
4

. Jeff Butterfield. 2020. Soft Skills for Everyone. Cengage India Pvt. Ltd.

. Jayaprakash N Satpathy. 2024. Soft Skills for Career. Urania Publishing House.
. S. Xavier Alphonse S. J. 2008. Change or Be Changed. ICRDCE. Sri Venkateswara Printers.

Chennai.

5

. AK. Xavier. 2025. Employability Skills. JKP Publications. Madurai.

Web Resources

1.

2.
3.
4.

https://exchange.nottingham.ac.uk/content/uploads/Professional-Competencies-Handbook-Sept-
2018.pdf

https://vpge.stanford.edu/professional-development/competencies-grad-grow
https://vpge.stanford.edu/professional-development/competencies-grad-grow
https://www.indeed.com/career-advice/resumes-cover-letters/core-competencies-and-skills-valued-
by-employers
https://resources.hrsg.ca/blog/what-s-the-difference-between-skills-and-competencies
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FRAMEWORK FOR INTERNSHIP

SEMESTER V
INTERNSHIP
) Marks
CourseCode | L | T | P | S| Credits | Inst. Hours
Cu235ISs1 - - 2 - 100

Preparatory Inputs
Industrial Visit

Industry.

Internship

Periodic reviews by industry supervisor and faculty guide

Report Writing

Viva-voce

Note: Industries allowed — Govt./NGO/MSME/Rural Internship/Innovation / Entrepreneurship / Private

S.No. Components Marks
1 Industry Contribution 50
2 Report & Viva-voce 50

GUIDELINES FOR PREPARING INTERNSHIP REPORT
The training report should be presented in the following format only:

a)
b)

c)

d)

e)
f)
9)

h)
i)

The report should be printed in A4 sheets.
Text Format in the report:
e Times New Roman 12 Font size, with 1.5 line spacing.
e Margins 1.5” left and 17 all other sides of the report.
Page numbers should be placed at the bottom middle position.
Chapters should be numbered as 1, 11, Il and IV.
The tables and charts should be in the format of 1.1, 1.2, etc.
The training report should have a minimum of 25 pages and should not exceed 50 pages.
Students should submit 2 hard copies of report (department copy + student copy) duly signed by
the faculty guide and the HOD.
The hard copy should be in bound format with soft binding as the cover page.
Students are eligible for training evaluation only if she has completed 25 days of

training.

FORMAT FOR INTERNSHIP REPORT

The report should be bound with pages in the following sequence:

1)
2)
3)
4)
5)
6)
7)
8)
9)

Cover page - Outer cover of the report.

Front page - The format of cover page and front page should be one and the same.
Certificate

Company Certificate

Declaration

Acknowledgement

Contents

List of Tables if any

List of Figures/Charts if any
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10) List of Abbreviations, if any
11) Chapter I, II, 1l and IV
12) Appendices
13) Bibliography
GUIDELINES FOR WRITING ACKNOWLEDGEMENT

The summer training report should contain acknowledgements in the following order:

Principal & Secretary, College Management

The Head of the Department

Faculty guide and Industry supervisor

e Management of the organization in which training was taken up.

GUIDELINES FOR WRITING CHAPTERWISE REPORT

>

>
>

Chapter | of the report should be titled as "INTRODUCTION". The Introduction chapter should
include Introduction, Importance, Objectives, Scope and Period of the training.

Chapter 11 of the report should be titled as "COMPANY PROFILE".

Chapter 111 of the report should be titled as “ACTIVITIES DONE.” The third chapter should
cover the objectives of the different departments and its functioning and also the learning
outcome.

Tables and figures in a chapter should be placed in the immediate vicinity of the reference
where they are cited.

Chapter 1V should be titled as "CONCLUSION". The Conclusion part should include the
observations made by the trainee in each department and the extent of fulfillment of training
objectives and also reflections.
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SEMESTER V

HUMAN RIGHTS, JUSTICE AND ETHICS

Course L|T|P|S]| Credits | Inst. Hours | Total Marks
Code

Hours | CIA | External | Total

UG235HR1 |1 - - | - 1 1 15 50 50 100

Learning Objectives
1. To identify issues, problems, and violations of human rights.
2. To promote awareness of social justice, equality and human dignity.
Course Outcomes

On the successful completion of the course, students will be able to:
1.| explain human rights principles and the role of the UN, with a focus on human K1,
rights issues in India. K2
2.| apply ethical principles in social, national, and professional contexts. K3
3.| analyse social justice issues like untouchability, casteism, and discrimination. K4
4.| examine legal frameworks for women’s and child rights in India. K4
5.| assess media’s influence on values, digital rights, and consumerism. K5

K1-Remember; K2 - Understand; K3 — Apply; K4 - Analyse; K5 - Evaluate

No. of
Units Contents
Hours
| Social Justice: Concept and need for social justice-Parameters of social 3
justice - Issues: untouchability, casteism, and discrimination
I Foundations of Human Rights: Concept and principles of human rights- 3

United Nations and Human Rights- Human rights concerns in India

Women’s Rights and Child Rights: UN and women's rights — major
11 | issues -Constitutional and legal provisions for women in India - Child 3
rights in India — Major Issues -legal framework and enforcement

Values and social media: Media Power- Socio, cultural and political
consequences of mass mediated culture - New media prospects and
challenges - Role of media in value building -Digital Rights and Privacy-
Consumerist culture
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Ethics: Meaning and Importance- Social ethics: Tolerance, equity, justice
V | for all -Nationalism: love for nation, pride for nature- Professional ethics: 3
Dedication to work and duty.

Total 15

| Self-study | Mass Media: Effects and Influence on youth and children |
Reference Books
1. Baxi, Upendra. 2008 The Future of Human Rights. Oxford University Press,.
2. Donnelly, Jack. 2013. Universal Human Rights in Theory and Practice. Cornell University Press.
3. Agnes, Flavia. Law and Gender Inequality: The Politics of Women's Rights in India. Oxford University
Press, 2001.
4. State of the World's Children 2021. UNICEF
5. McLuhan, Marshall. Understanding Media: The Extensions of Man. MIT Press, 1994.
6. Zuboff, Shoshana. The Age of Surveillance Capitalism: The Fight for a Human Future at the New Frontier
of Power. PublicAffairs, 2019.
7. Singer, Peter. Practical Ethics. Cambridge University Press, 2011.
Web Recourses
1. http://www.oxfordreference.com/views/BOOK_SEARCH.html?book=t286
2. http://globetrotter.berkeley.edu/humanrights/bibliographies/
3. https://libguides.princeton.edu/history/humanrights
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SEMESTER VI
CORE COURSE XII: COMPLEX ANALYSIS
) Total Marks
CourseCode | L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total
MU236CC1 |6 | - | - | - 5 6 90 25 75 100
Pre-requisite: Mathematical Analysis, Calculus

Learning Objectives:

1. To analyze complex functions using limits, continuity, differentiability, and analytic properties
using Cauchy-Riemann equations and harmonic functions.
2. To apply complex analysis techniques such as Cauchy’s theorems, Series expansion, and residue
theorem to evaluate integrals and solve problems.
Course Outcomes

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

1 recall and understand the fundamental concepts and results, describe | K1,
transformations and summarize Taylor’s and Laurent’s series, singularities. K2

2 compute limits, continuity, and differentiability, determine analyticity using C.R
equations, apply transformations to map functions, evaluate complex integrals | K3
using Cauchy’s theorem, integral formula and residues.

3 analyze the conditions for a function to be analytic or harmonic, conformal,
compare different types of singularities, examine the properties of transformations

. . o . . . : K4
along with their geometric interpretations, and investigate various cases of
Cauchy’s residue theorem.

4 evaluate definite integrals using contour integration techniques and justify the use K5

of Taylor’s and Laurent’s series for function expansion.

5 construct analytic functions that satisfy given boundary conditions and design K6
contour integration methods for evaluating definite integrals.

K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyse; K5 - Evaluate; K6— Create

No. of

Units Contents
Hours

Functions of Complex Variable, Limits, Continuous Functions, Differentiability,
I The Cauchy-Riemann Equations, Analytic Functions, Harmonic Functions. 18
Chapter 2: Sections 2.1, 2.2, 2.4-2.8

Conformal Mapping, Elementary Transformations, Bilinear Transformations,
Cross Ratio

I Chapter 2: Section 2.9 (Definitions and Examples) 18
Chapter 3: Sections 3.1-3.3
Definite Integral, Cauchy’s Theorem, Cauchy’s Integral Formula, Higher

11| Derivatives. 18
Chapter 6: Sections 6.1-6.4

IV | Taylor’s Series, Laurent’s Series, Zeros of an Analytic Functions, Singularities 18
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(Definitions and Examples only)
Chapter 7: Sections 7.1-7.4

Residues, Cauchy’s Residue Theorem, Evaluation of Definite Integral Type 1,

V | Type 2, Type 3 (First two examples in each type) 18
Chapter 8: Sections 8.1-8.3
Total Hours 90

Self-study | Elementary Transformation, Bilinear Transformations, Cross Ratio

Textbook:
Arumugam, S., Thangapandi Issac, A., &Somasundaram, A. (2018). Complex Analysis. Scitech
publications.
Reference Books:
1. Goyal., Gupta., and Pundir. (2012). Complex Analysis. ( /' Edition). Pragati Prakashan
Educational Publishers.
2. Durai Pandian, P., Laxmi Durai Pandian., &Muhilan, D. (2001). Complex Analysis. Emerald
Publishers.
3. Durai pandian, P., and Kayalal Pachaiyappa. (2014). Complex Analysis. (/°* Edition). S. Chand
and Company Pvt. Ltd.
4. Ruel V. Churchill.,, & James Ward Brown. (1990). Complex Variables and Applications.
McGraw-Hill International Edition.
5. Anuradha Gupta. (2011). Complex Analysis. Ane Books Pvt. Ltd.
Web Resources:
1. https://onlinecourses.swayam?2.ac.in/cec25 _mal3/preview
2. https://s2pnd-matematika.fkip.unpatti.ac.id/wp-content/uploads/2019/03/John-M.-Howie-
Complex-Analysis-Springer-Undergraduate-Mathematics-Series-Springer-2007.pdf
3. https://mis.alagappauniversity.ac.in/siteAdmin/dde- f
4. https://homepages.uc.edu/~herronda/complex_analysis/Texts/Intro2ComplexAnalysis.pdf
5. https://fac.iitg.ac.in/charu/courses/ph503/book.pdf
MAPPING WITH PROGRAMME OUTCOMES

AND PROGRAMME SPECIFIC OUTCOMES

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
COo1 3 1 1 3 2 1 3 3 3 3 2 2
COo2 3 1 1 3 2 1 3 3 3 3 2 2
CO3 3 1 1 3 2 1 3 3 3 3 2 2
CO4 3 1 1 3 2 1 3 3 3 3 2 2
CO5 3 1 1 3 2 1 3 3 3 3 2 2
TOTAL 15 5 5 15 10 5 15 15 15 15 10 10
AVERAGE 3 1 1 3 2 1 3 3 3 3 2 2

3 — Strong, 2- Medium, 1- Low
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SEMESTER VI
CORE COURSE XIII: MECHANICS

] Total Hours Marks
CourseCode | L | T | P | S| Credits | Inst. Hours CIA [ External | Total

MU236CC2 |6 |- | -] - 5 6 90 25 75 100
Pre-requisite:
A basic understanding of vectors, Newton’s laws of motion, fundamental mechanics,

trigonometry, and calculus is required.
Learning Objectives:
1. To understand the fundamental principles of forces, equilibrium, friction, projectile motion, and

central force motion.
2. To analyze and apply mathematical techniques to solve problems related to force systems,

moments, friction, projectiles, and central orbits.

Course Outcomes

On the successful completion of the course, students will be able to:
1 recall fundamental concepts related to forces, moments, couples, friction, projectiles, | K1
and motion under central forces.
explain the principles governing equilibrium, force systems, friction, projectile | K2
motion, and central orbits.
apply the concepts of forces, friction, projectiles, and central motion to solve real- | K3
world problems.
analyze various mechanical systems involving forces, equilibrium, motion, and | K4
central orbits.
evaluate and justify the mathematical formulations and physical interpretations of | K5
forces, motion, and mechanical principles.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyse; K5 - Evaluate

2

Units Contents No. of
Hours

Forces Acting at a Point: Resultant and Components - Sample cases of finding the
resultant -Parallelogram of forces - Analytical expression for the resultant of two forces
acting at a point - Triangle forces - Perpendicular Triangular forces - Converse of the
Triangle of Forces- The Polygon of Forces - Lami’s Theorem,Parallel Forces and
Moments: Parallel Forces, like and unlike parallel forces - Equilibrium of three coplanar
forces - Centre of two parallel forces - Moments - Varigon's theorem of moments -
Generalised theorem of moments.

Text Book 1 - Chapter2:Sections 2.1-2.9; Chapter3: Sections 3.1 - 3.13

18

Couples: Equilibrium of two couples —Equivalence of two couples - Couples in parallel
planes - Representation of a couple by a vector - Resultant of coplanar couples -
Resultant of couple and a force - Coplanar Forces: Reduction of any number of coplanar
forces - Conditions for a system of forces to reduce to a single force or a couple -
Change of the base point - Equation to the line of action of the resultant - Solution of
problems.

Text Book 1 - Chapter4:Sections 4.1 - 4.10; Chapter6: Sections 6.1 to 6.3
(Analytical proof only), 6.5, 6.7, 6.8

I 18

Friction: Introduction — Experimental Results - Statical, Dynamical and Limiting friction
111 | - Laws of friction - Coefficient of friction - Angle of friction - Cone of friction —| 18
Numerical values - Equilibrium of a body on a rough inclined plane - Problems on
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friction.
Text Book 1 - Chapter 7: Sections 7.1 to 7.13 (upto example 15).

Projectiles - Equation of path - Characteristics of the motion of the projectile -
Maximum horizontal range - Two directions of projection for a given velocity - Velocity

Y] e 18
of the projectile.
Text Book 2 - Chapter 6: Sections 6.1 t0 6.10
Motion under the action of central forces — Velocity and Acceleration in Polar
Coordinates — Equation of Motion in Polar Coordinates — Note on the equiangular spiral
— Motion under a central force — Differential Equation of central orbits — Perpendicular

V | from the pole on the tangent — Pedal equation of the central orbit — Pedal equation of | 18
some of the well-known curves — Velocities in a central orbit — Two — fold problems in
central orbits.
Text Book 2 - Chapter 11: Sections 11.1t0 11.11

TOTAL 90

Self-study | Pedal equation of the central orbit — Pedal equation of some of the well-known

curves — Velocities in a central orbit.

Textbooks:

1.
2.

Venkataraman, M. K. (2012). Statics. (/5% Edition). Agasthiar Publications.
Venkataraman, M. K. (2012). Dynamics. (/5 Edition). Agasthiar Publications.

Reference Books:
DuraiPandian, P., LexmiDuraiPandian., &Muthamizh Jayapragasam. (2011). Mechanics. Chand

1.

okrwmn

S. & Company Ltd.
Rajeshwari, I. (2016). Mechanics. (1*° Edition). Saras Publication.

Chaudhry, K. R., & Aggarwal, A. C. (1983). Elements of Mechanics. Chand, S. & Company Ltd.

Mathur, D. S. (1985). Mechanics. S. Chand& Company Ltd.

John, Synge, L., Byron.,& Griffith, A. (1970). Principles of Mechanics. (International Student

Edition). McGraw - Hill Kogakusha Ltd.

Web Resources:
1.https://www.youtube.com/watch?v=s8xhOvFACvU
2. https://www.nagwa.com/en/videos/404170127218/
3.https://www.youtube.com/watch?v=n2gQs1lmcZHA
4. https://www.youtube.com/watch?v=J2nccNaCx30
5. https://www.youtube.com/watch?v=-A6RmeG7Dmc

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|P0O4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5

CO1 3 1 1 2 2 1 1 3 2 3 1 1
CO2 3 1 1 2 2 1 1 3 3 3 1 1
CO3 3 2 1 2 2 1 1 3 3 3 1 2
CO4 3 2 1 3 3 1 1 3 3 3 3 3
CO5 3 2 2 3 3 2 1 3 3 3 3 3
TOTAL | 15| 8 6 |12 |12 | 6 5 15 14 15 9 10
AVERAGE| 38 116122424 |12 ] 1 3 2.8 3 1.8 2

3 —Strong, 2- Medium, 1- Low
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SEMESTER VI

UG Mathematics

CORE COURSE XIV: THEORY OF CELESTIAL SPHERE AND INDIAN MATHEMATICS

Total Hours Marks

CourseCode | L | T | P | S| Credits | Inst. Hours CIA [ External | Total

MU236CC3 |6 | - | - |- 4 6 90 25 75 100

Pre-requisite:
A basic understanding of geometry, trigonometry, and fundamental astronomical concepts.
Learning Objectives:

1.

To provide a foundational understanding of spherical astronomy, celestial coordinate systems, and

related astronomical phenomena.

To explore the rich contributions of classical Indian mathematicians, emphasizing their methods in

algebra, geometry, and combinatorics.
Course Outcomes

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

1

recall fundamental concepts of the spherical trigonometry of the celestial sphere, zones of the
Earth, Geometry, Combinations, and series.

K1

2

explain the Celestial sphere, Dateline, Duration of Twilight, the method of false assumption in
Egyptian mathematics, and Gross estimation of plane figures.

K2

3

apply concepts such as hour angle, azimuth at rising, terrestrial latitude and longitude, and
astronomical refraction to determine celestial positions accurately. It is also important to apply
methods for finding unknowns from sums and differences and for constructing rational triangles
whose sides differ by unity in solving geometric problems related to celestial observations.

K3

explore the Four systems of coordinates, the Dip of Horizon General effects of refraction,and
the geometry of quadrilaterals.

K4

evaluate the Diurnal motion and sidereal Time, Cassini’s Formula,the Pythagorean theorem, and
Constructing 4 x 4 pan-diagonal magic squares.

K5

K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyse; K5 - Evaluate;

Units Contents No. of
Hours

Spherical trigonometry (only the four formulae) - Celestial sphere - Four systems of
coordinates - Diurnal motion - Sidereal Time - Hour angle and Azimuth at rising - 18
Morning and Evening stars - Circumpolar stars.Chapter 2: Art 39 to Art 83

The Earth—Zones of the Earth—Perpetual Day and Perpetual Night—Terrestrial

Il | latitude and longitude—Date line—Dip of Horizon. Chapter 3: Art 87 to 93 & Art 18

106 to 110

Twilight, Duration of Twilight, Twilight throughout the night, Shortest Twilight —
Refraction —Astronomical Refraction — Tangent Formula for Refraction — General

i effects of refraction - Cassini’s Formula.Chapter 3: Art 111 to116 & Chapter 4: 18
Art 117 to 130
The 500-year Climax: Bhaskaracharya and His Legacy: Introduction — Method of

IV | inversion — To find an unknown quantity — A digression: the method of false 18

assumption in Egyptian mathematics — Finding unknowns from sums and differences
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— Quadratic equations and right-angled triangles — Solution of cubic and biquadratic
equations by reduction — Rule of quantities and its Variations — A Medley of Mixed
Quantities — Combinations — Series — Geometry of Triangles and Quadrilaterals —
The Pythagorean theorem. Chapter 8: 8.1, 8.2 (except 8.2.1)t0 8.7.1

Navigating the Ocean of Mathematics: Narayana Pandita and Successors —
Introduction — The contents of Ganitakaumudi — Sequences and Progressions: The
Cow Problem — Geometry — Gross estimation of plane figures — Gross area of a
regular polygon — Gross circumference or area of a circle — Area of a triangle —

v Construction of rational triangles whose sides differ by unity — Geometry of a ¥
quadrilaterals — Combinations: Magic squares(Bhadraganita) — Properties of pan-
diagonal magic square — Constructing 4 x 4 pan-diagonal magic squares.
Chapter 9: 9.1t09.4.2
TOTAL 90

Self-study | Zones of the Earth

Textbooks:

1. Kumaravelu, S., & Susheela Kumaravelu. (2012). Astronomy. (Z0*Edition).
2. George Gheverghese Joseph, (2024). Indian Mathematics. (2" Edition). World Scientific Publishing
Co. Ptc. Ltd. Singapore
Reference Books:

1.

2.
3.

4.

5

Subramanian, K., Subramanian, L. V.,Venkataraman., & Brothers. (1965). A textbook of Astronomy.
(1°t Edition). Educational Publishers.

Ramachandran, G. V. (1970). A textbook of Astronomy. (7*" Edition). Theni Printers.
Daniel Fleish., Julia Kregenow. (2013). Mathematics of Astronomy. (/°° Edition). Cambridge
University Press. NewYork.

Smart, W. M. (1949). Spherical Astronomy. (4" Edition). Cambridge university press.
Jean Meeus. (2002). More Mathematical Astronomy morsels. (15¢ Edition). Willmann Bell Publishing

Web Resources

abrwpnPE

https://gge.ext.unb.ca/Pubs/LN49.pdf
https://pwonlyias.com/udaan/earth-coordinates-latitudes-longitudes-heat-zones/
https://adsabs.harvard.edu/full/1896PA......4..148H

https://bhavana.org.in/gaE1B987itakaumudi-of-narayaE1B987a-paE1B987E1B88Dita/
. https://www.cuemath.com/learn/bhaskara

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5

Co1 3 2 3 1 2 2 2 3 3 2 2
CO2 3 3 3 1 2 3 3 3 3 2 3 2
CO3 3 3 3 2 2 3 3 3 3 2 3 2
CO4 3 2 3 2 3 3 3 3 3 2 3 2
CO5 3 2 2 3 2 2 2 3 3 2 3 2
TOTAL 15 12 14 9 11 13 13 15 15 10 15 10
AVERAGE | 3 24 | 28 | 18 | 22 | 26 | 26 3 3 2 3 2

3 —Strong, 2- Medium, 1- Low
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SEMESTER VI
DISCIPLINE SPECIFIC ELECTIVE IlI: a) DATASTRUCTURES

) Total Marks
CourseCode | L | T | P |S | Credits | Inst. Hours Hours | CIA | External | Total

MU236DE1 |3 | - | 2] - 3 5 75 25 75 100

Pre-requisite:

Basics in Mathematical calculations.
Learning Objectives:
1. To introduce the fundamental concepts of data structures and to understand their role in
problem-solving and algorithm development.
2. To develop the ability to implement various data structures efficiently using programming
techniques and apply them in solving real-world computational problems.
Course Outcomes
On the successful completion of the course, students will be able to:

1 | recall fundamental concepts of data structures, including arrays, strings, pointers, | K1
structures, linked lists, stacks, queues, and trees, along with their basic operations,
representations, and applications.

2 | explain the fundamental concepts of data structures, including arrays, strings, | K2
pointers, structures, linked lists, stacks, queues, and trees, and demonstrate their
operations, implementations, and applications.

3 | apply appropriate data structures such as arrays, strings, pointers, linked lists,
stacks, queues, and trees to solve computational problems. K3
4 | analyze various data structures, including arrays, pointers, linked lists, stacks,
queues, and trees, to differentiate their characteristics and evaluate their efficiency | K4
in problem-solving.

5 | evaluate the efficiency of various data structures, including arrays, pointers, linked
lists, stacks, queues, and trees, by applying appropriate algorithms and justifying | K5
their suitability for different computational problems.

K1-Remember;K2 -Understand; K3— Apply;K4 -Analyze; K5-Evaluate;

Units Contents No. of
Hours

Arrays — One Dimensional Array, Array Initialisation, Two Dimensional Array,
I | Initialisation of Two Dimenional Arrays, Two Dimensional Sorting, 15
Multidimensional Arrays, Strings — Declaration of String Variables, Reading Strings,
Writing Strings, String Handling Functions, Array of Functions.
Practical: 1. Program for row wise sort for a square matrix.

2. Program to illustrate joining of strings.

3. Program for name sorting.
Chapter2: Section2.1to Section 2.6
Chapter 3 : Section 3.1 to Section 3.4, Section 3.6.
Pointers — Pointer Definition, Pointer Operators, Accessing Variables, Pointer
Il | Expressions, Call by value, Call by Reference, Pointers in Arithmetic Operations, 15
Pointers and Arrays, Pointers and Character Strings, Pointer to Pointers, Function
Pointers. Structures and Unions — Structure Definition, Giving Values to Structure
Elements, Structure Initialisation, Arrays of Structures.
Practical: 1. Program to illustrate call by reference.

2. Program to illustrate use of arrays with pointers.

MU 108




Holy Cross College (Autonomous), Nagercoil UG Mathematics

3. Program to illustrate the uses of arrays of structures.

Chapter4: Sections 4.1 to Section 4.11

Chapter 5: Section 5.1 to Section 5.4
Linked List — Linked List, Doubly Linked List, Circularly Linked List, Header Linked

i List, _Grounded Header Linked Lis_t. ' 15

Practical : 1. Program for doubly linked list.
“2. Program to add two polynomials.
Chapter: Sections 6.2.to Section 6.6.

v Stacks and Queues - Stacks, Implementation of Stack using Linked List, 15
Application of Stacks, Queue, Implementation of Queue using Array,
Implementation of Queue wusing Linked List, Circular Queue,
Applications of Queue- Recursion, Priority Queue.

Practical : 1. Program to generate Fibonacci series using recursion.
2. Program — Array Implementation of Priority Queue.
Chapter 7: Sections 7.1 to Section 7.3, Section 7.4 — Subsection 7.4.9&
Section 7.6 to Section 7.10.
Tree — Tree Introduction, Binary Trees, Binary Search Tree-Insertion,Tree
Y Traversal,Deletion, Searching an Element, Breadth First Traversal. 15
Practical : 1. Program to binary tree traversal and deletion.
2. Program to find the number of nodes, depth and leaves in a
tree.
Chapter8:Sections8.1 to Section 8.3.
Total 75

| Self-study | Tree Introduction, Binary Trees |

oo E

*Not included in the theory examination.:

Textbook

Seymour Lipschutz,2014.Data Structures (First Edition),MvGraw-Hill Education India
Pvt. Ltd.

Reference Books

NarasimhaKarumanch,2016. Data Structures and Algorithms Made Easy (Fifth Edition),Careermonk
Publications.

Steven S. Skiena, 2014.The Algorithm Design Manual,Laxmi Publications.

Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein. 2009.
Introduction to Algorithms, NarosaPublishing House Pvt. Ltd.

Ellis Horowitz, SartajSahni and Susan Anderson Freed,1992.Fundamentalof Data

Structuresin C ,W.H.Freeman& Co Ltd.

Mark Allen Weiss, 2002.Data Structures and Algorithm Analysis in C,Second Edition,Pearson Education
India.

Web Resources

https://www.youtube.com/watch?v=8hly31xKIi0

https://www.geeksforgeeks.org/datastructures/

https://www.w3schools.com/dsa/

https://www.cis.upenn.edu/~cis1210/current/lectures/notes.pdf
https://www.youtube.com/playlist?list=PL2_aWCzGMAwLZp6LMUKI3cc7pgGsasm2_
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MAPPINGWITHPROGRAMMEOUTCOMES AND
PROGRAMME SPECIFIC OUTCOMES

PO1| PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5

CO1 3 3 1 3 3 1 3 3 3 3 3 3
CO2 3 3 1 3 3 1 3 3 3 3 3 3
CO3 3 3 1 3 3 1 3 3 3 3 3 3
CO4 3 3 1 3 3 1 3 3 3 3 3 3
CO5 3 3 1 3 3 1 3 3 3 3 3 3
TOTAL | 15 | 15 | 5 | 15 | 15 | 5 | 15| 15 15 15 15 15
AVERAGE| 3 3 1 3 3 1 3 3 3 3 3 3

3-Strong,2-Medium,1-Low
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SEMESTER VI
DISCIPLINE SPECIFIC ELECTIVE I11: b) FUNDAMENTALS OF PYTHON PROGRAMMING
: Total Marks
Course Code | L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total
MU236DE2 | 5| - |- - 3 5 75 25 75 100
Pre-requisite:
Basic Computer Knowledge
Learning Objectives:
1. To develop a strong programming foundation by understanding and applying data types, control
structures, and data structures to solve computational problems.
2. To enhance problem-solving skills by designing, implementing, and debugging modular programs
using functions and best coding practices.
Course Outcomes

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

1 | explain the fundamental concepts of variables, data types, lists, tuples,

dictionaries, conditional statements, loops, and functions in Python. K1 K2

2 | implement Python programs using variables, lists, tuples, dictionaries,
conditional statements, loops, and functions to solve basic computational K3
problems.

3 | examine and differentiate various data structures, control flow mechanisms,

and function implementations to optimize Python code efficiency. K4

4 | assess the correctness, readability, and efficiency of Python programs by
analyzing data handling in lists, tuples, and dictionaries, debugging control
flow in conditional and looping structures, and promoting structured design
and code reusability in function development.

K5

5 | develop well-structured Python programs that integrate different
programming constructs, such as functions, loops, and data structures, to K6
solve real-world problems effectively.

K1 - Remember; K2 — Understand; K3 — Apply; K4 — Analyze; K5 — Evaluate; K6 — Create

Units Contents No. of
Hours
Variables and Simple Data Types — Variables — Strings — Numbers —
| Comments. 15

Chapter 2

Introducing Lists — Changing, Adding and Removing Elements —
Organizing a List — Avoiding Index Errors — Working with Lists —
1 Looping through an Entire List — Avoiding Indentation Errors — Making 15
Numerical Lists — Working with part of a List
Chapter 3; Chapter 4: Section 4.1 - 4.4

Tuples — Styling your Code — Dictionaries — Working with Dictionaries —
i Looping through a Dictionary — Nesting 15
Chapter 4: Section 4.5 — 4.6; Chapter 6

If Statements — Conditional Tests — if Statements — Using if Statements
with Lists — User Input and While Loops — Introducing while Loops —
Using a while Loop with Lists and Dictionaries

Chapter 5; Chapter 7

15
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Functions — Defining a Function — Passing Arguments — Return Values —
Passing a List — Passing an Arbitrary Number of Arguments — Storing
Vv I 15
Functions in Modules.
Chapter 8
TOTAL 75

| Self-study | Tuples, Dictionaries |
Textbook:
Eric Matthes (2019). Python Crash Course (2nd Edition), No Starch Press.
Reference Books:
1. Amit Saha (2015).Doing Math with Python: Use Programming to Explore Algebra, Statistics,
Calculus, and More!, No Starch Press.
2. Bruce E. Shapiro. (2015). Scientific Computation: Python Hacking for Math Junkies. Sher-wood
Forest Books, Los Angeles.
3. L. Felipe Martins. (2014). IPython Notebook Essentials. Packt Publishing Ltd,
Birmingham.
4. Mark Lutz (2013).Learning Python (5th Edition), O'Reilly Media.
5. Hans PetterLangtangen (2016).A Primer on Scientific Programming with Python
(5th Edition), Springer.
Web Resources:
1. https://onlinecourses.nptel.ac.in/noc25_cs69/preview
2. https://onlinecourses.nptel.ac.in/noc25_cs60/preview
3. https://onlinecourses.swayamz2.ac.in/cec25_mal8/preview
4. https://onlinecourses.swayam2.ac.in/cec25_ma02/preview
5. https://onlinecourses.swayamz2.ac.in/ini25_cs02/preview
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
COo1 3 3 1 2 3 1 3 3 3 2 2 3
CO2 3 3 1 2 3 1 3 3 3 2 2 3
CO3 3 3 1 2 3 1 3 3 3 2 2 3
CO4 3 3 1 2 3 1 3 3 3 2 2 3
CO5 3 3 1 2 3 1 3 3 3 2 2 3
TOTAL 15 15 5 10 15 5 15 15 15 10 10 15
AVERAGE 3 3 1 2 3 1 3 3 3 2 2 3

3 — Strong, 2- Medium, 1- Low
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SEMESTER VI
DISCIPLINE SPECIFICELECTIVE 11: ¢) OBJECT ORIENTED PROGRAMMING WITH C++
. Total Marks
Course Code | L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total
MU235DE3 |5 |- |- |- 3 5 75 25 75 100
Pre-requisite:
Basic Computer Knowledge
Learning Objectives:
1. To understand and apply core OOP concepts like classes, objects, inheritance, and polymorphism.
2. Todesign and implement C++ programs using these concepts to solve real-world problems.
Course Outcomes
On the successful completion of the course, students will be able to:

1 | define and differentiate between fundamental OOP concepts such as classes, objects, K2
inheritance, polymorphism, encapsulation, and abstraction.
2 | design and implement C++ programs using classes and objects, including defining K3
member functions, attributes, and constructors/destructors.

3 | understand and apply inheritance (single, multiple, hierarchical) and polymorphism
(function overloading, operator overloading, virtual functions) to create reusable and | K4
flexible code.
4 | implement exception handling mechanisms in C++ to ensure robust and reliable K5
programs that can gracefully recover from errors.

5 |apply their knowledge of object-oriented programming to design and implement
solutions for real-world problems, demonstrating the practical application of the | K6
concepts learned.

K2 - Understand; K3 — Apply; K4 - Analyse; K5 - Evaluate; K6 — Create

No. of

Units Contents
Hours

Basic concepts of object-oriented programming-benefits of OOP- object-oriented
languages — applications of OOP — simple program — more statements - structure of
. : = - 15

C++ program - creating the source file — compiling and linking.
Program: 2.1 - 2.3 Chapterl:Sections 1.5-1.8;Chapter?2
Tokens-keywords-identifiersandconstants-basicdatatypes-userdefined data types -
deriveddatatypes-symbolicconstants-variables-operators-manipulators-
expressionsandtheirtypes-operatoroverloading-operatorprecedence-control
structures. Program: 3.1 - 3.5 15
Functions in C++ - main function - function prototyping - call by reference -
return by reference - in line functions - default argument - function
overloading - math library functions.
Program: 4.1 - 4.6 Chapter 3; Chapter 4

Classes and objects - defining member functions - C++ program with class — memb¢

arrays within a class - arrays of objects - objects as function arguments -returning ol

I member functions- pointer to members. 15
Program: 5.1 - 5.12 Chapter 5
IV | Constructors- parametrized constructors-multiple constructors-constructors with 15
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default arguments - dynamic initialization - copy constructor - dynamic

constructor —constructing two n dimensional arrays-destructors.

Program: 6.1 - 6.8

Defining operator over loading-overloading unary operators manipulation of
string using operators.

Program: 7.1 - 7.7 Chapter 6; Chapter 7

Defining derived class-single inheritance-multi level inheritance-hierarchical

inheritance - hybrid inheritance - virtual base classes - abstract classes -

nesting classes. 15

Program: 9.1 -9.8

Basic concepts in pointers.

Program: 9.1 - 9.7 Chapter 8; Chapter9:Sections9.1,9.2.

| Self-study | Math library functions
Text Book:
Balagurusamy E.(2011).ObjectorientedprogrammingwithC++.(5""Edition).(TMH).
Tata McGraw HillPublication.
Reference Books:
1. Ravichandran, D. (2002). Programming with C++, Tata McGraw Hill Publication.
2. PaulDeitel., &HarveyDeitel.(2013).C++Howtoprogram.(8"Edition). PHI LearningPrivateLimited
Publication.
3. StanleyHoffman.(2015).C++:ForBeginners.Addison-Wesleyprofessional.
4. Bjarne Stroustrup.(2014).Programming:PrinciplesandpracticeusingC++.(2" Edition). Addison-
Wesleyprofessional.
5. ScottMeyers,(2014).EffectiveC++.(1%Edition).O‘ReillyMedia.
eb Resources:

1. https://www.codecademy.com/learn/learn-object-oriented-programming-with-c-plus-plus
2. https://www.geeksforgeeks.org/object-oriented-programming-in-cpp/
3. https://www.simplilearn.com/tutorials/cpp-tutorial/oops-concepts-in-cpp
4. https://www.w3schools.com/cpp/cpp_oop.asp
5. https://en.cppreference.com/w/
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Co1 3 3 1 2 3 1 3 3 3 2 2 3
CO2 3 3 1 2 3 1 3 3 3 2 2 3
CO3 3 3 1 2 3 1 3 3 3 2 2 3
CO4 3 3 1 2 3 1 3 3 3 2 2 3
CO5 3 3 1 2 3 1 3 3 3 2 2 3
TOTAL 15 | 15 5 10 15 5 15 15 15 10 10 15
AVERAGE | 3 3 1 2 3 1 3 3 3 2 2 3

3 — Strong, 2- Medium, 1- Low
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SEMESTER VI
DISCIPLINE SPECIFICELECTIVE IV: a) LINEAR PROGRAMMING
: Total Marks
Course Code | L | T | P | S| Credits | Inst. Hours Hours | CIA | External | Total
MU236DE4 | 5| - |- - 3 5 75 25 75 100
Pre-requisite:
Statistics, Computations.
Learning Objectives:
1. To solve Linear Programming Problems using optimization techniques.
2. To apply algorithms for transportation, assignment, and sequencing problems.
Course Outcomes

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

1 | recall the fundamental principles, mathematical formulations, and solution methods of

LPP, Duality, Transportation, Assignment, and Job Sequencing problems. K2

2 | understand the theoretical concepts, problem structures, and computational techniques
of LPP, Duality, Transportation, Assignment, and Job Sequencing problems for | K3
optimization analysis

3 | apply appropriate optimization techniques, duality concepts, and solution approaches
to solve real-world problems related to LPP, Transportation, Assignment, and Job | K4
Sequencing

4 | analyze different optimization methods, duality strategies, and problem-solving

techniques to assess their efficiency, feasibility, and relevance in decision-making. KS

5 | evaluate various optimization models and solution methodologies in LPP, Duality,
Transportation, Assignment, and Job Sequencing to determine their effectiveness in | K6
achieving optimal solutions

K1 - Remember; K2 — Understand; K3 — Apply; K4 — Analyze; K5 — Evaluate; K6 - Create

No. of

Units Contents
Hours

Formulation of L.P.P- Mathematical Formulation of L.P.P- Solution of
I L.P.P-Graphical method-Simplex method 15
Chapter3:Sections3.1 — 3.5

Big-M Method-Artificial Variables — Algorithm for Big-M Method —
I Two-phase Method 15
Chapter3:Sections3.6 — 3.7

Duality in L.P.P- Primal- Formation of dual L.P.P-Matrix form of primal
and its dual-Fundamental theorem of duality —Dual simplex method —

i Dual Simplex Algorithm 15
Chapter3:Sections3.9 — 3.10
Transportation problems - Mathematical formulation of Transportation
Problems — Dual of a Transportation Problem - Solution of a

IV Transportation Problem - North-West corner rule - Row Minima method 15
- Column Minima method - Least Cost method — VVogel Approximation
Method
Chapter4:Sections4.1

v Assignment Problems - Mathematical formulation - Solution to 15

Assignment Problems —Hungarian Algorithm forsolving Assignment
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Problems —Travelling Salesman Problem
Chapter5:Sections5.1 — 5.2

Total 75

| Self-study | Solution to Assignment Problems |

Textbook

Arumugam,S.,and Thangapandi Issac,A.(2015).Topics in Operations Research (Linear
Programming). (1%'Edition). New Gamma Publishing house.

Reference Books:

1. Gupta,P.K.,&Hira,D.S.(1997).0Operations Research.S.ChandandCo.Ltd.
2. Sankara Narayanan,T.,&JosephA.Mangaladoss.(2004).Operations  Research.( 57" Edition).Persi-
PersiPublications.
3. Handy,A.Taha.(1989).Operations Research-An Introduction.(E"“ Edition).MacMillan Publishing Co.
Inc.
4. Vittal P.R.,&Malini,V.(2013).Operations Research.Margham Publications.
5. Sharma,J.K.(2013).Operations Research—Theory and Applications.
(5ﬂz Edition).Macmillan PublishersindiaLtd.
Web Resources:
1. https://onlinecourses.nptel.ac.in/noc25_mg34/preview
2. https://onlinecourses.swayamz2.ac.in/cec25_mal2/preview
3. https://onlinecourses.nptel.ac.in/noc25_cs77/preview
4. https://onlinecourses.nptel.ac.in/noc25_me60/preview
5. https://lwww.bbau.ac.in/dept/UIET/EME-601%200peration%20Research.pdf
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Co1 3 2 1 2 2 1 2 3 3 3 2 2
CO2 3 2 1 2 2 1 2 3 3 3 2 2
COo3 3 2 1 2 2 1 2 3 3 3 2 2
CO4 3 2 2 3 3 1 2 3 3 3 2 2
CO5 3 3 2 3 3 1 2 3 3 3 2 3
TOTAL 15 11 7 12 12 5 10 15 15 15 10 11
AVERAGE | 3 22 | 14 | 24 | 24 1 2 3 3 3 2 2.2

3 — Strong, 2- Medium, 1- Low
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SEMESTER VI
DISCIPLINE SPECIFIC ELECTIVE IV: b) RESOURCE MANAGEMENT TECHNIQUES
. Inst. Total Marks
Course Code L|T|P|S|Credits Hours hours CIA | External | Total
MU236DE5 |5 | - | - | - 3 5 75 25 75 100

Pre-requisite:
Basics in Operations Research
Learning Objectives:

1. To familiar with resource management techniques
2. To solve optimization problems by different methods

On the successful completion of the course, student will be able to:

1 | define fundamental concepts of sequencing problems, PERT & CPM, game theory and K1
inventory models.
2 | explain the principles of sequencing, project scheduling, game theory strategies and K2
inventory models with real-world applications.
3 | apply appropriate techniques to solve sequencing problems, network scheduling, game K3
theory scenarios and inventory-related calculations.
4 | analyze the effectiveness of different sequencing rules, scheduling methods, game strategies K4
and inventory models for optimal decision-making.
5 | evaluate complex problems in sequencing, project management, game theory and inventory K5
control to determine the most efficient strategies.
K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyze; K5 - Evaluate
Self-study | Basic difference between PERT and CPM
Units Contents No. of
Hours

Sequencing problems — Introduction — Definition — Processing n jobs on three
I machines - Processing n jobs on m machines - Processing two jobs on n 15
machines Chapters: 14.1 to 14.7

Scheduling by PERT and CPM: Introduction — Basic terminologies — Rules for
| constructing a project network — Network computations — Floats 15
Chapters: 15.1 t0 15.5

Programme Evaluation Review Technique (PERT) — Basic difference between
Il PERT and CPM — Cost considerations in PERT and CPM 15
Chapters: 15.6 to 15.8

Game Theory: Introduction — Two person zero sum games — Maxmin- Minmax
v principle — Saddle point and value of the game — Arithmetic method — 15
Dominance Property Chapters: 16.1 to 16.6

Inventory models introduction — Types of inventory — Reasons for maintaining
inventory costs involved inventory problems variables in inventory problems — Lead
time , reorder level - Deterministic inventory models (Model | to 1V)
Chapters:12.1 t0 12.7

15

Total 75
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Textbook:

Sundaresan V., Ganesan K., and Ganapathy Subramanian K.S (2014),Resource Management Techniques,
(8" Edition), ARS Publications, Chennai.

Reference Books

1. Gauss S.1.,(1965). Linear Programming, (Third Edition),McGraw-Hill Book Company. New Delhi.
2. Gupta P.K. and Hira D.S.,(2015).Problems in Operations Research, S.Chand & Co., New Delhi.

3. Rama Murthy. P, Operations Research, (Second Edition), New Age International (P) Ltd.,Publishers,
New Delhi.

4. Vital P.R., andMalini V., (2012). OperationsResearch,Margham Publications, Chennai.

5. Taha H.A., (2007).Operations Research, Macmillan Publishing Company, New York.

Web Resources:

1. https://math.mit.edu/~goemans/18310S15/lpnotes310.pdf
2. http://kcl.digimat.in/nptel/courses/video/110106062/L04.html
3. http://digimat.in/nptel/courses/video/110106062/L01.html
4. https://archive.nptel.ac.in/courses/111/107/111107128/
5.  http://www.digimat.in/nptel/courses/video/110106062/L02.html
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
COo1 2 2 3 1 2 2 2 3 3 2 3 2
CO2 3 3 3 1 2 3 3 3 3 2 3 2
CO3 3 3 3 2 2 3 3 3 3 2 3 2
CO4 3 2 3 2 3 3 3 3 3 2 3 2
CO5 3 2 2 3 2 2 2 3 3 2 2 2
TOTAL 14 12 14 9 11 13 13 15 15 10 14 10
AVERAGE | 28 | 24 | 28 | 18 | 22 | 26 | 26 3 3 2 2.8 2

3 - Strong, 2- Medium, 1- Low
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SEMESTER VI
DISCIPLINE SPECIFIC ELECTIVE IV: c) PROBABILITY THEORY AND DISTRIBUTIONS

Course Code | L | T | P | S| Credits | Inst. Hours Total Hours Marks

CIA | External | Total

MU236DE6 | 5| - | - |- 3 5 75 25 75 100

Pre-requisite:

Set Theory, Mathematical Functions and properties

Learning Objectives:
1. Develop problem-solving skills in statistical methods and probability theory applicable to data

analysis and decision-making.

UG Mathematics

2. Enhance analytical and critical-thinking abilities to interpret, assess, and apply probability

distributions and statistical functions in research and practical scenarios.
Course Outcomes

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

recall and state fundamental concepts of central tendencies, probability, random variables,
1 | probability distributions, and statistical functions, list the properties and characteristics of K1l
Binomial, Poisson, and Normal distributions.
explain the significance of partition values, measures of dispersion, moments, skewness, and
2 | kurtosis, interpret probability concepts, random variables, and probability distributions in K2
various contexts.
solve problems related to statistical measures, probability, and probability distributions, use
3 | probability distribution, moment-generating functions, and characteristic functions in real-world | K3
scenarios.
4 examine the relationships between different statistical measures and probability distributions, K4
compare and contrast various probability models and their impact on data interpretation.
assess the appropriateness of statistical techniques and probability models for different datasets,
5 | critically evaluate statistical conclusions and validate theoretical results with real-world K5
applications.
K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyse; K5 - Evaluate; K6— Create
Units Contents No. of
Hours
Central Tendencies, Arithmetic Mean, Partition Values, Mode, Measures of
I Dispersion, Moments Skewness and Kurtosis 15
Chapter 2: Section 2.1-2.3; Chapter 3, Chapter 4
I Probability, Conditional Probability 15
Chapter 11
Random Variables, Discrete Random Variable, Continuous Random Variable,
111 | Mathematical Expectations, Moment Generating Function, Characteristic Function 15
Chapter 12
IV Binomial Distribution, Poisson Distribution 15
Chapter 13: Section 13.1, 13.2
v Normal Distribution, Some other General Distributions 15
Chapter 13: Section 13.3, 13.4
Total 75
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| Self-study | Mathematical Expectations, Moment Generating Function, Characteristic Function |
Textbook:
Arumugam, S., &Thangapandi Issac, A. (2018). Statistics. New Gamma Publishing House.
Reference Books:
1. Kapur, J.N., &Saxena. (1986). Mathematical Statistics. (12! Edition). Chand & Company.
2. Pillai, R.S.N., &Bagavathi, V. (1989). Statistics. (12" Edition). Chand & Company.
3. Mangaladoss., & others. (1994). Statistics and its application. Suja Publishing House.
4. Sharma, J.N., &Goyal, J. K. (1987). Mathematical Statistics. (11" Edition). Krishna
BakasharMandir.
5. Gupta, S.P. (2012). Statistical Methods. (42" Edition). Sultan Chand and Sons.
Web Resources:
1. https://onlinecourses.nptel.ac.in/noc25_mg35/preview
2. https://onlinecourses.nptel.ac.in/noc25_ma33/preview
3. https://onlinecourses.nptel.ac.in/noc25_ma49/preview
4. https://onlinecourses.nptel.ac.in/noc25_ma48/preview
5. https://onlinecourses.nptel.ac.in/noc25_ma20/preview
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1 | PO2]|PO3 | PO4 | POS5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Co1 3 2 1 3 2 2 3 3 3 3 2 2
CO2 3 2 1 3 2 2 3 3 3 3 2 2
CO3 3 2 1 3 2 2 3 3 3 3 2 2
CO4 3 2 1 3 2 2 3 3 3 3 2 2
CO5 3 2 1 3 2 2 3 3 3 3 2 2
TOTAL 15 10 5 15 | 10 | 10 | 15 15 15 15 10 10
AVERAGE 3 2 1 3 2 2 3 3 3 3 2 2

3 — Strong, 2- Medium, 1- Low
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SEMESTER VI
PROFESSIONAL COMPETENCY SKILL Il: MATH FOUNDATIONS AND Al TOOLS
Course Code | L | T| P | S| Credits | Inst. Hours | Total Marks
Hours | CIA | External | Total
MU236PS1 | 1|1 |- |- 2 2 30 25 75 100

Pre-requisite: A basic knowledge on Mathematics and Computer Science.
Learning Objectives
3. To understand the mathematical concepts and computational techniques essential for solving
complex problems in competitive programming.
4. To enhance problem-solving skills and algorithmic thinking to excel in competitive programming
contests and technical interviews.
Course Outcomes
On the successful completion of the course, students will be able to:

1 demonstrate proficiency in mathematical concepts and computational K1l
techniques, applying them to solve complex problems effectively.

2 improve speed and accuracy in problem solving under time constraints K2
typically found in competitive programming environments.

3 learn common abbreviations and terminology used in the field of K2
Computer Science and Information Technology

4 develop their analytical thinking and problem-solving abilities, K3
preparing them for success in competitive programming contests and
technical interviews.

5 master key mathematical concepts, including Discrete Mathematics, K4
Number Theory, and Combinatorics.

K1 - Remember; K2 - Understand; K3 — Apply; K4 — Analyse; K5 — Evaluate

Units Contents No. of
Hours

Problems on Numbers, Problems on Ages
Section | - Chapter 7, Chapter 8 6

Ratio & Proportion, Problems on Trains
Section | - Chapter 12, Chapter 18

Simple Interest, Compound Interest
Section | - Chapter 21, Chapter 22 6

Permutations & Combinations, Probability

v Section | - Chapter 30, Chapter 31 6
Advanced Al Tools: Perplexity Al, TWEE, EDU GPT, ‘WRITESONIC”,
vV Gamma, Microsoft 365, Chat GPT, Pictory Al, AIPRM for Chat GPT, 6
Imagine Al, D-ID Al Video Generator, ChatDoc, Chart GPT
Total 30
| Self-study | Basic Al Tools |
Textbooks

Aggarwal, R S. 2008.Quantitative Aptitude. S. Chand and Company LTD.
Reference Books
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1. Singh, N.K. 2014. Quantitative Aptitude for All Competitive Examinations. Published by McGraw Hill
Education (India) Pvt. Ltd.
2. Bhatt, S. 2013. Comprehensive Mathematics for Competitive Examinations. S. Chand and Company
LTD.
3. Munjal, V. 2019. Advanced Quantitative Aptitude. Tata McGraw-Hill Publishing Company Limited.
4. Kumar, R. 2017. Ultimate Mathematics for Competitive Exams. Unique Publisher.
5. Verma, S. 2015. The Pearson Guide to Quantitative Aptitude for Competitive.
Web Resources
1. Simplification - Shortcuts & Tricks for Placement Tests, Job Interviews & Exams -You Tube
2. https://lwww.synthesia.io/post/ai-tools
3. https://www.smartkeeda.com/
4. https://blog.grabon.in/competitive-exam-preparation-sites/
5. https://sscstudy.com/
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5

CO1 2 2 2 2 3 2 2 3 3 2 2 2
CO2 2 3 2 2 3 2 2 3 3 2 2 2
CO3 2 2 3 2 2 2 3 2 3 2 2 2
CO4 2 2 2 2 2 2 2 3 2 2 2 2
CO5 2 2 2 2 2 2 2 3 3 2 2 2
TOTAL 10 11 11 10 12 10 11 14 14 10 10 10
AVERAGE | 2 22 | 2.2 2.4 2 2.2 2.8 2.8 2 2 2

wWiN

— Strong, 2- Medium, 1- Low
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SEMESTER VI

GENDER EQUITY AND INCLUSIVITY

UG Mathematics

. Inst. Total Marks
Course Code | L T P S Credits Hours Hours CIA External Total
UG236GE1 1 - - - 1 1 15 50 50 100

Learning Objectives

1.

To understand the challenges faced by women in the society.

2. To analyze the legitimate rights and laws that aid women to march towards emancipation and

empowerment.

On the successful completion of the course, student will be able to:

1

interpret the life struggles of women and to promote equality

K1

2

identify the socio-cultural and religious practices that subjugate

women

K2

3

probe deep into the root cause of marginalization of women and to promote an

inclusive nature

K3

investigate the challenges faced by women in practical life

K4

evaluate exploitation of women as commercial commodities in advertisements and media

K5

Course Outcomes

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 — Evaluate

Unit

Contents

No. of
Hours

woman and society, working environment.

Life Struggle of a Woman: Challenges faced by girl students, education and religion,

literature, cultural decay, opportunities provided by social media.

Cultural Traits: Myths and religious texts, opposition and rebuttal, contemporary

goals, Political parties.

Women’s Rights: Democratic women’s association, Laws for women’s rights,
essential legal rights of girl child in India, gender justice, millennium development

women in sustainable development.

Women’s Liberation: Struggle for social rebirth, role of government and NGO’s- self-
help group for women, Indian political of legal profession and gender representation.
the supreme courts efforts, challenging patriarchal narratives, global responsibility,

identities.

Inclusivity: Equal opportunities for women and men, equal access and opportunities
for disabled people, indigenous populations, refugees and migrants - Importance of
challenging and redefining gender roles - value and respect towards all gender

TOTAL

15
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Reference Books

1. Hosoda, M. 2021. Promoting Gender Diversity and Inclusion at Workplace: A Case Study of Japanese
Retail and Financial Service Company. Rikkyo University
2. Palo, S., Jha, K. K. 2020. Introduction to Gender. Tata Institute of Social Sciences.
3. Debois, E. and L. Dumenil. 2005. Through Women’s Eyes: An American History With
Documents. St. Martin Press.
4. Carter, Sarah. Mansell, 1990. Women's Studies: A Guide to Information Sources
5. .Datchana Moorthy Ramu.2020. Gender Equality and Sustainable development
Goals,Notion Press.

Web Resources

https://en.wikipedia.org/wiki/\WWomen%?27s_studies
https://libguides.berry.edu/wgs/reference
https://www.albany.edu/~dlafonde/women/wssresguide9602
https://openbooks.library.umass.edu/introwgss/chapter/references-feminist-movements/
https://libguides.niu.edu/womensandgenderstudies/ReferenceSources

akrwbdPE
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