APPENDIX — (i)33(R)
UNIVERSITY OF MADRAS

M.Sc. DEGREE COURSE IN MATHEMATICS
CHOICE BASED CREDIT SYSTEM
REGULATIONS
(w.e.f.2022-23)

Programme Outcomes at Postgraduate

Level Postgraduates will be able to:

PO1:

PO2:

PO3:

PO4 :

PO5:

Demonstrate intense knowledge in their discipline.

Exhibit specialized skills to plan, analyze and draw conclusions related to
their respective field of study in theory and in practice.

Develop expertise in their field of study through projects and research activities.

Prepare themselves to incorporate new technologies in their own discipline
and demonstrate excellence in their area of specialization.

Develop social and ethical responsibility in the transfer and management
of knowledge.

Programme Outcomes at Research Level

Research scholars will be able to:

PO1:

PO2 :

PO3:

Develop and demonstrate deep knowledge in the field of study to become globally
competent.

Manage information, undertake investigations, conduct field study, do accurate
document, network with experts and mobilize resources and skills.

Develop and exhibit scientific temper and adopt professional code of conduct in
pursuit of research activities.

Programme Specific Outcome

Mathematics Majors should:

POL1 : Apply the knowledge of mathematical concepts in interdisciplinary fields. Understand

PO2 :

PO3:

PO4 :

the nature of abstract mathematics and explore the concepts in further details.
Identify challenging problems in mathematics and find appropriate solutions.

Pursue research in challenging areas of pure/applied mathematics. Employ confidently
the knowledge of mathematical software and tools for treating the complex
mathematical problems and scientific investigations.

Comprehend and write effective reports and design documentation related to
mathematical research and literature, make effective presentations. Qualify national
level tests like NET/GATE etc.



POS5 : Effectively communicate and explore ideas of mathematics for propagation
of knowledge and popularization of mathematics in society.

Scheme of Examinations:

Semester — |

Duration Marks
Course Components / Title of the course

(Hours) | Credits [CIA | UE | Total
Core Paper — | - Algebra — | 6 4 25 |75 [100
Core Paper — Il - Real Analysis — | 6 4 25 |75 [100
Core Paper — IlI - Ordinary Differential 6 4 25 |75 (100
Equations
Core Paper — IV -Graph Theory 6 4 25 |75 [100
Elective Paper — | - (Choose One from Group — | 4 3 25 |75 [100
A)
Soft Skill Paper — | 3 2 40 |60 |100

Group — A (Elective Paper- 1)
1. Formal Languages and Automata Theory

2. Discrete Mathematics

3. Fuzzy Sets and Applications

Semester — |
Duration | Credits Marks Total
Course Components / Title of the course CIA | UE
(Hours)
Core Paper —V - Algebra — Il 6 4 25 | 75 | 100
Core Paper — VI - Real Analysis — Il 6 4 25 | 75 [ 100
Core Paper — VII - Partial Differential 6 4 25 | 75 | 100
Equations
Core Paper — VIII — Probability 6 4 25 [ 75 | 100
Elective Paper — Il - (Choose ONE from Group — 4 3 25 [ 75 | 100
B)
Extra Disciplinary — | - (Choose any ONE) 4 3 25 | 75 | 100
Soft Skill Paper — Il 3 2 40 | 60 | 100
Internship* 3 2
Group - B (Elective Paper-Il) Extra Disciplinary- |
1. Mathematical Programming 1. Mathematical Economics
. . ++
2. Wavelets 2.Programming in C
3. Combinatorics 3. Financial Mathematics

* Internship will be carried out during the summer vacation of the first year and marks
should be sent to the University by the College and the same will be included in the
Third Semester Marks Statement.




Semester - Il

Duration | Credits Marks Total
Course Components / Title of the course CIA | UE
(Hours)

Core Paper — IX-Complex Analysis — | 6 4 25 |75 ]100
Core Paper — X-Topology 6 4 25 |75 |100
Core Paper — XI-Operations Research 6 4 25 |75 100
Core Paper — XlI-Mechanics 6 4 25 |75 ]100
Elective Paper — lll-(Choose ONE from Group — 4 3 25 |75 |100
9
Extra Disciplinary- II-(Choose any ONE) 4 3 25 |75 ]100
Soft Skill Paper - lI 3 2 40 60 | 100
Group- C (Elective Paper—IIl) Extra Disciplinary I

1. Algebraic Theory of Numbers 1.Java Programming

2. Number Theory and Cryptography 2.Data Structures and Algorithms

3. Stochastic Processes

Semester — IV
Duration |Credits | Marks |[Total
Course Components / Title of the course CIA | UE
(Hours)

Core Paper — XllI- Complex Analysis - |l 6 4 25 |75 [100
Core Paper — XIV- Differential Geometry 6 4 25 |75 [100
Core Paper — XV- Functional Analysis 6 4 25 |75 [100
Elective paper — IV-(Choose ONE from Group — D) 4 3 25 |75 (100
Elective Paper — V(Choose ONE from Group—E) |4 3 25 |75 [100
Soft Skill Paper — IV 3 2 40 |60 (100
Group — D (Elective Paper— IV )Group- E (Elective Paper- V)

1. Fluid Dynamics 1. Tensor Analysis and Relativity

2. Mathematical Statistics 2. Mathematical Physics

3. Algebraic Topology 3. Calculus of Variations and

Integral Equations.
Question Paper Pattern from the academic year 2022-2023

Time THREE Hours Max marks 75

Part A

Answer ALL questions (20 x 1 =20 marks)
- Only objective type allowed
- Definitions should not be asked.
Part B

Answer any FIVE questions out of SEVEN (5 x 5 =25 marks)

Part C




Answer any THREE questions out of FIVE (3 x 10 = 30 marks)
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1. Preamble

In pursuit of the Higher Education Department Policy Note 2022-23 Demand 20, Section
1.4, Tamil Nadu State Council for Higher Education took initiative to revamp the curriculum. On
27 July 2022, a meeting was convened by the Member-Secretary Dr. S. Krishnasamy
enlightening the need of the hour to restructure the curriculum of both Under-graduate and Post-
graduate programmes based on the speeches at the Tamil Nadu Legislative Assembly Budget
meeting by the Honourable Higher Education Minister Dr K. Ponmudy and Honourable Finance
Minister Dr. P. Thiagarajan.At present there are three different modes of imparting education in
most of the educational institutions throughout the globe. Outcome Based Education, Problem

Based Education, and Project Based Education.

Now our Honourable Higher Education Minister announced Industry Aligned Education. During
discussion, Member Secretary announced the importance of question papers and evaluation as
envisaged by the Honourable Chief Secretary to Government Dr, V. IraiAnbu. This is very well
imbedded in Revised Bloom's Taxonomy.

Taxonomy forms three learning domains: the cognitive (knowledge), affective(attitude), and
psychomotor (skill). This classification enables to estimate the learning capabilities of students.
Briefly, it is aimed to restructure the curriculum as student-oriented, skill-based, and institution-
industry-interaction curriculum with the various courses under
"Outcome Based Education with Problem Based Courses, Project Based Courses, and Industry
Aligned Programmes™ having revised Bloom's Taxonomy for evaluating students skills.
Three domains:
(i)Cognitive Domain

(Lower levels: K1: Remembering ; K2: Understanding ; K3: Applying;

Higher levels: K4: Analysing ; K5: Evaluating; K6: Creating)
(if) Affective Domain

(iii) Psychomotor Domain



2 a) Post Graduate Programme

Programme Outcomes:

PO1: Disciplinary Knowledge: Capable of demonstrating comprehensive knowledge and
understanding of one or more disciplines that form a part of anPost graduate programme of

study.

PO2: Critical Thinking: Capability to apply analytic thought to a body of knowledge; analyse
and evaluate evidence, arguments, claims, beliefs on the basis of empirical evidence; identify
relevant assumptions or implications; formulate coherent arguments; critically evaluate practices,

policies and theories by following scientific approach to knowledge development.

PO3: Problem Solving: Capacity to extrapolate from what one has learned and apply their
competencies to solve different kinds of non-familiar problems, rather than replicate curriculum

content knowledge; and apply one’s earning to real life situations.

PO4: Analytical & Scientific Reasoning: Ability to evaluate the reliability and relevance of
evidence; identify logical flaws and holes in the arguments of others; analyze and synthesize data
from a variety of sources; draw valid conclusions and support them with evidence and examples

and addressing opposing viewpoints.

PO5: Research related skills:Ability to analyse, interpret and draw conclusions from
quantitative / qualitative data; and critically evaluate ideas, evidence, and experiences from an
open minded and reasoned researchperspective; Sense of inquiry and capability for asking
relevant questions / problem arising / synthesizing / articulating / ability to recognize cause and
effect relationships / define problems. Formulate hypothesis, Test / analyse / Interpret the results

and derive conclusion, formulation and designing mathematical models

POG6: Self-directed & Lifelong Learning: Ability to work independently, identify and manage
a project. Ability to acquire knowledge and skills, including “learning how to learn”, through
self-placed and self-directed learning aimed at personal development, meeting economic, social

and cultural objectives.



M.Sc Mathematics

Programme Specific Outcomes:

PSO1: Acquire good knowledge and understanding, to solve specific theoretical & applied
problems in different area of mathematics & statistics.

PSO2: Understand, formulate, develop mathematical arguments, logically and use quantitative
models to address issues arising in social sciences, business and other context /fields.

PSO3: To prepare the students who will demonstrate respectful engagement with other’s ideas,
behaviors, beliefs and apply diverse frames of references to decisions and actions.

To create effective entrepreneurs by enhancing their critical thinking, problem solving, decision
making and leadership skill that will facilitate startups and high potential organizations.

To encourage practices grounded in research that comply with employment laws, leading the

organization towards growth and development.

Mapping of Course Learning Outcomes (CLOs) with Programme Outcomes (POs) and
Programme Specific Outcomes (PSOs)can be carried out accordingly, assigning the appropriate

level in the grids:

POs PSOs

1 2 /3|4 5|6 1 2
CLO1
CLO2
CLO3
CLO4
CLO5




2 b. Structure of Course

Course Code

Course Name

Credits

Lecture Hours: (L)
per week

Tutorial Hours : | Lab Practice
(T) per week Hours: (P)per week

Total: (L+T+P)
per week

Course Category :

Year & Semester: | Admission Year:

Pre-requisite

Links to other Courses

Learning Objectives: (for teachers: what they have to do in the class/lab/field)

Course Outcomes: (for students: To know what they are going to learn)

CO1:
CO2:
COa3:
CO4:
CO:5:

Recap: (not for examination) Motivation/previous lecture/ relevant portions required for the
course) [ This is done during 2 Tutorial hours)

Units Contents Required Hours
I 18

I 18

11 18

Y} 18

\% 18
Extended Professional | Questions related to the above topics, from

Component (is a part of
internal  component only,
Not to be included in the
External Examination
question paper)

various competitive examinations UPSC /
TRB / NET / UGC - CSIR / GATE /
TNPSC / others to be solved

(To be discussed during the Tutorial hour)

Skills acquired from the
course

Knowledge, Problem Solving, Analytical
ability, Professional Competency,
Professional Communication and
Transferrable Skill

Learning Resources:

e Recommended Texts

e Reference Books
e \Web resources

Board of Studies Date:




3. Learning and Teaching Activities

3.1 Topic wise Delivery method

Hour Count Topic Unit Mode of Delivery

3.2 Work Load
The information below is provided as a guide to assist students in engaging appropriately

with the course requirements.

Activity Quantity Workload periods
Lectures 60 60
Tutorials 15 15
Assignments 5 5
Cycle Test or similar 2 4
Model Test or similar 1 3
University Exam Preparation 1 3
Total 90 periods
1. Tutorial Activities
Tutorial Topic
Count

2. Laboratory Activities
3. Field Study Activities
4. Assessment Activities
Assessment Principles:
Assessment for this course is based on the following principles
. Assessment must encourage and reinforce learning.
. Assessment must measure achievement of the stated learning objectives.

. Assessment must enable robust and fair judgments about student performance.

A W N

. Assessment practice must be fair and equitable to students and give them the opportunity
to demonstrate what they learned.

5. Assessment must maintain academic standards.



Assessment Details:

Assessment Item Distributed Due Date Weightage Cumulative
Weightage

Assignment 1 3 week 2% 2%

Assignment 2 6™ Week 2% 4%

Cycle Test — | 7™ Week 6% 10%

Assignment 3 8™ Week 2% 12%

Assignment 4 11™ Week 2% 14%

Cycle Test— 11 12" Week 6% 20%

Assignment 5 14™ Week 2% 22%

Model Exam 15" Week 13% 35%

Attendance All weeks as per the 5% 40%
Academic Calendar

University Exam 17™ Week 60% 100%

TEACHING METHODOLOGIES

Traditional Teaching method like Chalk and Board, Virtual Classroom, LCD projector, Smart
Class, Video Conference, Guest Lectures.

Asking students to formulate a problem from a topic covered in a week’s time
Assignment, Class Test, Slip test

Asking students to use state-of-the-art technologies/software to solve problems

Applications, Use of Mathematical software

Introducing students to applications before teaching the theory

Training students to engage in self-study without relying on faculty (for example — library
and internet search, manual and handbook usage, etc.)
Library, Net Surfing, Manuals, NPTEL Course Materials published in the website

Other university websites.
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Faculty Course File Structure
CONTENTS

Academic Schedule
Students Name List
Time Table
Syllabus
Lesson Plan
Staff Workload

Course Design(content, Course Outcomes(COs), Delivery method, mapping of COs with

Programme Outcomes(POs), Assessment Pattern in terms of Revised Bloom’s Taxonomy)

Sample CO Assessment Tools.

Faculty Course Assessment Report(FCAR)
Course Evaluation Sheet

Teaching Materials(PPT, OHP etc)

Lecture Notes

Home Assignment Questions

Tutorial Sheets

Remedial Class Record, if any.

Projects related to the Course

Laboratory Experiments related to the Courses
Internal Question Paper

External Question Paper

Sample Home Assignment Answer Sheets
Three best, three middle level and three average Answer
sheets

Result Analysis (CO wise and whole class)
Question Bank for Higher studies Preparation
(GATE/Placement)

List of mentees and their academic achievements

10



M.Sc Mathematics Curriculum Design

Semester—I | Hours | Cre | Semester-11 Hours | Cred | Semester-111 Hours | Credi | Semester—1V Hours | Credit
dit it t
1.1. Core-lI 6 5 | 2.1. Core-1V 6 5 3.1. Core-VII 6 5 4.1. Core-XI 6 5
1.2 Core-ll 6 5 |22 Core-V 6 5 3.2 Core-VIII 6 5 4.2 Core-XII 6 5
1.3 Core -| 6 5 |2.3Core-VI 6 5 3.3 Core - IX 6 5 4.3 Project with 7 5
i Viva-Voce
1.4 Elective] 5 3 |24 Elective 5 3 3.4 Elective 5 3 4.4 Elective 5 3
(Generic  / (Generic / (Generic / (Generic /
Discipline Discipline Discipline Discipline
Centric)- | Centric) — 111 Centric) -V Centric) — VI
1.5 Elective 5 3 | 2.5 Elective 5 3 3.5 Core( 6 4
(Generic / (Generic / Industry Module
Discipline Discipline ) -X
Centric)-11 Centric)-1V
2.6 Skill 4 2 3.6 Skill 3 2 4.5 Skill 4 2
Enhancement Enhancement Enhancement
Course — Term Course -
Paper and Professional
Seminar Competency Skill
Presentation
3.7 Internship/ - 2 4.6 Extension 1
Industrial Activity
Activity
28 21 32 23 32 26 28 21
Total Credit Points 91

11




Credit Distribution for PG Programme in Mathematics
M.Sc Mathematics

First Year
Semester-I
Courses Credit | Hours  per
Week(L/T/P)
PartA Core Courses3 (CC1, CC2, CC3) 15 18
Elective Courses 2(Generic / Discipline Specific)EC1, EC2 6 10
21 28
Semester-I1
Courses Credit | Hours  per
Week(L/T/P)
PartA Core Courses3 (CC4, CC5, CC6) 15 18
Elective Course 2(Generic / Discipline Specific) EC3, EC4 6 10
PartB Skill Enhancement Course -SEC 2 (One from Group G) 2 4
23 32
Second Year -Semester-111
Courses Credit | Hours  per
Week(L/T/P)
PartA Core Courses3 (CC7, CC8, CC9) 15 18
Elective Course 1 (Generic / Discipline Specific)EC5 3 5
Core Industry Module CC10 4 6
PartB Skill Enhancement Course 2 3
Internship / Industrial Activity (Carried out in Summer Vacation 2
at the end of | year — 30 hours)
26 32

12




Semester-1V

Part Courses Credit | Hours per
Week(L/T/P)
PartA Core Courses3 (CC11, CC12) 10 12
Elective Course 1 (Generic / Discipline Specific) EC6 3 5
Project with Viva voce (CC13) 5 7
Part B Professional Competency Skill Enhancement Course: — 2 4
Training for Competitive Examinations
OR
Mathematics for Advanced Research Studies (4 hours)
Part C Extension Activity ( Can be carried out from Sem 1l to Sem 1V) 1
21 28
Component wise Credit Distribution
Credits Sem | Sem Il Sem 111 Sem IV | Total
Part A 21 21 22 18 82
Part B
(i) Soft Skill 2 2 2
(if) Summer Internship / Industrial 2 8
training
PartC 1 1
Total 21 23 26 21 91

Part A component and Part B (i) will be taken into account for CGPA calculation for the
postgraduate programme and the other components Part B and Part C have to be
completed during the duration of the programme as per the norms, to be eligible for
obtaining the PG degree

13




Credit Distribution for PG Programme in Mathematics

M.Sc Mathematics

Ilustration — |
First Year  Semester-I Credit | Hours per
week(L/T/P)
Part A | 428C1A: CC1 - Algebra | 5 6(5L+1T)
428C1B: CC2 - Real Analysis | 5 6(5L +1T)
428C1C: CC3 - Ordinary Differential Equations 5 6(5L+1T)
Elective I(Generic / Discipline Specific)(One from GroupA) 3 5(4L+1T)
Elective 11(Generic / Discipline Specific)(One from Group B) 3 5(4L +1T)
Total 21 28
Semester-I1 Credit | Hours  per
week(L/T/P)
Part A | 428C2A: CC4 — Algebra 1l 5 6(5L+1T)
428C2B: CC5 — Real Analysis Il 5 6(5L+1T)
428C2C: CC6 - Partial Differential Equations 5 6(5L+1T)
Electivelll (Generic / Discipline Specific)(One from Group C) 3 5(4L +1T)
Elective-1V(Computer / IT related) (One from Group D) 3 5(3L+ 2P)
Part B | Skill Enhancement Course -SEC 2 (One from Group G) 2 4
Total | 23 32

14




Second Year - Semester-111 Credit | Hours per
week(L/T/P)
Part A | 528C3A: CC7 - Complex Analysis 5 6(5L +1T)
528C3B: CC8 — Mechanics 5 6(5L +1T)
528C3C: CC9 - Topology 5 6(5L +1T)
Elective VV(Generic / Discipline Specific)(One from Group E) 3 5(4L +1T)
528C3D: CC10-Industry Module-Statistical Methods 4 6(5L+1T)
Part B | 528S3A: Internship / Industrial Activity 2
(Carried out in Summer Vacation at the end of | year — 30 hours)
528S3B: Skill Enhancement Course Skill -Term paper & 2 3
Seminar presentation
Total 26 32
Semester-1V Credit | Hours per
week(L/T/P)
528C4A: CC11 - Differential Geometry 5 6(5L +1T)
528C4B: CC12-Functional Analysis 5 6(5L +1T)
Elective VI(Generic / Discipline Specific)(One from Group F) 3 5(4L +1T)
528C4C: CC13 - Core Project with viva voce 5 7
Part B | 528S4A.: Professional Competency Skill Enhancement Course 2 4
Training for Competitive Examinations
e Mathematics for NET / UGC - CSIR/ SET / TRB Competitive
Examinations (2 hours)
e General Studies for UPSC / TNPSC / Other Competitive
Examinations (2 hours)
OR
528S4B: Mathematics for Advanced Research Studies (4 hours)
Part C | 528V4A: Extension Activity 1
Total 21 28

TOTAL CREDITS: 91
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Consolidated Table for Credits Distribution

PART A

Category of
Courses

Credits
for
each
Course

Number
of
Courses

Number

of

Credits in each

Category
Courses

of

Total
Credits

Total Credits
for the
Programme

Core

5

11

55

Project with
viva voce

Industry
aligned
Programmes-

Elective
(Generic and
Discipline
Centric)

18

82

PART B
(i)

Skill
Enhancement
(Term paper
and Seminar
&Generic  /
Discipline -
Centric  Skill
Courses)
(Internal
Assessment
Only)

Summer
Internship

PART C

Extension
Activity

88
(CGPA)

91
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Template for Semester

Code | Category Title of the Paper | Marks Duration | Credits
(Max 100) | for UE
CIA |UE
Semester —|
Part A | Corel 25 75 3 Hrs 5
Core Il 25 75 3 Hrs 5
Core 1l 25 | 75 | 3Hrs 5
Elective | Elective-I
(Choose one from 25 75 3 Hrs 3
Group-A)
Elective Il Elective-I |
(Choose one from 25 75 3 Hrs 3
Group-B)
Semester-11
Part A | Core IV 25 75 3 Hrs 5
Core V 25 75 3 Hrs 5
Core Vi 25 | 75 | 3Hrs 5
Elective 111 Elective-I11
(Choose one from 25 75 3 Hrs 3
Group-C)
Elective IV Elective-1V
(Choose one from 25 75 3 Hrs 3
Group-D)
Part B | Skill (Choose one from Internal Assessment
Enhancement Group-G) 2
Course -SEC 2
Semester-I11
Part A | Core VII 25 75 | 3Hrs 5
Core VIII 25 75 | 3Hrs 5
Core IX 25 75 | 3Hrs 5
Elective / ED V Elective-VI /ED-V | 25 75 | 3Hrs 3
(Choose one from
Group-E)

17




Core -X Industry | ED-IV 25 75 | 3Hrs 4
Module (Choose from
outside the
Department)
Part B
Skill based Assignment of problem by the faculty 2
(Term paper and Lecture -1 (by the student) 25%
Seminar) Lecture-I1 (by the student) 25%
Lecture-111 (by the student) 25%
Submission of a write-up ( 10-15 pages using
LaTeX) 25%
Marks / Grade Point/ Letter Grade as per the
Regulation)
Internship / Industrial - Vacation Activity 2
Semester-1V
Core XI 25 75 | 3Hrs 5
Core XII 25 75 | 3 Hrs 5
Project with viva 25 75 | 3Hrs 5
voce XIlI
Elective VI Elective-VI 25 75 | 3Hrs 3
(Choose one from
Group — F)
Part B | Skill Professional Internal Assessment 2
Enhancement Competency  Skill
Course -SEC 4 Enhancement Course
Part C | Extension Performance based assessment 1
Activity
Total Credits 91

Elective Courses
Courses are grouped (Group A to Group F) so as to include topics from Pure
Mathematics(PM), Applied Mathematics(AM), Industrial Components(IC) and IT
Oriented(ITC) courses for flexibility of choice by the stakeholders / institutions.

Semester | : Elective | and Elective 11

Elective I to be chosen from Group A and Elective 11 to be chosen from Group B
Group A: (PM/AP/IC/ITC)
1. 428E1A: Number Theory and Cryptography

18



2. 428E1B: Data Programing with R
3. 428E1C: Formal Languages and Automata Theory
4. 428E1D: Graph Theory
Group B:(PM/AP/IC/ITC)

1. 428ELE: Lie Groups and Lie Algebras

2. 428E1F: Fuzzy sets and their applications

3. 428E1G: Discrete Mathematics

4. 428E1H: Financial Mathematics

Semester 11 : Elective 111 & Elective IV
Elective 111 to be chosen from Group C and Elective 1V to be chosen from Group D
Group C:(PM/AP/IC/ITC)
1. 428E2A: Algebraic Topology
2. 428E2B: Probability Theory
3. 428E2C: Modelling and Simulation with Excel
4. 428E2D: Neural Networks
Group D :(PM/AP/IC/ITC)
1. 428EZ2E: Algebraic Number Theory
2. 428E2F: Numerical Methods with C++ Practicals
3. 428E2G: Stochastic Process
4. 428E2H: Data Analysis

Semester 111 : Elective V
Elective V to be chosen from Group E.
Group E: (PM/AP/IC/ITC)
1. 528E3A: Fluid Dynamics
2. 528E3B: Machine Learning and Artificial Intelligence
3. 528E3C: Operation Research
4. 528E3D: Mathematical Python I
Semester 1V : Elective VI
Elective VI to be chosen from Group F.
Group F:(PM/AP/IC/ITC)

19



N

528E4A: Algebraic Geometry

528E4B: Tensor Analysis and Relativity
528E4C: Mathematical Programming
528E4D: Mathematical Python 11

Skill Enhancement Courses

Skill Enhancement Courses are chosen so as to keep in pace with the latest developments in

the academic / industrial front and provides flexibility of choice by the stakeholders /

institutions.
Group G (Skill Enhancement Courses) SEC:

>

YV V. V V V

>

Computational Mathematics using SageMath

Mathematical documentation using LATEX / other packages

Office Automation and ICT Tools

Numerical analysis using SCILAB

Differential equations using SCILAB

Industrial Mathematics /Statistics using latest programming packages

Research Tools and Techniques

Ability Enhancement Courses

>

Soft Skill courses

Extra Disciplinary Courses for other Departments (not for Mathematics students)

Students from other Departments may also choose any one of the following as Extra Disciplinary

Course.

ED-I: Mathematics for Life Sciences

ED-I11: Mathematics for Social Sciences

ED-I111; Statistics for Life and Social Sciences

ED-1V: Game Theory and Strategy
ED-V: History of Mathematics

20



Instructions for Course Transaction

Courses Lecture Tutorial Lab Practice Total
hrs hrs hrs
Core 75 15 -- 90
Electives 75 15 -- 90
ED 75 15 -- 90
Lab Practice Courses 45 15 30 90
Project 20 -- 70 90

Testing Pattern (25+75)

Internal Assessment

Theory Course: For theory courses there shall be three tests conducted by the faculty concerned
and the average of the best two can be taken as the Continuous Internal Assessment (CIA) for a
maximum of 25 marks. The duration of each test shall be one / one and a half hour.

Computer Laboratory Courses: For Computer Laboratory oriented Courses, there shall be two
tests in Theory part and two tests in Laboratory part. Choose one best from Theory part and other
best from the two Laboratory part. The average of the best two can be treated as the CIA for a
maximum of 25 marks. The duration of each test shall be one / one and a half hour.

There is no improvement for CIA of both theory and laboratory, and, also for University End

Semester Examination.

Written Examination : Theory Paper (Bloom’s Taxonomy based)

Question paper Model

Maximum 75 Marks
Intended Learning Skills Passing Minimum: 50%
Duration : Three Hours

Part —A(10x 2 = 20 Marks)
Answer ALL questions
Each Question carries 2mark
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Memory Recall / Example/
Counter Example / Knowledge about
the Concepts/ Understanding

Two questions from each UNIT

Question 1 to Question 10

Part — B (5 x 5 = 25 Marks)
Answer ALL questions
Each questions carries 5 Marks

Descriptions/ Application
(problems)

Either-or Type
Both parts of each question from the same UNIT

Question 11(a) or 11(b)
To
Question 15(a) or 15(b)

Part-C (3x 10 = 30 Marks)
Answer any THREE questions
Each question carries 10 Marks

Analysis /Synthesis / Evaluation

There shall be FIVE questions covering all the five
units

Question 16 to Question 20

Each question should carry the course outcome and cognitive level

For instance,
1. [CO1: K2] Question Xxxxx
2. [CO3: K1]Question Xxxx
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Different Types of Courses

(i) CoreCourses ( Hlustrative )

. Algebra

. Real Analysis

. Ordinary Differential Equations
. Partial Differential Equations

. Topology

. Complex Analysis

. Mechanics

. Functional Analysis

. Differential Geometry and more

OO ~NOoO 0T WN -

(i) ElectiveCourses (ED within the Department Experts)( Ilustrative )

Discrete Mathematics

Number Theory and Cryptography
Formal Languages and Automata Theory
Numerical Methods with C++ Practicals
Fuzzy Sets and Their Applications
Mathematical Programming

Algebraic Number Theory

Java Programming

Analytical Number Theory

10. Tensor Analysis and Relativity

11. Stochastic Processes

12. Algebraic Geometry

13. Fluid Dynamics

14. Financial Mathematics

15. Wavelets

16. Mathematical Statistics and more

CoNo~wWNE

(iii)ElectiveCourses (ED from other Department Experts)
(iv) Skill Development Courses
(v) Institution-Industry-Interaction( Industry aligned Courses)

Programmes /course work/ field study/ Modelling the Industry Problem/ Statistical Analysis /

Commerce-Industry related problems / MoU with Industry and the like activities.
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