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Abstract

General & Academic - CBCSS UG Regulations 2019 - Syllabus of Research Methodology course for BSc Mathematics
programme - Implemented - Subject to ratification of Academic Council - Orders Issued.

G&A-IV-J

U.O.No. 6825/2021/Admn Dated, Calicut University.P.O, 09.07.2021

To

Read:-1) U.O No. 4368/2019/Admn Dated 23.03.2019.
2) U.O.No. 10662/2020/Admn Dated 13.11.2020.
3) Item no.4 in the minutes of the meeting of Board of Studies in Mathematics UG dtd
24.05.2021
4) Remarks of the Dean, Faculty of Science, Dated 06.07.2021
5) Orders of the Vice Chancellor in the file of even no, Dated 06.07.2021

ORDER

. The Regulations for Choice Based Credit and Semester System for Under Graduate (UG)

Curriculum2019 (CBCSS UG Regulations 2019) for all UG Programmes under CBCSS-Regular
and SDE/Private Registration w.e.f. 2019 admission was implemented vide paper read (1) and
the same was modified vide paper read (2) above.

. As per clause 4.15, Every student of a UG degree programme shall have to work on a project of

2 credits under the supervision of a faculty member or shall write a theory course based on
Research Methodology as per the curriculum.College shall have the liberty to choose either of
the above. One Project with 3 credits shall be done in any of the two core subjects in the case of
Dual Core programmes.But SDE/Private Registration students shall write the Research
Methodolgy course instead of project. Board of Studies concerned shall prepare the syllabus for
the same.

. The Syllabus of Research Methodology for BSc Mathematics programme was prepared and

submitted by the Board of studies in Mathematics UG, at its meeting held on 24.05.2021, vide
paper read (3) above.

. The Dean,Faculty of Science, vide paper read (4) above, has approved to implement the

syllabus of Research Methodology for BSc Mathematics programme, in tune with the new
CBCSS UG Regulations 2019 with effect from 2019 Admission onwards.

. Considering the urgency, the Vice Chancellor has accorded sanction to implement the syllabus

of Research Methodology for BSc Mathematics programme, in tune with the new CBCSS UG
Regulations with effect from 2019 Admission onwards, subject to ratification by the Academic
Council.

. The syllabus of Research Methodology for BSc Mathematics programme, is therefore

implemented with effect from 2019 Admission onwards, subject to ratification by the Academic
Council.

. Orders are issued accordingly.(Syllabus appended)

Arsad M

Assistant Registrar

1.The Principals of all Affiliated Colleges 2.The Director, School of Distance Education
Copy to: PS to VC/ PA to R/PA to CE/JCE I/JCE IV/IDR, SDE/DoA/CDC/EX and EG
Sections/GA IF/CHMK Library/CUCC/Information Centres/SF/DF/FC

Forwarded / By Order



Section Officer



SYLLABUS

MTS6P15 : RESEARCH METHODOLOGY

2019 Admission onwards

for B.Sc. MATHEMATICS Degree Programme

Every student of a UG degree programme shall have to work on a project of 2 credits
under the supervision of a faculty member OR shall write a theory course based on Research
Methodology as per the curriculum. College shall have the liberty to choose either of the above.
But SDE/Private Registration students shall write the Research Methodolgy course instead of

project.



SEMESTERS -V & VI

MTS6P15 : RESEARCH METHODOLOGY

2019 admission onwards

2 Hours/Week 2 Credits 75 Marks[Int: 15 + Ext : 60]

Aims, Objectives and Outcomes

The aim is to provide :

a basic understanding of how to pursue research;

a basic understanding of how to learn mathematics;

a basic understanding of the skills that gather while learning mathematics;

a basic understanding of set theory;

basic algorithmic ideas;

basic software that supports the mathematical research.
On successful completion of the course, students will be able to :

e understand mathematics more efficiently and clearly;

e understand to write a basic mathematics article;

e understand notions and ideas of basic set theory;

e make students inquisitive enough to discover, verify and test new facts;

e make students to analyze a given fact(s), or concept(s) and how to reach a conclusion;
e make students curious enough read most recent trends in Mathematics;

e understand the basic ideas of how to write an algorithm and related ideas;

e understand the effective use of open source software to write mathematical articles;

e understand the need of Free and Open Source Software in the field of Mathematical
research.



Syllabus

Text (1) | Naive set theory: Paul R. Halmos, Courier Dover Publications, 2017.

Text (2) | A student’s guide to the study, practice, and tools of modern mathematics :
Donald Bindner and Martin Erickson. CRC Press, ISBN: 978-1-4398-4606-3

Levitin, Pearson Education India, 2012

Text (3) | Introduction to the design and analysis of algorithms, Third Edn. :

Anany

Module — 1

(Sections 1 to 12 from the Text 1.)

: The axiom of extension

: The axiom of specification
: Unordered pairs

: Unions and intersections

: Complements and powers
: Ordered pairs

: Relations

: Functions

© 00 NI O Ut = W NN =

: Families
10 : Inverses and composites
11 : Numbers

12 : The Peano axioms

Module — 11

(Chapters 1 to 4 from the Text 2.)

1. How to Learn Mathematics

1.1 : Why learn mathematics?

1.2 : Studying mathematics

1.3 : Homework assignments and problem solving
1.4 : Tests

1.5 : Inspirations

Exercises

(16 hrs)

(16 hrs)



2. How to Write Mathematics

2.1 : What is the goal of mathematical writing?
2.2 : General principles of mathematical writing
2.3 : Writing mathematical sentences

2.4 : A voiding errors

2.5 : Writing mathematical solutions and proofs
2.6 : Writing longer mathematical works

2.7 : The revision process

Exercises

3. How to Research Mathematics

3.1 : What is mathematical research?

3.2 : Finding a research topic

3.3 : General advice

3.4 : Taking basic steps

3.5 : Fixing common problems

3.6 : Using computer resources

3.7 : Practicing good mathematical judgment
Exercises

4. How to Present Mathematics

4.1 : Why give a presentation of mathematics?
4.2 : Preparing your talk

4.3 : DOs and DON'Ts

4.4 : Using technology

4.5 : Answering questions

4.6 : Publishing your research

Exercises

Module — III (16 hrs)

(Sections 1.1,1.2, 1.3 of Chapter 1 from the Text 3)

1. Introduction

1.1 : What is an Algorithm?
Exercises 1.1

1.2 : Fundamentals of Algorithmic Problem Solving
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Understanding the Problem
Ascertaining the Capabilities of the Computational Device
Choosing between Exact and Approximate Problem Solving
Algorithm Design Techniques
Designing an Algorithm and Data Structures
Methods of Specifying an Algorithm
Proving an Algorithm’s Correctness
Analyzing an Algorithm
Coding an Algorithm
Exercises 1.2
1.3 : Important Problem Types
Sorting
Searching
String Processing
Graph Problems
Combinatorial Problems
Geometric Problems
Numerical Problems

Exercises 1.3

Module — IV (16 hrs)
Sections 9.1 to 9.6 of the chapter 9, and 19 from the Text 2.

9. Getting Started with ETEX

9.1 : What is TEX?

9.2 : What is KTEX

9.3 : How to create XTpXfiles

9.4 : How to create and typeset a simple I¥TEXdocument
9.5 : How to add basic information to your document

9.6 : How to do elementary mathematical typesetting



19. Getting Started with Free and Open Source Software

19.1 : What is free and open source software?

19.2 : Why use free and open source software?
19.3 : What is Linux?

19.5 : Where to get Linux applications

19.6 : How is Linux familiar?

19.7 : How is Linux different?

19.8 : How to learn more.

References:

1. Cormen, T. H., Leiserson, C. E., Rivest, R. L., & Stein, C. (2009). Introduction to
algorithms. MIT press.

2. Margie Hale, Essentials of mathematics: Introduction to theory, proof, and the profes-

sional culture, Vol. 21, American Mathematical Soc., 1996.
3. Nancy Rodgers, Learning to reason, Wiley Online Library, 2000.

4. Peter Schiavone, How to study mathematics: Effective study strategies for college and

university students, Prentice Hall Canada, 1998.
5. Suppes, Patrick. Axiomatic set theory. Courier Corporation, 1972.

6. The Grammar According to West: https://faculty.math.illinois.edu/ west/grammar.html



Model Question Paper



Sixth Semester B.Sc. Degree Examination
(CBCSS-UG)
MATHEMATICS
MTS S6 P15 : RESEARCH METHODOLOGY
(2019 admission onwards)

MODEL QUESTION PAPER

Time : Two hours Maximum : 60 Marks

10.

11.

12.

Section A
Answer any number of questions from among the questions 1 to 12.
Each question carries 2 marks.

Maximum 20 marks.

. Explain the axiom of specification.
. Explain the union of axioms by an example.

. What are the distributive laws of union and intersection?

Explain one or two reasons “why instructors give the students homework assignments”

in higher-level mathematics course.

. What is the primary goal of mathematical writing?

. Name any five web resources which help mathematical research.

What is an algorithm?

. What do you meant by “an Algorithm Design Technique”?

Give any four problem types in algorithm.
What is the command for IXTEX?
Write a IXTEX program for “Hai! How are you”

Write any four free and open source software available in the internet.



Section B
Answer any number of questions from among the questions 13 to 19.
Each question carries 5 marks.

Maximum 30 marks.

13. If A, B, X, and Y are sets, then prove that (AU B) x X = (A x X)U (B x X).

14. If {A;} and { B;} are families of sets, then prove that (U Ai> ﬂ (U Bj> = U (A; N By).
i J V]

15. Give an overview of principles of mathematical writing.

16. What are the DOs and DON’Ts while presenting mathematics.

17. What is Euclid’s Algorithm for computing ged(m, n).

18. Explain by means of a figure: The design and analysis process of an algorithm.

19. Write a IfTEX program which contain the title “My Document”; author “ABC” and date
“XX-XX-XXXX" containing the statement:

This is some sample text.
Here is a new paragraph.

Section C
Answer any One question from among the questions 20 to 21.
Each question carries 10 marks.

Maximum 10 marks.

20. (a) State and prove Recursion Theorem. 6 Marks
(b) Explain some of the mathematical thought process. 4 Marks
21. (a) Explain any two problem types in algorithm. 4 Marks

(b) What is free and open source software? What is Linux and how linux is different
from Windows and Mac OS X7 6 Marks



