
 

 

 

 

 

 
 

 

 

 
Objective of The Programme: 

 

1. To provide students a firm grip on all the facets of pure and applied mathematics and 

include the student an ardor for mathematical knowledge 

2. To propel the student towards higher academic ambitions in advanced Mathematics 

3. To develop in the student logical, heuristic, systematic and critical ways of thinking to 

assist in problem solving in their chosen career. 

4. To provide the student some inputs in teaching methodology and psychology of 

teaching 

 

Programme Outcomes(POs) 
 

On completion of the Programme, the learner will be able: 

PO1: To acquire advanced conceptual knowledge and comprehensive understanding of 

the fundamental principles in respective discipline 

PO2: To apply knowledge and critically evaluate the concepts and scientific 

developments to take up any challenge 

PO3: To visualize and work on laboratory multidisciplinary tasks related to current 

research in the fields of mathematical, Physical and Life sciences 

PO4: To acquire research based knowledge and design methods to investigate complex 

problems in research/industrial field and achieve employability/self-employment 

PO5: To communicate effectively ideas verbally in English, leading to Entrepreneurship 

ventures such as consultancy and training 

PO6: To Employ innovative and environment friendly methods, novel idea to solve 

complex and challenging societal and environmental issues 
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Programme Specific Outcome (PSOs) 
 

 

On completion of the M.Phil Mathematics the student will be able 

 
PSO1: To develop research level thinking in the field of pure and applied mathematics. 

PSO2: To develop abstract mathematical thinking 

PSO3: To assimilate mathematics independently and solve advanced mathematical 

problems. 

PSO4: To write research articles in mathematics and to publish it in reputed journals. 

PSO5 : To develop and enhance teaching skills in mathematics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

M.Phil MATHEMATICS CURRICULUM 
 

 
Subject 

Code 

Subject Credit Hours Formative Summativ 

e 

Total 

Semester I 

M21MTT11 Research Methodology 4 10 40 60 100 

M21MTT12 Advanced Algebra and 

Analysis 

4 10 40 60 100 

M21PST13 Teaching Learning 

skill/Professional 
Skills-I 

4 10 40 60 100 

Semester II 

M21MTT21 Special paper Related 
to Project 

4 10 40 60 100 

M21MTD21 Dissertation 14 20 120 80 200 

TOTAL CREDITS 30 TOTAL MARKS 600 
 

 

List of Specialization Paper /Area Paper 

 

1. Fuzzy Graphs And Fuzzy Hyper Graphs 

 

2. Fuzzy Theory And Applications 

 

3. Topology and Image Processing 

 

4. Non Linear Differential Equations 

 
5. Inventory Control Models 

 
6. Directed Study* 

 

One from the list of special paper may be selected by the students depending on the area of 

their research. 

 

*Any other paper as per the choice of any faculty member in the Department of 

Mathematics shall be added in this list. The syllabus will be framed by the Department and 

shall be implemented after getting approval from the Board of Studies. 

 

 

 

 

 

 

 

 



 

 

 

 

Semester -I  

Course Code : M21MTT11              Research Methodology 
 

 

Course Outcomes: 

Upon successful completion of this course, students will be able to 

CO 1: Construct the fundamental group of a topological space. 

CO 2 : Understands the connection between covering spaces and fundamental group. 

CO 3 : Work with cell complexes and the basic notions of homotopy theory. 

CO 4 : Solve the calculations with differential forms and characterize the exterior 
Derivative. 

CO 5: Know Stroke’s theorem and understand how this generalizes classical theorems 

in Calculus. 

CO 

Number 
CO Statement Knowledge Level 

CO1 

Research Report: Structure of report, Contents steps in drafting, 

Layout of research reporting and Styles of reporting. Construct the 

fundamental group of a topological space 

K1 and K2 

CO2 Understands the connection between covering spaces and fundamental group K2 

CO3 
Work with cell complexes and the basic notions of homotopy 
theory 

K4 

CO4 
Solve the calculations with differential forms and characterize 
the exterior Derivative 

K5 

CO5 
Know Stroke’s theorem and understand how this generalizes 

classical theorems in Calculus. 
K6 

K1- Remember: K2- Understand : K3-Apply, K4- Analyse, K5- Evaluate; K6- create 
 

Mapping with Programme Outcomes 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 S S S S S S S S S S S 

CO2 S S S S S S S S S S S 

CO3 S M S M S S M M S S S 

CO4 S S S S S S S S S M S 

CO5 S S S S S S S S S S M 

 

Score rate : S- Strong = 3 , M-Medium = 2, L-Low:1                          



 

 

Semester -I  

Course Code : M21MTT12                          Advanced Algebra and Analysis 

Course Outcomes: 
 

Upon successful completion of this course , students will be able to: 
 

CO 1: Integrate knowledge at the forefront of associative algebra which forms the 

basics of higher mathematics. 

CO 2: Investigate the properties of modules and appreciate its important results. 

CO 3: Learn about semi simple algebras and be familiar with examples. 

CO 4: Define the L p spaces and determine whether functions are in L p. 

CO 5: Evaluate problems in product spaces using the powerful concept of integration. 
 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 Integrate knowledge at the forefront of associative algebra 
which forms the basics of higher mathematics. 

K1 and K2 

CO2 Investigate the properties of modules and appreciate its 

important results 

K3 andK6 

CO3 Learn about semi simple algebras and be familiar with 
examples. 

K4 

CO4 Define the L 
p
 spaces and determine whether 

functions are in L 
p
 

K2 

CO5 Evaluate problems in product spaces using the powerful 
concept of integration 

K5 

K1- Remember: K2- Understand : K3-Apply, K4- Analyse, K5- Evaluate; K6- create 
 

Mapping with Programme Outcomes 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 S S S S S S S S S S S 

CO2 S S S S S S S S S S S 

CO3 S M S M S S M M S S S 

CO4 S S S S M S S S S M S 

CO5 S M S S S S S S S S M 

 

Score rate : S- Strong = 3 , M-Medium = 2, L-Low:1  

 

 



 

 

 
List of Specialization Paper /Area Paper 

1. Fuzzy Graphs and Fuzzy Hyper Graphs 

2. Fuzzy Theory and Applications 

3. Topology and Image Processing 

4. Non Linear Differential Equations 

5. Inventory Control Models 

6. Directed Study* 
 

One from the list of special paper may be selected by the students depending on the area of 

their research. 

 

*Any other paper as per the choice of any faculty member in the Department of 

Mathematics shall be added in this list. The syllabus will be framed by the Department and 

shall be implemented after getting approval from the Board of Studies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Semester -II  

Course Code: M21MTT21          Fuzzy Graphs and Fuzzy Hyper Graphs 

Course Outcomes: 
 

Upon successful completion of this course, students will be able 

 
CO 1: To understand Fuzzy relations,Fuzzy equivalence Relations and Pattern 

Classification. 

CO 2 : To analyse the various Characterization of fuzzy grapes and their applications. 

CO 3 : To evaluate the the Gilmore and Hoffman characterization-and Operations on fuzzy 

Graphs. 

CO 4 : To create applications of Fuzzy Transversals of fuzzy graphsusing the Properties of 

Tr(H). 

CO 5: To apply Coloring of fuzzy hyper graphs using various methods. 

 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 Understand Fuzzy relations, Fuzzy equivalence Relations and 

Pattern Classification 

K1 and K2 

CO2 Analyse the various Characterization of fuzzy grapes and their 

applications 

K2 and K4 

CO3 Evaluate the the Gilmore and Hoffman characterization-and 

Operations on fuzzy graphs 

K5 

CO4 Create applications of Fuzzy Transversals of fuzzy graphs. K6 

CO5 Coloring of fuzzy hyper graphs using various methods K3 and k4 

K1- Remember: K2- Understand : K3-Apply, K4- Analyse, K5- Evaluate; K6- create 
 

Mapping with Programme Outcomes 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 S S S S S S S S S S S 

CO2 S S S S S S S S S S S 

CO3 S M S M S S M M S S S 

CO4 S S S S S S S S S M S 

CO5 S S S S S S S S S S M 

 

Score rate : S- Strong = 3 , M-Medium = 2, L-Low:1  

 

 



 

 

Semester -II 

Course Code: M21MTT21                                Fuzzy Theory and Applications 

Course Outcomes: 
 

Upon successful completion of this course , students will be able to 

 
CO 1: Effectively use fuzzy operations. 

CO 2 : Recognize fuzzy numbers as a foundation of fuzzy sets and fuzzy Mathematics. 

CO 3 : Represent the strength of association between elements of the two sets. 

CO 4 : Predict non linear trends. 

CO 5: Identify the formulation and solutions of design problems that are developed using 

fuzzy theory. 

 
CO 

Number 

CO Statement Knowledge 

Level 

CO1 Understand the use fuzzy operations K1 and K2 

CO2 Recognize fuzzy numbers as a foundation of fuzzy sets and 
fuzzy Mathematics 

K2 

CO3 Represent the strength of association between elements of the 

two sets 

K4 

CO4 Predict and evaluate the non linear trends K5 

CO5 Identify the formulation and solutions of design problems that 
aredeveloped using fuzzy theory. 

K6 

K1- Remember: K2- Understand : K3-Apply, K4- Analyse, K5- Evaluate; K6- create 
 

 

Mapping with Programme Outcomes 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 S S S S S S S S S S S 

CO2 S S S S S S S S S S S 

CO3 S M S M S S M M S S S 

CO4 S S S S S S S S S M S 

CO5 S S S S S S S S S S M 

 

Score rate : S- Strong = 3 , M-Medium = 2, L-Low:1  



 

 

 

 

Semester -II 

Course Code M21MTT21                   Topology and Image Processing 

Course Outcomes: 
 

Upon successful completion of this course, Students will be able to 

CO 1: Understand the concept of continuous functions and the product topology. 

CO 2 : Understands the Connectedness and compactness. 

CO 3 : Work with The separation axioms and Normal spaces. 

CO 4 : Understand the concept of Digital Image Fundamentals. 

CO 5: Analyses Image compression standards, image segmentation and Detection of 

discontinuities. 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 Concept of continuous functions and the product topology K1 and K2 

CO2 Apply Connectedness and compactness concepts in image 

analysis 

K3 

CO3 Work with The separation axioms and Normal spaces K4 

CO4 Concept of Digital Image Fundamentals-Evaluation K5 

CO5 Analyse Image compression standards, image  segmentation 

and Detection of discontinuouities. 

K4 

K1- Remember: K2- Understand : K3-Apply, K4- Analyse, K5- Evaluate; K6- create 
 

Mapping with Programme Outcomes 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 S S S S S S S S S S S 

CO2 S S S S S S S S S S S 

CO3 S M S M S S M M S S S 

CO4 S S S S S S S S S M S 

CO5 S S S S S S S S S S M 

 

Score rate : S- Strong = 3 , M-Medium = 2, L-Low:1  



 

 

 

 

Semester -II 

Course Code: M21MTT21                         Non Linear Differential Equations 

Course Outcomes: 
 

Upon successful completion of this course , Students will be able to 

CO 1: Understand general phase plane and some population models. 

CO 2 : Work with Equivalent linear equation by harmonic balance and accuracy of a 

Period estimate. 

CO 3 : Work with amplitude equation for undammed pendulum and its applications 

CO 4 : Analyze Time Varying Systems. 

CO 5: Evaluate Stability of linear systems. 
 

 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 Understand general phase plane and some population models K1 and K2 

CO2 Work with Equivalent linear equation by harmonic balance and 

accuracy of a Period estimate 

K2 and K3 

CO3 Work with amplitude equation for undammed pendulum and its 

applications 

K3 

CO4 Analyze Time Varying Systems K4 

CO5 Evaluate Stability of linear systems. K5 

 

K1- Remember: K2- Understand : K3-Apply, K4- Analyse, K5- Evaluate; K6- create 
 

 

 

Mapping with Programme Outcomes 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 S S S S S S S S S S S 

CO2 S S S S S S S S S S S 

CO3 S M S M S S M M S S S 

CO4 S S S S S S S S S M S 

CO5 S S S S S S S S S S M 

Score rate : S- Strong = 3 , M-Medium = 2, L-Low:1  



 

 

SEMESTER -II 

Course Code: M21MTT21                                                                   Inventory Control Models 

Course Outcomes: 
 

Upon successful completion of this course , Students will be able to 

 
CO 1: Understand inventory control, Forecasting, Demand models , Constant model, 

Trend model, Trend-seasonal model. 

CO 2 : Work with various type of Quantity discounts. 

 

CO 3 : Work with distribution of the inventory position, an important relationship, 

Compound Poisson demand, Normally distributed demand. 

CO 4 : Analyze Service levels. 

 

CO 5: Evaluate Optimality of (s,S) policies, Updating order quantities and reorder 
points in practice. 

 
 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 Understand inventory control, Forecasting, Demand models K1 and K2 

CO2 Evaluate various type of Quantity discounts K5 

CO3 Apply distribution of the inventory position, an important 

relationship,Compound Poisson demand, Normally distributed 

demand 

K3 

CO4 Analyze Service levels K4 

CO5 Evaluate Optimality of (s,S) policies, Updating order quantities 

and reorder points in practice. 

K5 

K1- Remember: K2- Understand : K3-Apply, K4- Analyse, K5- Evaluate; K6- create 
 

Mapping with Programme Outcomes 
 

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 S S S S S S S S S S S 

CO2 S S S S S S S S S S S 

CO3 S M S M S S M M S S S 

CO4 S S S S S S S S S M S 

CO5 S S S S S S S S S S M 

 

Score rate : S- Strong = 3 , M-Medium = 2, L-Low:1  


