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M.Sc. Mathematics 

PO1: To provide 

advanced knowledge and 

expertise in order to 

produce competent, 

creative and imaginative 

postgraduate students 

with a strong scientific 

acumen. 

PO2: To promote 

independent and 

collaborative learning. 

PO3: Provide training to 

develop sound skills and 

acquire the latest 

theoretical and practical 

knowledge in the chosen 

fields of study. 

           

PSO1: To provide specialization in 

Mathematics and its related fields. 

PSO2: To provide guidance to 

incorporate specific study from 

one branch of mathematics into 

another. 

PSO3: To develop motivation for 

research as well as to provide 

efficiency towards seeking career 

opportunities in mathematics 

education, finance, applied 

mathematics and other math 

related fields. 
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Semester Subject Code Title of the paper Programme outcomes Course Outcomes 

I M101T Algebra -I 

This course will:  

1. Present the 

relationships between 

abstract algebraic 

structures like Groups and 

Rings. 

2. Discuss the importance 

of algebraic properties 

relative to working within 

various number systems. 

3. Develop the ability to 

form and evaluate 

conjectures 

Students will be able to: 

1. Demonstrate all course 

objectives practically 

2. Demonstrate the 

applications of algebraic 

techniques to identify 

reducible and irreducible 

polynomials, symmetric and 

asymmetric structures generate 

prime numbers used to protect 

confidential data through 

encryption using Sylows 

theorems. 

I M102T Real Analysis 

This course will: 

1. Define the limit of a 

function at a value, a limit 

of a sequence, continuity 

of a function and uniform 

continuity of a function 

and the Cauchy criterion 

and prove various 

theorems about limits of 

sequences and series 

functions and emphasize 

the proofs’ development. 

2. Prove the Inverse 

function theorem, Implicit 

function theorem, Rank 

theorem and emphasize 

the proofs’ development. 

3. Define Riemann, 

Riemann-Stieltje’s 

integrals and sums. Prove 

various theorems about 

Riemann and Riemann-

Stylite’s sums, integrals 

and emphasize the proofs’ 

development of various 

integrating techniques 

like integration by parts, 

change of variable. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Apply learnt methods to 

develop various integration 

techniques, establish various 

numerical methods by 

developing theorems on 

equations of real coefficients.  
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Semester Subject Code Title of the paper Programme outcomes Course Outcomes 

I  M103T Topology-I 

This course will: 

1. Explain the notion of 

metric space, construct the 

topology by using the 

metric and using this 

topology identify the 

continuity of the functions 

which are defined between 

metric spaces. 

2. Define the notion of 

topology, construct 

various topologies on a 

general set which is not 

empty by using different 

kinds of techniques, 

compare these topologies 

and identify the special 

subsets of the topology 

that are called base and 

subbase which generate 

elements of the topology.  

3.  Construct topologies 

which accept a given 

family of sets base or 

subbase. 

 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Apply the learnt 

methodologies in the fields 

of image processing, 

network topologies, 

robotics etc. 

I M104T 

Ordinary 

Differential 

 Equations 

This course will: 

1. Provide the standard 

methods for solving 

ordinary differential 

equations. 

2. Classify the ordinary 

differential equations 

according to order and 

linearity as well as 

distinguish the initial and 

boundary value problems. 

 

 

 

 

 

 

Students will be able to: 

1. Create and analyse 

mathematical modelling 

using differential equations 

which helps to solve 

problems in different fields 

such as circuits, population 

modelling etc.  

2. Demonstrate the ability 

to integrate knowledge and 

ideas of differential 

equations by analysing 

their solutions to explain 

resulting physical process. 

 



 

 

 

emester Subject Code 
Title of the 

paper 
Programme outcomes Course Outcomes 

I M105T 
Discrete  

Mathematics 

This course will: 

Provide an introduction to 

the study of Discrete 

Mathematics, a branch of 

contemporary mathematics 

that develops reasoning and 

problem-solving abilities, 

with an emphasis on proof. 

Topics include Logic, 

Mathematical Reasoning 

and proof, Set Theory, 

Combinatorics and Graph 

Theory. This course is 

intended for students 

capable of and interested in 

progressing through the 

concepts of discrete 

mathematics in more depth 

and at an accelerated rate. 

Graphing calculators are an 

integral part of this course. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Use logical techniques 

effectively to analyse basic 

discrete structures and 

algorithms. Use logical 

notations to define and reason 

about fundamental 

mathematical concepts and also 

apply graph theory models to 

solve real world problems. 

I M106P 

Maxima 

Practical’s  

for Discrete 

 Mathematics 

This course will: 

1. Provide knowledge 

about programming of 

discrete mathematical 

problems like recurrence 

relations, Hasse diagrams, 

pcnf, pdnf, finding shortest 

distance etc. using maxima 

tools. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Program and also establish 

different algorithms of all the 

Discrete Mathematical 

problems using Maxima 
 

I M107SC 

An 

Introductory  

Course on  

Cryptography 

This course will: 

1. Enable the students to 

learn fundamental concepts 

of cryptography and 

number theory. 

2. Help to identify 

computer and network 

security threats, classify the 

threats and develop models 

to resolve it. 

3. Explain the encryption 

and decryption of messages 

using Caesar cipher, 

Playfair cipher, Hill cipher, 

Block cipher, Stream 

cipher, RSA etc. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Apply learnt methods to 

develop security models to 

prevent, detect and  

recover from the cyber-attacks 

and design algorithms to secure 

confidential data. 

 

 

 

 

 



 

 

 

 

 

Semester Subject Code Title of the paper Programme outcomes Course Outcomes 

II  M201T Algebra -II 

This course will: 

1. Present the relationships 

between abstract algebraic 

structures like Fields and 

Modules. 

2. Discuss the importance of 

algebraic properties relative 

to solve equations within 

various number systems like 

rational, real and complex 

numbers. 

3. Develop the ability to 

form and evaluate 

conjectures as well as 

theorems. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Construct polynomials 

without using a scale and a 

protractor but with exact 

dimensions using Galois 

Theory and also learn 

commutative algebra 

techniques by adopting 

morphisms study.  

II  M202T 
Complex  

Analysis 

This course will: 

1. Perform algebra with 

complex numbers, compute 

sums, products, quotients, 

conjugate, modulus, and 

argument of complex 

numbers, and also find all 

integral roots and all 

logarithms of nonzero 

complex numbers. 

2. Identify complex-

differentiable functions, 

express complex 

differentiable functions as 

power series and also find 

parametrizations of curves, 

and use Cauchy’s integral 

theorem and formula to 

compute line integrals. 

3. Use the residue theorem 

and identify the isolated 

singularities of a function 

and determine whether they 

are removable, poles, or 

essential and also compute 

innermost Laurent series at 

an isolated singularity, and 

determine the residue. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Demonstrate the 

applications of complex 

numbers in major areas of 

engineering - signal 

processing and control theory 

and also in mathematical    

physics for solving boundary 

problems on very 

complicated domains 

 

 

 

 

 

 

 

 



 

 

 

Semester 
Subject 

Code 
Title of the paper Programme outcomes Course Outcomes 

II M203T Topology-II 

 This course will: 

1. Explain the notion of 

separation axioms, I and II 

countableness, compactness 

and compactification.  

2. Construct various separated 

topological spaces like 

Hausdorff space, Tychonoff 

spaces etc…and provide 

different properties like 

topological and hereditary 

properties for the same. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Apply the learnt 

techniques to separate points 

sets and spaces which in turn 

has its direct applications in 

the fields of molecular 

topology, robotics, image 

processing and 

bioinformatics. 

II M204T 

Partial  

Differential  

Equations 

This course will: 

1. Provide the fundamental 

importance of partial 

differential equations. 

2. Classify partial differential 

equations according to 

linearity as well as distinguish 

between initial and boundary 

value problems. 

3. Develop essential methods 

to find solutions of partial 

differential equations. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Solve physical problems 

in engineering and biological 

models and also use the 

integral transform methods 

as tools to connect the time 

domain and frequency 

domain in signal processing, 

periodic physical processes 

etc.. 

 

II 

 

 

 

 

 

 

M205T 

 

 

 

 

 

 

Numerical  

Analysis-I 

 

 

 

 

This course will: 

1. Enhance the problem solving 

skills using an extremely 

powerful problem solving tool 

namely numerical methods. The 

tool is capable of handling large 

system of equations, non-

linearity and complicated 

geometries that are often 

impossible to solve analytically. 

2. Derive appropriate numerical 

methods to solve algebraic and 

transcendental equations, also 

develop appropriate numerical 

methods to solve differential 

equations. 

3. Derive appropriate numerical 

methods to calculate definite 

integrals and also demonstrate 

understanding of common 

numerical methods and how 

they are used to obtain 

approximate solutions to 

otherwise intractable 

mathematical problems. 

Students will be able to: 

Demonstrate all course 

objectives practically. 

2.   Apply learnt methods for 

the analysis, simulation, and 

design of engineering      

processes. 



Semester 
Subject 

Code 
Title of the paper Programme outcomes Course Outcomes 

II M206P 

Scilab 

Practical’s  

for Numerical  

Analysis-I 

This course will: 

1. Help students develop 

Scilab programs for different 

numerical methods adopted   

     for solving algebraic 

equation and system of 

equations. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

II M207SC 
Continuum  

Mechanics 

This course will: 

1. Introduce essentials of 

modern Continuum 

Mechanics by establishing 

certain classical continuum 

models within a modern 

framework.  

2. Gives a firm 

understanding of classical 

models such as the 

deformation models and 

motion models of a 

continuum.  

 Students will be able to: 

Demonstrate all course 

objectives practically. 

2.  Utilize equations of 

continuum mechanic to 

develop the principles of 

material as        well as spatial 

frame difference and material, 

spatial symmetry. In addition, 

they involve linearization of 

various types.  

3. Attempt to study models 

which account for a wider 

array of physical phenomena.  

III M301T 
 

Linear Algebra 

This course will: 

1. Explain the basic 

arithmetic operations on 

vectors and matrices, 

including inversion and 

determinants, using 

technology where 

appropriate and also explain 

the basic terminology of 

linear algebra in Euclidean 

spaces, including linear 

independence, spanning, 

basis, rank, nullity, 

subspace, and linear 

transformation. 

2. Defines projections and 

orthogonality among 

Euclidean vectors, including 

the Gram-Schmidt 

orthonormalization process 

and orthogonal matrices. 

3. Explain the abstract 

notions of vector space and 

inner product space. 

 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Model real-life problems 

mathematically 

 

 

 

 

 



Semester Subject Code Title of the paper Programme outcomes Course Outcomes 

III M302T 
Functional 

Analysis 

The course will: 

1. Present the relationships 

between linear algebraic 

spaces like Banach and 

Hilbert spaces. 

2. Discuss the importance 

of algebraic properties 

relative to working within 

various metric systems. 

3. Develop the ability to 

form and evaluate 

conjectures. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Apply the learnt 

techniques in the field of 

signal processing, 

Mathematical finance – 

martingale measures, 

Machine learning etc. 

III M303T 
Differential 

 Geometry 

This course will: 

1. Introduce key concepts 

and techniques of 

Differential Geometry and 

possible topics include 

surfaces in Euclidean 

space, general 

differentiable manifolds, 

tangent spaces and vector 

fields and differential 

forms. 

2. Explain the concepts and 

language of differential 

geometry and its role in 

modern mathematics. 

Analyse and solve complex 

problems using appropriate 

techniques from differential 

geometry. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Apply problem-solving 

with differential geometry 

to diverse situations in 

physics, engineering, 

specific research problems 

or other mathematical 

contexts. 

 

 

 

 

 

 

 

III 

 

 

 

 

 

 

M304T 

 

 

 

 

 

 

Fluid Mechanics 

This course will: 

1. Helps to understand 

basic concept of fluid flow 

and fluid flow 

measurements and its 

applications in many 

industries including pipe 

flow, fluid machinery and 

agitation and mixing etc. 

2. Familiarize the students 

with fluid statics and fluid 

dynamics. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Know the basic 

principles of fluid 

mechanics. 

3. Analyse fluid flow 

problems with the 

application of the 

momentum and energy 

equations, pipe flows as 

well as fluid machinery. 

 

 

 

 



 

Semester 
Subject 

Code 
Title of the paper Programme outcomes Course Outcomes 

III  M305T 
Numerical  

Analysis-II 

 This course will:  

1. Enhance the problem-

solving skills using an 

extremely powerful problem 

solving   

    tools namely numerical 

methods. All tools are 

capable of handling large 

system of  

    equations, non-linearity 

and complicated geometries 

that are often impossible to  

    solve analytically. 

2. Derive appropriate 

numerical methods to solve 

ODE and PDE 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Apply learnt methods for 

the analysis, simulation, 

and design of engineering 

processes. 

III  M306P 

Scilab Practicals  

for Numerical  

Analysis-II 

This course will: 

1. Help students develop 

Scilab programs for different 

numerical methods adopted 

for solving ODE and PDE 

equations. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

III  M307OE 
Operations 

Research 

This course aims at 

familiarizing the students 

with quantitative tools and 

techniques, which are 

frequently applied to 

business, decision making 

and to provide a formal 

quantitative approach to 

problem solving and an 

intuition about situation 

where such an approach is 

appropriate 

1.Students will be able to:  

Learn the quantitative tools 

and techniques for business, 

decision making and also 

learn the formal quantitative 

approach to problem 

solving and intuition about 

situation where such an 

approach is appropriate.  

 

 

 

 

 

 

 

 

 

 

 



 

Semester Subject Code Title of the paper Programme outcomes Course Outcomes 

IV  M401T 
Measure and 

 Integration 

This course will: 

1. Introduce abstract 

measure on the real line 

and in n-dimensional 

Euclidean space.  

2. Explain basic and 

advanced directions of 

the theory. 

3. Helps learn integration 

with respect to any 

measure and Lebesgue 

integration also related 

results. 

Students will be able to:   

1. Demonstrate all course 

objectives practically. 

2. Use the leant methods to 

study quantum theory, 

stochastic calculus, Harmonic 

analysis, probability and 

statistics etc… 

IV  M402T 
Mathematical  

Methods 

This course will: 

1. Introduce integral 

equations and integral 

transforms and 

perturbation techniques. 

2. Emphasizes the role of 

Volterra and Fredholm 

equations as unifying 

tools in the study of 

functional equations, 

presents the relation 

between abstract 

Volterra, Fredholm 

equations and other types 

of functional-differential 

equations. 

Students will be able to: 

1. Demonstrate all objectives 

practically. 

2. Know the use of Laplace 

transform and Fourier 

transforms in system 

modelling, digital signal 

processing, process control, 

solving Boundary Value 

Problems. Also apply the 

technique of perturbations in 

several nonlinear optimal 

control problems. 

IV M403T(A) Graph Theory 

This course will: 

1. Cover a variety of 

different problems in 

directed/undirected 

graph, connectivity, 

connected components, 

subgraph, in family of 

graphs like clique, 

independent set, planar 

graphs, graph colouring, 

stable matching and 

factorization.   

Students will be able to: 

1. Demonstrate all objectives 

practically. 

2. After the course the 

student will have a strong 

background of graph theory 

which has diverse 

applications in the areas of 

computer science, biology, 

chemistry, physics, 

sociology, and engineering.  

 

 

 

 

 



 

 

 

Semester Subject Code Title of the paper Programme outcomes Course Outcomes 

IV M403T(B) 

 

Magneto 

Hydrodynamics 

This course will: 

1. Introduce 

fundamental concepts 

like magnetic field 

inducing current in 

moving conductive 

fluid, polarization of 

fluid etc.. 

2. Studies the set of 

equations that describe 

MHD which are a 

combination of Navier 

– Stokes equation and 

Maxwell’s equations. 

Students will be able to: 

1. Demonstrate all objectives 

practically. 

2. Apply all the learnt 

phenomena in fields of 

Geophysics, Astrophysics, 

build sensors, Engineering, 

Magnetic drug targeting etc… 

IV M403T(C) 

Finite Element  

Methods and its  

Applications 

This course will: 

1. Introduce the 

mathematical concepts 

to obtain approximate 

solutions of ODE and 

PDE. 

2. Discuss the range of 

problems that arise in 

the analysis of 

economic data and the 

methods available to 

address these problems. 

3. Discuss modelling 

complex geometrical 

problems and solution 

techniques. 

Students will be able to: 

1. Demonstrate all course 

objectives practically. 

2. Apply FEM for structural 

applications using truss, beam, 

frame and plane elements. Also 

solve and interpret results to 

realistic engineering problems 

through the use of a major 

commercial general purpose as 

in petroleum industry. 

IV 

 

Project Work 

This course will: 

1. Train students to 

find solutions to on real 

life challenging 

problems in many 

interdisciplinary fields. 

2. Introduce students to 

the research 

environment.  

Students will be able to: 

1. Apply all learnt 

mathematical techniques to 

solve problems in real life. 

2. Conduct valuable research in 

different fields of Mathematics 

that suits his/her interests 

 

 

 


