
M.Sc. APPLICABLE MATHEMATICS 

COURSE OUTCOMES (COs)  

On completion of the course students will be able to 

COURSE COMPONENT COURSE COURSE OUTCOME 

CORE PAPER I ALGEBRA -1 

CO1: Explain sylow’s theorem in 

the study of finite groups.  

CO2: Analyze the class equations 

for finite groups and its applications. 

CO3: Demonstrate the knowledge of 

direct product , finite abelian groups 

and the concepts of modules. 

 CO4: Explain the knowledge of the 

structures of finite fields and 

wedderburn’s theorem on finite 

division rings. 

 CO5: Study a theorem on 

Frobenius, integral quaternions and 

the four square theorem. 

CORE PAPER II REAL ANALYSIS 

CO1: Understand Measure Theory , 

Lebesgue and Riemann Integration 

which are essential mathematical 

concepts.  

CO2: Apply the fundamentals of 

measure theory and be acquainted 

with the proofs of the fundamental 

theorems underlying the theory of 

integration. 

 CO3: Test the convergence of the 

series. Deep understanding of 

convergence, continuity, 

differentiation and integration . 

These concepts add to their strength 

of solving problems.  

CO4: Achieve a good grasp of the 

basic concepts of contraction 

principle, Understand the of Inverse 

function theorem, Implicit function 

theorem.  

CO5: Understand and analyze the 

Special Functions 

CORE PAPER III 
PROGRAMMING IN 

C++ 

CO1: List and use Object Oriented 

Programming concepts for problem 

solving.  



CO2: Apply the concept of 

polymorphism to implement compile 

time polymorphism in programs by 

using overloading methods and 

operators.  

CO3: Use the concept of inheritance 

to reduce the length of code and 

evaluate the usefulness.  

CO4: Apply the concept of run time 

polymorphism by using virtual 

functions, overriding functions and 

abstract class in programs. . 

 CO5: Use I/O operations and file 

streams in programs. 

CORE PRACTICAL I 

COMPUTATIONAL 

LABORATORY I (C++ 

LAB) 

CO1: Examine the basic concepts to 

know the basic OOPs concepts such 

as Class, Inheritance, Abstraction, 

Polymorphism & dynamic binding 

and ability to use data types, 

variables and arithmetic operators. 

CO2: Interpret the teachings of 

function, Inline function, Friend 

function and to implement the 

program using functions.  

CO3: Analyze the concept such as 

Constructors, Operator Overloading 

and Function Overloading 

 CO4: Explain to know about 

Inheritance, Virtual Functions, 

Polymorphism, Mapping Console 

I/O operations  

CO5: Relate the File I/O, error 

handling during File operations and 

Command line Arguments and 

implement program using File 

concepts 

ELECTIVE I 
PROBABILITY AND 

DISTRIBUTIONS 

CO1: Apply problem solving 

techniques using probability 

distributions to solve real world 

events  

CO2: Handle the multiple random 

variables and solving the related 

problems in data analytics.  

CO3: Describe the nature of multiple 

random variables in the analysis of 

bivariate distributions hence to 



design the appropriate models 

relevant to the study.  

CO4: Demonstrate the knowledge in 

sampling distributions and apply its 

characteristics in sample studies. 

CO5: Understand the behaviour of 

statistical convergence on the 

sequences of the random variables 

and using central limit theorem for 

convergence of non-normal 

distributions to normal distribution 

CORE PAPER IV ALGEBRA II 

CO1: Understand the concepts of 

Extension fields and transcendence 

of e. 

CO2: Discuss algebra of linear 

transformations and characteristic 

roots.  

CO3: Appreciate the significance of 

Galois theory.  

CO4: Analyze canonical forms and 

nilpotent transformations.  

CO5: Study the canonical forms and 

rational canonical forms . 

CORE PAPER V TOPOLOGY 

CO1: Solve variety of examples and 

counterexamples of a function which 

is defined on metric spaces,and 

identify the set of points on which a 

function is continuous.  

CO2: Generate a topology from 

collection of subsets , basis for a 

topology, know the definitions of 

standard terms in topology , 

construct various topologies on a 

general set by using different kinds 

of techniques 

 CO3: Construct the product 

topology on the cartesian product of 

topological spaces by using given 

two or more topological spaces. 

Compact space and discus their 

relation in general topological spaces 

and metric spaces in particular.  

CO4: Categorize the separation 

axioms which separate a point from 

another point, a point from a set that 

does not contain this point and a set 



from another set. Express T-1, T-2, 

T-3 separation axioms, regularity and 

normality separation axioms and use 

them to prove various properties. 

CO5: Introduce Connected 

spaces,Totally disconnected spaces 

and their properties. 

CORE PAPER VI 
PROGRAMMING IN 

JAVA 

CO1:Knowledge of the structure and 

model of the Java programming 

language, (knowledge).  

CO2: To apply logical constructs for 

branching and loops as well as use 

iterator objects when appropriate. 

CO3: Identify classes, objects, 

members of a class and relationships 

among them needed for a specific 

problem .  

CO4: Evaluate user requirements for 

software functionality required to 

decide whether the Java 

programming language can meet user 

requirements and learn the basics of 

polymorphism through use of super-

classes and interfaces. 

 CO5: Familiar with the use of input, 

output, and object stream objects and 

to use such streams for file 

processing as well as client/server 

communications tasks. 

CORE PRACTICAL II 
COMPUTATIONAL 

LABORATORY II 

CO1: Able to apply OOP in problem 

solving and develop basic programs. 

CO2: Able to develop basic 

programs on multithreading and 

exception handling  

CO3: Able to implement code for 

accessing the information from files 

CO4: Able to implement code thread 

synchronization and Vector classes. 

CO5: Able to create GUI based 

applications using swings and 

applets. 

ELECTIVE II 
MATHEMATICAL 

STATISTICS 

CO1: Analyse the characteristics of 

the parameters of interest.  

CO2: Apply the knowledge of 

estimating the desired information 

about the parameters by suitable 



metho`ds from the received data. 

 CO3: Gain the theoretical 

knowledge of the proposed 

methodology in hypothesis testing 

which guaranteeing the optimal 

detection. 

 CO4: Design hypothesis performed 

on a sample data and apply the 

desired concept to find inferences 

about population parameter.  

CO5: Handle in taking decisions of 

sample data if there is two or more 

groups are significantly different to 

identify issues between the samples. 

CORE PAPER VII COMPLEX ANALYSIS 

CO1: Analyze analytic functions in a 

punctured disk, behaviour of analytic 

function ,Index of a closed curve, 

Genus and order of an entire 

function, Generalizations of 

harmonic functions to solve the 

Dirichlet problem. 

 CO2 :Classify Singularities, 

Represent functions as Laurent 

series, identify isolated singularities 

using Laurent Expansion, evaluate 

complex integrals using the residue 

theorem and apply the Cauchy 

integral theorem in its various 

versions, and the Cauchy integral 

formula. 

 CO3: Investigate Range of an 

analytic function, some results about 

the range of an analytic function,. 

Explain Hadamard Factorization 

theorem.  

CO4: Apply Schwarz’s lemma, 

Weierstrass Factorization theorem, 

Gamma function. 

 CO5: Demonstrate a relationship 

between Zeta function and the 

Gamma function. Deduce Jensen’s 

formula. 

CORE PAPER VIII 
DIFFERENTIAL 

EQUATIONS 

CO1: To study the method of 

solving Bessel’s and Legendre 

differential equations. 

 CO2: Students will be able to solve 



homogeneous and non-homogeneous 

linear system of differential 

equations with constant coefficients. 

CO3: Students will acquire through 

understanding on the approximate 

analytic method through iterative 

method. 

CO4: Identify the physical situation 

formulate mathematical models and 

using Partial differential equations. 

CO5: Apply the acquired knowledge 

to select the most appropriate method 

to solve particular Partial differential 

equations. 

CORE PAPER IX 
CLASSICAL 

MECHANICS 

CO1: Gain a detailed knowledge 

about the mechanical system of 

particles.  

CO2 :Analyze and evaluate the 

derivation of Lagrange’s Equations 

from Hamilton’s Principle and 

Extension of Hamilton’s Principle to 

Nonholonomic Systems.  

CO3: Understand the concept of 

rigid body, Euler angles and the 

Corolis force. 

 CO4: Analyze the concept of the 

Hamilton Equations of Motion and 

the Principle of Least Action.  

CO5: Understand and apply into 

practical problems 

ELECTIVE III 
PYTHON 

PROGRAMMING 

CO1: Examine Python syntax and 

semantics and be fluent in the use of 

Python flow control and function 

CO2: Demonstrate proficiency in 

handling Strings and File Systems. 

CO3: Create, run and manipulate 

Python Programs using core data 

structures like Lists, Dictionaries and 

use Regular Expressions. 

 CO4: Interpret the concepts of 

Object-Oriented Programming as 

used in Python.  

CO5: Implement exemplary 

applications related to Databases in 

Python. 

CORE PRACTICAL III COMPUTATIONAL CO1: Student should be able to 



LABORATORY III understand the basic concepts 

scripting and the contributions of 

scripting language.  

CO2: Examine the core data 

structures like lists, dictionaries, 

tuples and sets in Python to store, 

process and sort the data. 

 CO3: Identify the external modules 

and import specific methods from 

them.  

CO4: Demonstrate proficiency in 

handling Strings and File Systems. 

CO5: Ability to explore python 

especially the object-oriented 

concepts, and the built-in objects of 

Python 

CORE PAPER X 
FUNCTIONAL 

ANALYSIS 

CO1: Understand the concepts of 

Banach spaces and Hilbert spaces 

and learn to classify with standard 

examples. In particular, spaces of 

sequences and functions.  

CO2: Study the three structure 

theorems of Functional Analysis viz., 

Hahn Banach Theorem, Open 

mapping theorem and Uniform 

Boundedness principle. And 

understanding the applications of 

three structure theorems of 

Functional Analysis. 

 CO3: Understand and Analyze 

results in the theory with accuracy 

and proper formalism. 

 CO4: Understand the concepts of 

relevance Operator Theory and 

discuss Determinants and the 

spectrum of an operator  

CO5: Analyze and apply the 

concepts and applications of Banach 

Algebra. 

CORE PAPER XI 
DIFFERENTIAL 

GEOMETRY 

CO1: To introduce the concept of 

space curves, surfaces and their 

properties. 

 CO2: To explain various concept of 

intrinsic properties of differential 

geometry.  

CO3: To understand the theory of 



 

differential geometry of fundamental 

existence theorem, canonical 

geodesic equation and geodesic 

curvature. 

 CO4: To understand the concept of 

tensor variables and difference from 

scalar or vector variables.  

CO5: Express the transformation of 

tensors. Explain the first and second 

kind of christoffel’s symbols 

ELECTIVE IV 

CALCULUS OF 

VARIATIONS AND 

INTEGRAL 

EQUATIONS 

CO1: Understand various types of 

Functional and Integral equations. 

CO2: Study Volterra and 

Fredholm’s Integral Equations and 

Apply different methods to solve 

Integral Equations.  

CO3: Find Necessary and Sufficient 

condition for a functional to achieve 

extremals.  

CO4: Investigate the functional with 

fixed and moving boundary points. 

CO5: Apply the Fundamental 

Lemma of Calculus of Variations 

and Solve Variational problems. 

ELECTIVE V 
OPERATIONS 

RESEARCH 

CO1: Apply Duality to solve the 

linear programming problem  

CO2: Apply problem solving 

techniques to solve the Dynamic 

programming problems.  

CO3: Demonstrate the Inventory 

control models and apply this model 

to solve real life problems .  

CO4: Study the Queuing theory and 

its applications. 

 CO5: Describe and solve the 

constrained and unconstrained 

optimization problems. 


