DEPARTMENT OF MATHEMATICS
BHAIRAB GANGULY COLLEGE
COURSE OUTCOMES (CO) FOR FOUR YEAR UG PROGRAMME

(Honours, Honours with Research and 3 Year Multi-Disciplinary Course) IN
MATHEMATICS

Under National Education Policy (NEP)
Effective from 2023-2024
SEM-I
Course: MTMDSC101T
Algebra (Marks: 100, Credits: 5)

Course Outcomes:
The students would be able to
CO1: Solve the problem of Complex Numbers and Quadratic Equations.

CO2: Induction Descriptive idea of various properties of complex number and algebraic
functions.

CO3:Understand equivalence relations and partitions, Functions, Invertible functions
CO4:Solve the problem by using Principle of Mathematical induction and number
theory.

CO5: Solve Linear Inequality, calculate Matrices and Determinants, system of linear
equations and various methods to solve them.

SEM-II
Course: MTMDSC202T
Calculus (Marks: 100, Credits: 5)

Course Outcome
The students would be able to
CO1: Determine the points of continuity and discontinuity using the definition of limit.

CO2: Understand the consequences of the Mean value theorem for continuous
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CO3: Application of Taylor’s series expansion

CO4 : Trace the curves in Cartesian and polar form using the concepts of maxima and
minima, asymptotes, tangent and normal, singular points of functions of single and two
variables.

CO5: About different techniques of integration of rational, irrational and trigonometric
functions.

CO6: How to use gamma and beta functions to evaluate the integrals.

CO7: Compute the areas and lengths of the curves in the plane and volume and surfaces
of solids of revolution.

CO 8: Sketching of parametric curves.
SEM-I11

Course - MTMDSC303T

Analytical Geometry and Vector Analysis (Marks: 100, Credits: 5)
Course outcomes:
The students would be able to

CO1: Learn the concept about two dimensional geometry includes classification of
conics and conicoids, polar equation of conics.

CO2: Visualize standard quadratic surfaces like cone, ellipsoid etc.

CO3: Find multiple products of three and more vectors.

CO4: Find differentiation and partial differentiation of vector functions.
CO5: Understand the notions of gradient, divergence and curl.

CO6: Apply calculus on vector valued functions.

COT7: Verify Green’s theorem, Gauss's and Stoke’s theorem.

CO8: Analytical and reasoning skills, which improve their thinking power and enhance
their problem-solving ability.

SEM-1V

Course - MTMDSC404T

Ordinary Differential Equations-1 and Mechanics-I
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After completing the course student can be able to

CO1: Formulate and solve differential equations arising from changes in physical
world.

CO2: Solve the first order exact differential equation by different methods.

CO3: Solve the linear homogeneous equations with constant coefficients, linear non-
homogenous equations.

CO4: Capture the idea of Method of undetermined coefficients and apply
, Method of variation of parameters.
CO5: Understand about Phase-planes and trajectories, concept of equilibrium.

CO6: Solve problems on motion in a straight line and plane, SHM, Projectile in
vacuum , Planetary motion and can apply in real life problems.

Course - MTMDSCA405T

Real Analysis-I
Course outcomes:
On completion of this unit successfully students will be able to:
CO1: Define and recognize the basic properties of field of real numbers.
CO2: Understand the concept of limit point and Bolzano-Weierstrass theorem

CO3: Define and recognize the series and sequence of real numbers and their
convergence.

CO4: Understand the concept of limit and continuity and be familiar with the
statements and some proofs of the standard results about continuous real functions;

CO5: Understand the concept of the differentiability of a real valued function and be
familiar with the statements of the standard results about functions

CO6: Concept of the functions of bounded variation and its applications

Course: MTMDSC406T
Group Theory-1 and Number Theory (Marks: 100, Credits: 5)
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On completion of this unit successfully students will be able to:

CO1: Understand the basic properties of groups, Permutation group, identify abelian
and non-abelian groups.

CO2: Discuss the Lagrange’s theorem and its consequences.

COa3: Characterize the cyclic groups, normal subgroups, simple groups.

CO4: Idea of group homomorphism

CO5: Understand 1st, 2nd and 3rd isomorphism theorems,

CO6: Learn the classification of finite and infinite cyclic groups, Cayley’s theorem .
COT7: Applications of division algorithm in number theory

CO8: Linear congruence and the Chinese remainder theorem, Fermat's little theorem
and its applications, Wilson’s theorem.

CO9: Concept of mobius u- function, Mobius’ inversion law, Euler’s phi function ¢, ,
some properties of Euler's phi-function,

CO10: Idea of Primitive roots and Quadratic Congruence

Course: MTMDSC407T

Partial Differential Equations & Integral Transforms (Marks: 100,
Credits: 5)

Course outcomes:

After completion of this course students can able to:

CO1: Formulate and classify PDE and transform into canonical form

CO2: Solve linear PDE of both first and second order by using different methods

CO3: Understand the basics of integral transforms and its applications encountered in
sciences and technologies, application of Fourier transform

CO4: Understand the applications of Laplace transformation and Fourier
transformations and their difference.

CO5: Solve some special ODE containing special functions with the help of Laplace
Transformation.

CO6: Concept and use of Hankel transform to solve Boundary value problems.
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SEM-V Course: MTMDSC508T
Real Analysis-11 (Marks: 100, Credits: 5)

Course Outcomes:
On completion of this course, the students will be able to

CO1: Describe and interpret different concepts of Riemann Integration & Series of
Functions.

CO2: Clarify and organize different results and methods learned from the theories of
Riemann integration, Improper integrals, Sequence of functions, Fourier series and
Power series.

CO3: Analyze and explain different aspects of this subject that will be necessary to
develop further theories of higher Mathematics.

CO4: Apply and Formulate appropriate results of Riemann Integration & Series of
Functions for the solution of different types of problems.

Course: MTMDSC509T
Ring Theory and Linear Algebra-1 (Marks: 100, Credits: 5)

Course Outcomes:
On completion of this course, the students will be able to

CO1: Describe and interpret the basic knowledge about many mathematical aspects
related to ring theory and linear algebra.

CO2: Clarify and organize basic concepts of rings and linear spaces, viz., subring,
guotient ring, homomorphism, isomorphism and subspace, quotient space, linear
mapping etc.

COa3: Analyze, establish and explain different theories of ring theory and linear algebra
which will give the students more confidence to move forward in their future study of
mathematics.

CO4: Formulate and apply appropriate theories of Ring Theory and Linear Algebra for
the solution of the problems related to Science and Technology.

CO5. Analyse and interpret integral domains and unique factorization domain (UFD),
maximal and prime ideals

CO6.Describe and interpret vector space , inner product space, linear transformation
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CO7.Learn about linear functional, dual spaces and dual basis, bi-dual and
applications

Course: MTMDSC510M

Numerical Analysis (Theory & Practical) (Marks: 100, Theory-50,
Practical-50, Credits: 5)

Course Outcomes:
On completion of this course, the students will be able to

COL1: Describe and interpret the representation of numbers and different type of errors
which may occur in numerical computation.

CO2: Clarify and organize different types of Numerical Methods which will be used to
find the approximate solution of different numerical problems.

COa3: Establish and explain numerical differentiation, integration and their different
theories that will be necessary to develop different branches of Mathematics.

CO4. Apply and formulate the solution ODE and PDE

CO5. Use C programming to solve numerical problems of Science and Technology.

Course: MTMDSC511T
Multivariate Calculus and Metric Spaces (Marks: 100, Credits: 5)

Course Outcomes:
On completion of this course, the students will be able to

CO1: Describe and interpret the connection as well as difference between single
variable calculus and several variables calculus.

CO2: Clarify and organize several concepts of multivariate calculus, specifically,
directional derivative, partial derivative, line integral, double integral, triple integral
etc.

CO3: Analyze and explain different results and theories of several variables calculus
which will give the students more confidence to move forward in their future study of
mathematics

CO4: Design and formulate appropriate methods of Multivariate Calculus for the
solution of the problems associated with Science and Engineering.

Signed by Principal, Bhairab Ganguly College
Signer: Dr. Subhranil Som

Date: Monday, Ja~ 2025 6:23 PM
Location: Kolkata_,:t)

-



CO5: Describe and interpret the concepts of metric space which generalizes the usual
notion of distance.

CO6: Clarify and organize basic properties of open set, closed set and relevant notions
of continuous and uniformly continuous functions on metric spaces

COT7: Analyze important notions of compactness, connectedness, Banach fixed point
theorem,

CO8: Design and formulate appropriate results of metric space for the solution of the
problems associated with Science and Technology.

SEM-VI
Course: MTMDSC612T

Operations Research and Game Theory (Marks: 100, Credits: 5)
Course Outcomes:
On completion of this course, the students will be able to

CO1: Clarify the definition and characteristics of OR and its Mathematical formulation
on real-life problems

CO2: Describe and interpret mathematical background of Linear Programming (LP),
simplex algorithm and different types of LPP.

CO3: Formulate and solve transportation and assignment problems using appropriate
method.

CO4: Analyze and Identify strategic situations and solve simple games using various
techniques such as pure and mixed strategies, geometric method and LP method.

CO5: Explain and apply different results of Linear Programming & Game Theory to
solve problems of Social Science, Science and Engineering.

Course: MTMDSC613T

Group Theory-11 and Ordinary Differential Equations-11 (Marks: 100,
Credits: 5)

Course outcomes:

On completion of this course, the students will be able to
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CO1: Describe and interpret the connection as well as transition between previously
studied group theory and more advanced group theory.

CO2: Learn about external and internal direct product

CO3 : Understand fundamental theorem of finite abelian group and its applications,
theorem related to the number of non isomorphic abelian groups (statement only) and
its applications.

COa3: Analyze and explain theories and results of group theory which will give the
students more confidence to move forward in their future study of mathematics related
to advanced algebra.

CO4: Apply and formulate appropriate methods of advanced Group theory for the
solution of the problems related to various branches of Science and Engineering.

CO5: Concept of Power series solution of linear Ordinary Differential Equations of
second order

CO6: Explain and apply different types Special functions

Course: MTMDSC614T
Probability & Statistics (Marks: 100, Credits: 5)

Course Outcomes:
On completion of this course, the students will be able to

CO1: Describe the concepts of the ground work of mathematical probability and
statistics.

CO2: Develop systematically the entire theory of probability including the convergence
in probability by considering the axiomatic definition of probability only.

COa3: Develop skills for solving different problems of probability and statistics by
considering different theorems of probability and statistics.

CO4: Analyze and explain different results of this subject that will be essential to begin
many important branches of Mathematics and Statistics.

Course- MTMDSC615T
Complex Analysis (Marks: 100, Credits: 5)

Course outcomes:
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CO1: Understand the concept of Stereographic projection and point at infinity

CO2: Define and analyze limits and continuity for complex functions as well as
consequences of continuity

CO3: Apply the concept and consequences of analyticity and the Cauchy Riemann
equations and of results on harmonic and entire functions including the fundamental
theorem of algebra

CO4: Understand the theory and techniques of complex integration
CO5: Analyze sequences and series of analytic functions and types of convergence,

CO6: Represent functions as Taylor, power and Laurent series, classify singularities
and poles, find residues and evaluate complex integrals using the residue theorem

COT7: Identify the isolated singularities of a function and determine whether they are
removable, poles, or essential

CO8: Understand the uses of improper integrals in various situations

Course- MTMDSC716T
Topology (Marks: 100, Credits: 5)

Course outcomes:
On completion of this course, the students will be able to

CO1: Describe and interpret the connection of the point set topology with other
branches of analysis.

CO2: Clarify and organize several concepts like cardinal number, continuum
hypothesis, compactness and connectedness.

CO3: Analyze and explain different theories of this subject that will be necessary to
develop higher Mathematics.

CO4: Gain experience in solving problems of point set topology which will give the
students more confidence to move forward in their higher studies of mathematics and
conclude on some important applications of various branches of Science and
Engineering

Course- MTMDSC717T
Field Extension & Linear Algebra-11 (Marks: 100, Credits: 5)

Course outcomes:
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CO1: Definition and examples of extension fields

CO2: Splitting field for polynomial over a field

CO3: Galois group of a polynomial f(x) over a field F and its exercises;
CO4: Minimal polynomial, eigen space

CO5: Similarity of matrices, reduction to triangular forms, determinant divisors and invariant
factors. Jordan canonical form,

CO6: Spectral theorem for the self adjoint and normal operators

CO7: Bilinear forms, quadratic forms, Hermitian forms, positive definite Hermitian forms & its
direct sum decomposition theorem, principal minor criterion, signature, Sylvester law of inertia.

SEM-VIII
Course- MTMDSC818T

Functional Analysis (Marks: 100, Credits: 5)
Course outcomes:
On completion of this course, the students will be able to

CO1: Describe the concepts of normed linear space, Banach space, inner product space,
Hilbert space and their properties, and operators on Banach space and Hilbert space.

CO2: Analyze and explain fixed point theorems, Open mapping theorem, Closed graph
theorem, Hahn-Banach theorem.

CO3: Design and assess different theories of this subject to develop the skills for solving
different types of problems.

CO4: Apply the results of this topic to solve problems in various branches of science
and engineering, which will give more confident to start advanced branch of functional
analysis

Course- MTMDSCS819T
Mechanics-11 (Marks: 100, Credits: 5)
Course outcomes:

Students can be able to learn about

CO1: Kinematics of a system of particles
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CO2: Velocity and acceleration components in three dimensional Cartesian, cylindrical polar and
spherical co-ordinates of a moving particle in space.

CO3: Various types of problems on dynamics of a rigid body.

COA4: Derivation of Lagrange’s equations for a system under holonomic constraints in a
conservative force-field. Lagrangian function. Ignorable co-ordinates.

CO5: Hamilton’s Principle. Hamilton’s and Lagrange’s equations from Hamilton’s principle.
Principle of Least Action. Canonical Transformations and generating functions

CO6: :. Poisson’s brackets. Lagrange brackets. Phase-space and Liouville’s theorem. Hamilton-
Jacobi equations.

Course- MTMDSC820T
Discrete Mathematics & Differential Geometry (Marks: 100, Credits: 5)

Course outcomes:
On completion of this course, the students will be able to

CO1: Describe and interpret the concepts of space curves and their parametric
equations in vector approach, definition of tangent space, Frenet formulae and related
geometrical concepts, Bertrand curves and helix.

CO2: Clarify and organize definition of surfaces and their parametric representations
in vector approach, developable and minimal surfaces

COa3: Analyze, establish and explain different theories of differential geometry that will
be necessary to develop higher mathematical and physical science.

CO4: Apply appropriate methods of this subject for the solution of the problems
associated with Theoretical Physics.

CO5: Clarify and organize graphs and planar graphs, paths and circuits, Hamiltonian
paths, shortest paths, Eulerian paths, trees and spanning trees

CO 6: Clarify and organize several concepts like Boolean algebras, switching circuits
and Applications of switching circuits

Course- MTMDSC821M
Data Science (Marks: 100, Credits: 5)

After completing this course students will be able to learn
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CO2: Odds ratio and interpretation; Binary Logistic Regression with single predictor:
Interpreting the parameters, Inference for the parameters

COa3: Hierarchical clustering for continuous and categorical data- different choices of
proximity measures

CO4: Discrimination between two multivariate normal populations, Probabilities of
misclassification and their estimation

CO5: Idea of qualitative idea of big data; Missing Value mechanism

CO6: Bivariate data handling, handling the Categorical Data; Fitting Binary Logistic
Regression, Application and inference , Clustering and Classification with practical
applications using Python.

Honours with Research (CP: 15, Marks: 300):

Research Project/ Dissertation (MTMRES801T/M) Research Project/ Dissertation : As
per UG Regulation
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BHAIRAB GANGULY COLLEGE
DEPARTMENT OF MATHEMATICS

Minor COURSE OUTCOMES
SEM-I
Course: MTMMIN101T / MTMCOR101T

Algebra (Marks: 100, Credits: 5)

Course Outcomes:

The students would be able to

CO1: Solve the problem of Complex Numbers and Quadratic Equations

CO2: Induction Descriptive idea of various properties of complex number and algebraic functions
CO3: Solve the problem by using Principle of Mathematical and number theory

CO4: Define and explain basic idea of group structure, ring, field

CO5: Solve Linear Inequality, calculate Matrices and Determinants, system of linear equations and
various methods to solve them.

CO6: Determine eigen values, eigen vectors and diagonalise the matrix.

SEM-II
Course: MTMMIN202T/MTMCOR202T

Calculus (Marks: 100, Credits: 5)
Course outcomes:
After completing the students are able to
CO1: Define limit, continuity, derivative of real functions
CO2: Apply Mean value theorem in different theorem and problems.

CO3: Find out value of integration of different types of functions, reduction formula for
some special functions, beta gamma functions.

CO4: Learn technique of finding length of curve, maxima minima, asymptotes, area,

volume as application of integral calculus.
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SEM-III
Course: MTMMIN303T / MTMCOR303T

Differential Equations (Marks: 100, Credits: 5)

Course outcomes:

After completing the course student can be able to

CO1: Formulate and solve OD and PD differential equations arising from changes in physical world.
CO2: Solve the first order exact differential equation by different methods.

CO3: Solve the linear homogeneous equations with constant coefficients, linear non-homogenous
equations.

COA4: Capture the idea of Method of undetermined coefficients and apply, Method of variation of
parameters.

CO5: Classification of PDE and application of second-order linear ODEs to problems of Dynamics,
motion in a straight line.

SEM-IV
Course: MTMCOR404T

Probability Theory & Mechanics (Marks: 100, Credits: 5)

Course Outcomes:
On completion of this course, the students will be able to
CO1: Describe the concepts of the ground work of mathematical probability and statistics.

CO2: Develop systematically the entire theory of probability including the convergence in
probability by considering the axiomatic definition of probability only.

CO3: Develop skills for solving different problems of probability and statistics by considering
different theorems of probability and statistics.

CO4: Analyze and explain different results of this subject that will be essential to begin many
important branches of Mathematics and Statistics. Signed by Principal, Bhairab Ganguly College
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SEM-V
Course: MTMCORS505T
Linear Programming Problem & Game Theory (Marks: 100, Credits: 5)
Course Outcomes:
On completion of this course, the students will be able to

COL1: Clarify the definition and characteristics of LPP and its Mathematical
formulation on real-life problems

CO2: Describe and interpret mathematical background of Linear
Programming (LP), simplex algorithm and different types of LPP.

CO3: Formulate and solve transportation and assignment problems using
appropriate method.

CO4: Analyze and Identify strategic situations and solve simple games using
various techniques such as pure and mixed strategies, geometric method and
LP method.

CO5: Explain and apply different results of Linear Programming & Game
Theory to solve problems of Social Science, Science and Engineering.

SEM-VI
Course: MTMCOR606T
Numerical Methods and Integral Transforms (Marks: 100, Credits: 5)
Course Outcomes:

On completion of this course, the students will be able to
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CO1: Describe and interpret the representation of numbers and different
type of errors which may occur in numerical computation.

CO2: Clarify and organize different types of Numerical Methods which will be
used to find the approximate solution of different numerical problems.

CO3: Establish and explain numerical differentiation, integration and their
different theories that will be necessary to develop different branches of
Mathematics.

COA4. Understand the basics of integral transforms

CO5: Understand the applications of Laplace transformation and Fourier
transformations and their applications

SEM-VII
Course: MTMSMC701T
Discrete Mathematics (Marks: 100, Credits: 5)
Course outcomes:
After completing this course students will be able to
CO1: Understand Propositional Logic, truth table, De Morgan’s Laws for Logic, Tautologies
CO2: Apply Boolean algebra including Switching circuits.

CO3: Understand different types of graphs, trees, forests and its theorems

CO4: Formulate the matrix representation of graphs.
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Multidisciplinary Course (MDC)
SEM-1/11/m/iv/v/vi

Course: MTMHMD101T / MTMHMD201T / MTMHMD301T/ MTMGMD401T /
MTMGMD501T / MTMGMD601T

Basic Mathematics (Marks: 50, Credits: 3)
Course outcomes:

After completing this course students will be able to

CO1: Concept of Sets, Relations & Functions

CO2: Idea of sample space, Bayes theorem

CO3: calculate of mean, median, mode, variance of data
COA4: Find out rank and inverse of matrix and its applications
CO5: Idea of two dimensional co-ordinate geometry

CO6: Formulate and solution of LPP graphically

Skill Enhancement Course (SEC)
SEM-1/11/V
Course: MTMHSE101M / MTMHSE303M / MTMGSE301M / MTMGSE501M
C-Programming Language (Marks: 50, Credits: 3)
Course outcomes:
At the end of the course, students will be able to:
CO1:Understand the fundamental concepts of programming, the compilation

process, and problem-solving approaches using algorithms and
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CO2:Utilize various data types, operators, expressions, and input/output
functions to create basic programs.

CO3:Implement decision-making structures and iterative control mechanisms
to solve logical problems.

CO4:Manipulate single and multi-dimensional arrays for tasks such as
searching, sorting, and performing matrix operations.

CO5:Apply pointers and dynamic memory allocation techniques to enhance
program efficiency and memory management.

CO6:Design modular programs by defining and using functions, managing

variable scope, and effectively passing parameters.

SEM-II / IV / VI
Course: MTMHSE202M / MTMGSE402M / MTMGSE602M
Programming Language-Python (Marks: 50, Credits: 3)
Course outcomes:
After completing this course students will be able to

CO1: Define different types of error, Syntax Errors, Runtime Errors,
Semantic Errors.

CO2: learn idea of variables and expressions in Python language
CO3: Understand conditionals, Loops, Functions and Strings
CO4: learn about Lists, Tuples and Dictionaries

COS5: Create Files and Modules
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COG6: Calculate factor of an integer, Check Prime numbers, Generate
multiplication tables, Find the roots of a quadratic equation, Solve a system
of linear equations, Plot Functions.
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