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B. Sc.(Hons) Mathematics- Program Outcomes (POs) Code Description

PO-1 Ability to acquire in-depth knowledge of algebra, calculus, geometry, differential
equations and several other branches of mathematics. This also leads to study of related areas
like computer science, physical science and Mathematical Biology. Thus, this Program helps
learners in building a solid foundation for higher studies in mathematics.

PO-2 The skills and knowledge gained has intrinsic beauty, which also leads to proficiency in
analytical reasoning. This can be utilized in modelling and solving real life problems.

PO-3 To recognize patterns and to distinguish between essential and irrelevant aspects of
problems.

PO-4 Utilize mathematics to solve theoretical and applied problems by critical understanding,
analysis and synthesis.

PO-5 Ability to share ideas and insights while seeking and benefitting from knowledge and
insight of others. This helps them to learn behave responsibly in a rapidly changing
interdependent society.

PO-6 Ability to communicate mathematics effectively by written, computational and graphic
means.

PO-7 Create mathematical ideas from basic axioms.

PO-8 Ability to apply multivariable calculus tools in physics, economics, optimization, and
understanding the architecture of curves and surfaces in plane and space etc.

PO-9 Able to present mathematics clearly and precisely, make vague ideas precise by
formulating them in the language of mathematics, describe mathematical ideas from multiple
perspectives and explain fundamental concepts of mathematics to non-mathematicians



PO-10 This Program will also help students to enhance their employability for jobs in banking,
insurance and investment sectors, data analyst and in various other public and private
enterprises. Students also able to opt Mathematics paper in Civil service examination.

List of Core Course (CC) with Course Outcomes (CO):

1. CC-1: Calculus, Geometry & Differential Equation

After the completion of the course, Students will be able to

i)

i)
i)

understand about application of derivatives and integration for physical
and dynamical problems.

Learn geometry of different curves and surfaces under 2 and 3 dimension.
Construct mathematical models for the problems from Physics and
Biology and solve them.

2. CC-2: Algebra

After the completion of the course, Students will be able to

Vi)

vii)

understand about complex numbers and its several properties, De Moivre’s
theorem and its applications.

Learn Relation between roots and coefficients, transformation of equation,
Descartes rule of signs, cubic and biquadratic equation.

And for Inequality: The inequality involving AM> GM> HM, Cauchy-
Schwartz inequality.

Solve the matrix equation Ax = B using row operations and matrix
operations.

Find the determinant of a product of square matrices, of the transpose of a
square matrix, and of the inverse of an invertible matrix

Find the characteristic equation, eigenvalues and corresponding
eigenvectors of a given matrix.

Determine if a given matrix is diagonalizable.

3. CC-3: Real Analysis

After the completion of the course, Students will be able to

i) describe fundamental properties of the real numbers that lead to the formal
development of real analysis.

i) comprehend rigorous arguments developing the theory underpinning real analysis.
iii) demonstrate an understanding of limits and how they are used in sequences, series,
differentiation and integration.

iv) construct rigorous mathematical proofs of basic results in real analysis.



V) appreciate how abstract ideas and rigorous methods in mathematical analysis can be
applied to important practical problems.

CC-4: Differential Equations & Vector Calculus
After the completion of the course, Students will be able to

) Student will be able to solve first order differential equations utilizing the
standard techniques for separable, exact, linear, homogeneous, or
Bernoulli cases.

i) Student will be able to find the complete solution of a nonhomogeneous
differential equation as a linear combination of the complementary
function and a particular solution.

iii) Student will be introduced to the complete solution of a nonhomogeneous
differential equation with constant coefficients by the method of
undetermined coefficients.

iv) Student will be able to find the complete solution of a differential equation
with constant coefficients by variation of parameters.

V) Student will have a working knowledge of basic application problems
described by second order linear differential equations with constant
coefficients

CC-5: Theory of Real Functions & Introduction to Metric Space

After the completion of the course, Students will be able to
) understand the properties of different type of real functions.
i) Solve problems on Real functions.
iii) Learn about the concept Metric Space and related theorems.
iv) Solve problems on Metric Space.

CC-6: Group Theory 1

After the completion of the course, Students will be able to

i) understand the importance of algebraic properties with regard to working within
various number systems.

ii) learn about subgroup, cyclic group, generator, coset, Lagrange’s Theorem, Normal
subgroup.

iii) generate groups given specific conditions.

iv) investigate symmetry using group theory.

v) structured some physical problems for Mathematical Physics and Chemistry.

CC-7: Numerical Methods

After the completion of the course, Students will be able to

1) Derive numerical methods for various mathematical operations and tasks,
such as interpolation, differentiation, integration.
i) solve linear and nonlinear equations and the differential equations.

1i1) Analyse and evaluate the accuracy of common numerical methods.
CC-8: Riemann Integration and Series of Functions

After the completion of the course, Students will be able to



Learn about some properties of Reimann integrable function And the
applications of the fundamental theorem of integration.

know about the concept of improper integrals and Beta-Gamma functions.
Learn about Cauchy criteria for uniform convergence and why Weierstrass
M- test for uniform convergence.

Know About the constraints for the inter changeability of differentiability
and integrability with infinite sum.

approximate transcendental functions in terms of power series as well as
differentiation and integration of power series.

9. CC-9: Multivariate Calculus

After the completion of the course, Students will be able to

i)

i)
i)

Explain the concept/theory in multivariate functions, partial differentiation
and multiple integration.

[lustrate the basic applications of multivariate calculus.

Apply multivariate calculus techniques to solve simple questions.

10. CC-10: Ring Theory and Linear Algebra |

After the completion of the course, Students will be able to

i)

Understand ideas about rings, properties of rings, subrings, integral domains
and fields, characteristic of a Ring & Ideal.

Learn about Ring homomaorphisms, properties of ring homomorphisms.
Isomorphism theorems I, Il and 111, field of quotients and its application in
real life problems.

Learn about Vector spaces, subspaces, algebra of subspaces, quotient
spaces, linear combination of vectors, linear span, linear independence,
basis and dimension, dimension of subspaces and its application for solving
system of linear equations.

Also learn about Linear transformations, null space, range, rank and nullity
of a linear transformation, matrix representation of a linear transformation,
Isomorphisms & Isomorphism theorems and there applications in 2D & 3D
to classify about the nature of the conics.

11. CC-11: Partial Differential Equations & Applications

After the completion of the course, Students will be able to

i) classify partial differential equations and transform into canonical form.

ii) solve linear partial differential equations of both first and second order.

iii) apply partial derivative equation techniques to predict the behaviour of certain
phenomena.



12.

13.

iv) apply specific methodologies, techniques and resources to conduct research and
produce innovative results in the area of specialisation.

v) extract information from partial derivative models in order to interpret reality.

vi) identify real phenomena as models of partial derivative equations.

CC-12: Group Theory Il

After the completion of the course, Students will be able to

i) understand the importance of algebraic properties with regard to working within
various number systems.

ii) extend group structure to finite permutation groups (Cayley's Theorem).

iii) understand Sylow's Theorems.

iv) generate groups given specific conditions.

V) investigate symmetry using group theory.

CC-13: Metric Spaces and Complex Analysis

After the completion of the course, Students will be able to

)] Learn about the application of Metric Space and related advance theorems.

i) Solve problems using the properties of Metric Space.

iii) Understand about Complex number system and different properties of
complex numbers like continuity, differentiability etc. for complex
function.

iv) Check complex function for analytic, solve contour integration etc.

14. CC-14: Ring Theory and Linear Algebra 1l

After the completion of the course, Students will get ideas
) about Polynomial rings over commutative rings and principal ideal domain.
i) Eisenstein criterion, unique factorization domains, Euclidean domains.
iii) Dual spaces, dual basis, double dual, transpose of a linear transformation
and its matrix in the dual basis.

iv) Inner product spaces and norms, Gram-Schmidt orthogonalization process,
orthogonal complements and able to solve physical and mathematical
problems.

List of Discipline Specific Electives (DSE) courses offered by the department with course

outcomes (CO).

1.

DSE-1: Theory of Equations

After the completion of the course, Students will be able to
) Understand the concept of real and imaginary roots and their numbers.
i) Solve the algebraic equation using relation between roots and coefficients.
iii) Solve 3™ degree and 4™ degree equation using Cardon’s and Ferrari’s
method.
iv) Construct and solve polynomial equation in their future research work.



2. DSE-2: Probability & Statistics

After the completion of the course, Students will be able to
)] Understand the concept of probabilistic and statistical analysis.
i) Used in varied applications in engineering and science like
Biological/Ecological modelling, climate prediction and computer
networks etc.

3. DSE-3: Mechanics

After the completion of the course, Students will be able to

)] Learn and understand the concepts of dynamics.

i) Develop working skills in the dynamic analysis of both particles and rigid
bodies.

iii) Understand the basics of dynamics, including free body diagrams and
kinematics, and broadens those basics through the extensive use of vector
mathematics to 3-D problems.

iv) Learn the mathematical formulations of dynamics problems.

4. DSE-4: Mathematics Modelling.
After the completion of the course, Students will be able to

i) Solve Power series solution of Bessel’s equation and Legendre’s equation.

i) Solve Ordinary Differential Equation using Laplace Transformation.

iii) Learn about Monte Carlo simulation modelling.

iv) Understand about generating random numbers: middle square method,
linear congruence, queuing models.

V) Learn about geometric solution algebraic solution and solve simplex
method with sensitivity analysis in Programming Problem.

List of Skill Enhancement Courses (SEC) offered by the department with course outcomes

(CO).

1. SEC-1: Logic & Sets

After the completion of the course, Students will be able to

)] Properly use the vocabulary and symbolic notation of higher mathematics in
definitions, theorems, and problems.

i) Analyse the logical structure of statements symbolically, including the proper
use of logical connectives, predicates, and quantifiers.

iii) Construct truth tables, prove or disprove a hypothesis, and evaluate the truth of
a statement using the principles of logic.



Solve problems and write proofs using the concepts of set theory, including
the methods of Venn diagrams and truth tables.

Solve problems and write proofs using the basic definitions and the
fundamental properties of subsets and operations on the real numbers,
integers, rational and irrational, even and odd, multiples or factors of whole
numbers.

2. SEC-2: Graph Theory:

After the completion of the course, Students will be able to

D)

Understand the basics of graph theory and their various properties.

Model problems using graphs and to solve these problems algorithmically.
Apply graph theory concepts to solve real world applications like routing,
TSP/traffic control, etc.

Optimize the solutions to real problems like transport problems etc.

List of Generic Electives (GE) courses offered by the department with course outcomes (CO).

1. GE-1:

Calculus, Geometry & Differential Equation

After the completion of the course, Students will be able to

i)

i)
i)

2. GE-2:

understand about application of derivatives and integration for physical
and dynamical problems.

Learn geometry of different curves and surfaces under 2 and 3 dimension.
Construct mathematical models for the problems from Physics and
Biology and solve them.

Algebra

After the completion of the course, Students will be able to

i)

i)
i)
iv)

v)

understand about complex numbers and its several properties, De Moivre’s
theorem and its applications.

Learn Relation between roots and coefficients, transformation of equation,
Descartes rule of signs, cubic and biquadratic equation.

And for Inequality: The inequality involving AM> GM> HM, Cauchy-
Schwartz inequality.

Solve the matrix equation Ax = B using row operations and matrix
operations.

Find the determinant of a product of square matrices, of the transpose of a
square matrix, and of the inverse of an invertible matrix



vi) Find the characteristic equation, eigenvalues and corresponding
eigenvectors of a given matrix.
vii)  Determine if a given matrix is diagonalizable.



HALDIA GOVERNMENT COLLEGE
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Curriculum for 3-Year BSc (GENERAL) in

Mathematics

Under Choice Based Credit System (CBCS) w.e.f. 2018-2019

B. Sc.(General) Mathematics- Program Outcomes (POs) Code Description

PO-1 Ability to acquire working knowledge of algebra, calculus, geometry, differential
equations and several other branches of mathematics. This also leads to study of related areas
like Statistics, computer science, physical science and Chemistry. Thus, this Program helps
learners in building a technical knowledge for application of basic higher mathematics in
different areas of study.

PO-2 The skills and knowledge gained has intrinsic beauty, which also leads to proficiency in
analytical reasoning. This can be utilized in modelling and solving real life problems.

PO-3 To recognize patterns and to distinguish between essential and irrelevant aspects of
problems.

List of Core Course (CC) with Course Outcomes (CO):
1. DSC-1A (CC-1) : Differential Calculus:
After the completion of the course, Students will be able to

)] Explain the relationship between the derivative of a function as a function and the
notion of the derivative as the slope of the tangent line to a function at a point.

i) Compare and contrast the ideas of continuity and differentiability.

iii) Learn about tangent-normal, curvature, asymptotes, concavity, convexity etc. and
curve tracing.

iv) Know about Mean Value Theorems to understand the behaviour of curves.

V) know the claim rule and use it to find derivatives of composite functions.

vi) To find maxima and minima, critical points and inflection points of functions and
to determine the concavity of curves.

vii)  Learn Taylor’s theorem with Lagrange’s and Cauchy’s forms of remainder, Power
series and its convergences.

viii)  Calculate limits in inderminate forms by a repeated use of L’ Hospital rule.



2. DSC-1B(CC-2): Differential Equations: After the completion of the course, Students
will be able to

)

vii)

viii)

iX)

Student will be able to solve first order differential equations utilizing the
standard techniques for separable, exact, linear, homogeneous, or
Bernoulli cases.

Student will be able to find the complete solution of a nonhomogeneous
differential equation as a linear combination of the complementary
function and a particular solution.

Student will be introduced to the complete solution of a nonhomogeneous
differential equation with constant coefficients by the method of
undetermined coefficients.

Student will be able to find the complete solution of a differential equation
with constant coefficients by variation of parameters.

classify partial differential equations and transform into canonical form.
Solve linear partial differential equations of both first and second order.
Apply partial derivative equation techniques to predict the behaviour of
certain phenomena.
Apply specific methodologies, techniques and resources to conduct research
and produce innovative results in the area of specialisation.
Extract information from partial derivative models in order to interpret
reality.

3. DSC-1C(CC-3): Real Analysis

After the completion of the course, Students will be able to
i) describe fundamental properties of the real numbers that lead to the formal development of

real analysis.

i) comprehend rigorous arguments developing the theory underpinning real analysis. iii)
demonstrate an understanding of limits and how they are used in sequences, series,
differentiation and integration.

iv) construct rigorous mathematical proofs of basic results in real analysis.
V) appreciate how abstract ideas and rigorous methods in mathematical analysis can be applied
to important practical problems.

4. DSC1DT(CC-4): Algebra (Abstract)

After the completion of the course, Students will be able to

i)

i)
iii)
iv)

v)
Vi)

understand the importance of algebraic properties with regard to working
within various number systems.

learn about subgroup, cyclic group, generator, coset, Lagrange’s Theorem,
Normal subgroup.

generate groups given specific conditions.

investigate symmetry using group theory.

structured some physical problems for Mathematical Physics and Chemistry.
Learn about Ring, Subring, Integral domain, Field and solve associate
problems.



List of Discipline Specific Electives (DSE) courses offered by the department with course

outcomes (CQO).

1. DSELT: Linear Algebra

After the completion of the course, Students will be able to

i)

Learn about Vector spaces, subspaces, algebra of subspaces, quotient
spaces, linear combination of vectors, linear span, linear independence,
basis and dimension, dimension of subspaces and its application for solving
system of linear equations.

Also learn about Linear transformations, null space, range, rank and nullity
of a linear transformation, matrix representation of a linear transformation,
Isomorphisms & Isomorphism theorems and there applications in 2D & 3D
to classify about the nature of the conics.

2. DSE2T: Linear Programming

After the completion of the course, Students will be able to

i)
i)
i)

iv)

Get familiarize with the mathematical formulation of a real world problem.
Acquaint with the problem solving techniques theoretically as well as
graphically.

Tackle several parameters into account while dealing with the problem.
Make aware the students about the applications of various forms of Linear
Programming.

List of Generic Electives (GE) courses offered by the department with course outcomes (CO).

1. SEC-4: Probability and Statistics

After the completion of the course, Students will be able to

i)
i)

Understand the concept of probabilistic and statistical analysis.
Used in varied applications in engineering and science like
Biological/Ecological modelling, climate prediction and computer
networks etc.






