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Bachelor of Science ( Mathematics)

CO-PO-2018-19

Name of Program

Bachelor of Science ( Mathematics)

Abbreviation

B.Sc.- Mathematics

i Duration

3 Years

Eligibility Criteria

Passed 12" Science with mathematics or equivalent Degree.

Objective of Program

The core objective of the B.Sc. in Mathematics is to prepare the
students for productive career by providing a solid education in the
basic subjects of mathematical knowledge and its applications
with outstanding environment of teaching and research in the core and
emerging areas of the discipline.

| Program Outcome

PO1 : Fundamental Knowledge Enrichment

Program trains students with the core Mathematics knowledge domains. It
also makes students capable of using core concepts in the
iconceptualization of domain specific application.

PO2 : Critical Thinking Development

The program develops the skills of critical thinking, problem solving,
levaluative learning of various techniques, and understanding the essence
of the problem.

PO3 : Develop arguments in a logical manner

The program trains students to formulate and develop arguments in a
logical manner and make them ready to prepare real world problem
solution mathematically.

PO4 : Develop decision making ability

The program develop the skill in students to take decisions at intellectual,
organizational and personal from different perspectives of life using
analysis

PO5 : Computational Skill Development

The program develop basic computational skill in students for planning and
managing process of complex real world.

POG6 :Provides an effective Mathematical communication skill
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The program develop an effective Mathematical communication skill in the
rtudents.

PO7 : Team Work and Leadership Development

Trains students to work in a team and also to take leadership.

Program Specific Outcomes

PSOs

PSO1 : Develop and strengthen the fundamental core concepts that are
required to solve complex problems

PSO2 : Develop the skills that needs independent logical and analytical
thinking, teamwork and leadership

PSO3 : Nurture the students to investigate and development of a workable
solution for a real world problem

PS04 : Develop students for self-learning and practicing challenging
problem solution

PSOS : Train students to apply mathematical skills for new investigation.

PSO6 : Train students to expand their knowledge of fields related to their
current areas of professional specialization.

PSO7 : Train students to take-up the real world challenges to develop
workable solution to a domain specific problem.

PSO8 : Inculcate the passion for continuous learning and doing research for
making a successful professional career.

[Mapping between POs and

PO6
PO7
Medium of Instruction English
Program Structure Semester 1
Teaching per week University
Examination Total
ICourse Title Course Internal
Code Theory | Practical | Credits Duration Marks Marks Marks
HMTH- Trigonometry 3 0 3 2Hrs 50 20




70

101
IMTH- | Calculus
102
3 0 3 2Hrs 50 20 70
Total 6 0 6
Program Structure Semester 2
Teaching per week University
Course Title Course Examination Internal Total
Code Credits Marks Marks
Theory | Practical Duration Marks
IMTH- [Theory of Matrices
201
3 0 3 2Hrs 50 20 70
IMTH- |Integral Calculus
202 d Differential
: 3 0 3 2Hrs 50 20 70
quations
Total 3 0 3
Program Structure Semester 3
Teaching per week University
Course Title Course Examination Internal Total
Code Credits Marks Marks
Theory | Practical Duration Marks
MTH- Advanced
301 Calculus-I 3 0 3 2Hrs 50 20 70
MTH- Numerical
302 Analysis-I 3 0 3 2Hrs 50 20 70
MTH- Differential- s 0 ; - o "
v rs 5 0
303 Equations 20




E.G. 3001-
MathematicalMet 2 0 2 2Hrs 50 20 70
hods
3002-
GroupofSymme 2 0 2 2Hrs 50 20 70
tries—1
Total 11 0 11
Program Structure Semester 4
Teaching per week University
Course Titl Course Examination Internal Total
Code e Credits Marks Marks
Theory | Practical Duration Marks
MTH- Advanced
401 Calculus-Il| 4 0 3 2Hrs 50 20 70
MTH- Numerical
402 Analysis-II 3 0 3 2Hrs 50 20 70
MTH-| Introduction to
403 Abstract Algebra| 0 3 2Hrs 50 20 70
E.G. [{001-
MathematicalMod 2 0 2 2Hrs 50 20 70
eling
4002-
GroupofSymmetri 2 0 2 2Hrs 50 20 70
es—I1
11 0 11
Total
Program Structure Semester 5




3

Teaching per week University
Course Title Course Examination Internal Total
Code Credits Marks Marks
Theory | Practical Duration Marks
MTH-VI| GroupTheory
3 0 3 2Hrs 50 20 70
MTH- |LinearAlgebra-I
VIl
3 0 3 2Hrs 50 20 70
MTH- |RealAnalysis-I
VIII
3 0 3 2Hrs 50 20 70
MTH-IX | RealAnalysis-II
3 (] 3 2Hrs 50 20 70
MTH-X | GraphTheory
3 0 3 2Hrs 50 20 70
MTH-XI | NumberTheory-I
3 0 3 2Hrs 50 20 70
E.G. OperationsResearc
h-1
2 0 2 2Hrs 50 20 70
Mechanics— I
2 0 2 2Hrs 50 20 70
ComputerOriented
NumericalMethods
iy 2 0 2 2Hrs 50 20 70




Fourier Series
2 0 2 2Hrs 50 20 70
Total 20 0 20
Program Structure Semester 6
Teaching per week University
Course Title Course Examination Internal Total
Code Credits Marks Marks
Theory | Practical Duration Marks
MTH-VI| RingTheory
3 0 3 2Hrs 50 20 70
MTH- |LinearAlgebra—II
Vil
3 0 3 2Hrs 50 20 70
MTH- | RealAnalysis—III
VIII
3 0 3 2Hrs 50 20 70
MTH-IX | RealAnalysis—IV
3 0 3 2Hrs 50 20 70
MTH-X |DiscreteMathemati
cs
3 0 3 2Hrs 50 20 70
MTH-XI| NumberTheory-II
3 0 3 2Hrs 50 20 70
E.G. 6001-
OperationsResearc
h-II 2 0 2 2Hrs 50 20 70
Mechanics-11 2 0 2 2Hrs 50 20




70

6002-
ComputerOriented
NumericalMethods
—II

2Hrs

50

20

70

6003-
FourierTransforma
nditsApplications

2Hrs

50

20

70

Total

20

20

B.Sc.Mathematics 1% Semester

Course: MTH-101: Trigonometry

Course Code

[MTH-101

Course Title Trigonometry
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2017

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of Trigonometry .

Course Objective

To make students acquainted with concepts of Trigonometry

Course Qutcomes

This course will enable the students to:

CO2 : Assimilate the De’ Moivre’s theorem and its applications,

CO1 : Explain the insight of the fundamental aspects of the Trigonometry .




Trigonometric functions for multiple arguments.

CO3 : Calculate the Indeterminate forms by using Euler’s expressions,
Hyperbolic functions..

CO4 : Understand the Logarithm of complex quantities, Separations of
Logarithmic, Inverse circular and Inverse hyperbolic functions into

real and imaginary parts.

CO5 : Sketch curves in Trigonometric and hyperbolic functions.

CO6 : Apply Trigonometry in social sciences, physical sciences, life sciences

and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSOS | PSO6 | PSO7 | PSO8

Co1

Co2
COo3
Cco4
CO5
CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit —I

De’ Moivre’s theorem and its applications, Trigonometric functions for multiple
arguments.

Unit-1l

Euler’s expressions, Evaluation of Indeterminate forms by using Euler’s expressions,
Hyperbolic functions for real arguments and their inverses.

Unit-1ll

Exponential, Circular and Hyperbolic functions of complex variables and their
identities, Euler’s Theorem, Relations between circular and Hyperbolic functions.

Unit-1V

Logarithm of complex quantities, Separations of Logarithmic, Inverse circular and
Inverse hyperbolic functions into real and imaginary parts.




Reference Books

1. S.L.Loney: Plane Trigonometry, Part I and I, McMillan and Co. London.

2. R.S. Verma, K. S. Shukla: Text book of Trigonometry, Pothishala Pvt. Ltd.

Allahabad.

E. Kreyszig: Advanced Engineering Mathematics, Wiley India Pvt. Ltd.

4, N.P.Bhamore and et al: College AadhunikGanitshastra, Popular Prakashan,
Surat

o

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

remester end University examination

B.Sc.Mathematics 1% Semester

Course: MTH-102: Calculus

Course Code MTH-102
Course Title Calculus
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per
Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2017

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of calculus and learn its applications.

Course Objective

To make students acquainted with concepts of calculus.

Course Qutcomes

This course will enable the students to
CO1 : Explain the insight of the historical and fundamental aspects the
Calculus.
CO2 : Assimilate the Successive differentiation, Leibnitz theorem and its applications
CO3 : Understand the consequences of various mean value theorems for
differentiable functions , Asymptotes, Concavity, Convexity and reduction
function.

CO4 : Calculate the Curvature and radius of curvature.




CO5 : Apply concept of Increasing and Decreasing functions, Asymptotes, Concavity
and Convexity
CO6 : Apply calculus in social sciences, physical sciences, life sciences and a host

of other disciplines

Mapping between COs with
PSOs

pso1 | PsO2 [ PSO3 [ Pso4 | PSO5 [ PSO6 | PSO7

Co1
CO2
Co3
co4
CO5
CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit =I

Successive differentiation, Calculation of n™ derivatives of some standard functions
(rational functions and powers of sine, cosine functions), Leibnitz theorem and its|
applications

Unit-l|

Rolle’s Theorems and its geometrical interpretation, Lagrange’s Theorem and its|
l[geometrical interpretation, Cauchy theorem, Maclaurin and Taylor series expansions

Unit-111

Curvature and radius of curvature (except Polar form), Increasing and Decreasing|
functions, Asymptotes, Concavity and Convexity

Unit-1V

Reduction formulae for integration of
sin™x, cos™x, tan™x, cot™x, sec™x, cosec™x, sinP xcos9x, x™ cosnx, x™ sinnx.

Reference Books

1. Shantinarayan: Differential Calculus, Revised EditionDecember-2004 , S.
Chand and Co. New Delhi.

2. Shantinarayan: Integral Calculus, S. Chand and Co. New Delhi.

3. Gorakhprasad: Differential Calculus, Pothishala Pvt. Ltd. Allahabad.

4. M. R. Spigel: Theory and Problems of Advanced Calculus, Schaum’s
Publishing Co., New York.

5. N.P. Bhamore and et al: College AadhunikGanit shastra, Popular Prakashan,
Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment




Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
uiz, assignment, seminar, internal examination, etc. 70% External based on

emester end University examination

B.Sc. Mathematics 2™ Semester

Course: MTH-201: Theory of Matrices

Course Code

MTH-201

Course Title Theory of Matrices
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2017

Purpose of Course

implement the theory of matrices with its applications.

The purpose of the course is to make the student capable to understand and

Course Objective

To make students acquainted with concepts of Theory of matrices.

Course Outcomes

This course will enable the students to:

ICO2 : Understand the genesis of theory of matrices..

CO3 : Learn elementary raw operations, rank theory and matrix
properties.

ICO4 : Find eigen values and corresponding eigenvectors for a square

matrix.

COS : Calculate solution of linear system of equation.

and a host of other disciplines.

CO1 : Explain the insight of fundamental aspects the theory of matrices.

CO6 : Apply matrix theory in social sciences, physical sciences, life sciences

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 [ PSO6

PSO7

PSO8

Co1

Cco2

CO3




co4
CO5
CO6

Pre-requisite

Basics of Matrices

Course Content

Unit-|

Prerequisite of matrices (Different types of matrices, Operations on matrices,
Properties of operations of matrices), Elementary row operations, Row-reduced
echelon forms, Inverse of matrix by row —reduced echelon form.

Unit-11

Linear independence and dependence of rows, Row rank of a matrix, Quadratic forms.

Unit-1ll

Trace of matrix and its properties, Solution of homogeneous system of linear equations
using row —reduced echelon forms.

Unit-IvV

ICharacteristic equation of a matrix, Method to find Characteriastic equation using|
[determinant and minors of a matrix, Eigen values and Eigen vectors of a matrix, Cayley-
Hamilton theorem and its application to find an inverse of a matrix, Method off
diagonalization.

Reference Books

1. Krishnamurthy, Mainra and Arora: An Introduction to linear Algebra,
Affiliated West Press Pvt. Ltd., New Delhi.

2. Erwin Kreyszig: Advanced Engineering Mathematics, Wiley India (P) Ltd.,
2009.

3. B.S.Vasta and SuchiVasta: Theory of Matrices; 4rd Edition -2014, New Age
International (P) Ltd. Publishers, New Delhi.

4. Shantinarayan: Text book of Matrices, S. Chand and Co., New Delhi.

5. H.K.Dass, H. C. Saxena, M. D. Raisinghania: Simplified course in Matrices,
S. Chand and Co., NewDelhi.

6. N.P.Bhamore and et al: College AadhunikGanit shastra, Popular Prakashan,
Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

remester end University examination




B.Sc. Mathematics 2" Semester

Course: MTH-202: Integral Calculus and Differential
Equations

Course Code MTH-202

Course Title Integral Calculus and Differential Equations
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester|

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2017

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Integral Calculus and Differential Equation.

Course Objective

The purpose of the course is to make the student capable to understand and
implement the Integral Calculus and Differential Equation.

Course Outcomes

The course will enable the students to:
CO1 : Understand the genesis of Integral Calculus and ordinary differential
equations.

CO2 : Sketch curves in Cartesian coordinate systems.

CO3 :To solve first order first degree and first order higher degree differential
equation.

CO4 : Grasp the concept of a general solution of a higher order linear differential

equation of an arbitrary order and also learn a few methods to obtain the

general solution of such equations.

CO5 : To solve initial and boundary value problem.

CO6:

Apply Integral Calculus and Differential Equations in social sciences,

physical sciences, life sciences and a host of other disciplines

Mapping between COs with
PSOs

PSO6 | PSO7 | PSO8




CO4
CO5
CO6

Pre-requisite

Basics of Derivative

Course Content

Unit-|

Curve Tracing : Equation of the form y = f(x),Equation of the form y? =
f(x),Parametric equations, Tracing of Polar curves.

Unit-1I

Application of Integral calculus: Length of a curve, Intrinsic equation (except polar
icoordinates).

Unit:lll

Bernoulli’s equation, Exact differential equation, Differential equations of first order
and higher degree : Solvable for x,y, p and Lagrange’s equation, Clairaut’s equation.

Unit-1V

Linear Differential Equations with constant coefficients: Complimentary functions,
Particular Integral, General Solution, Method for finding Particular Integral specially for
e?*, sinax, cosax, polynomial in terms of x, e®*V and xV, where V is a function of x.

|IReference Books

1. 1.Shantinarayan : Differential calculus ,4th edition -2001,Shyamlal Charitable
Trust,Ramnagar New Delhi, S. Chand and Company LTD.

2. Shantinarayan: Integral Calculus, Revised Edition-2009, S.Chand and Co.,
New Delhi.

3. Gorakhprasad: Integral Calculus, PothishalaPvt.Ltd., Allahabad.

4. D.A.Murray: Differential Equations, Tata Mc Graw Hills.

5. Frank Ayres: Theory and problems on Differential Equations, Mc Graw Hill
Book Co., New York.

6. N.P.Bhamore and et al: College AadhunikGanit shastra, Popular Prakashan,
Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc.  70% External based on
semester end University examination




B.Sc. Mathematics 3™ Semester

Course: MTH-301: Advanced Calculus-I

Course Code

MTH-301

Course Title lAdvanced Calculus-I
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the function of two variable and their calculus.

Course Objective

To make students acquainted with concepts of the function of two variable and their
calculus.

Course Qutcomes

The course will enable the students to:

ICO1 : Explain the insight of the function of two variable and their

calculus.

ICO2 : Understand the Limits and Continuity of a function of two variables, Partial
Differentiation.

ICO3 : Find surface integral of the surfaces.

CO4 : Understand basics of vector calculus.

ICOS : Apply multivariable calculus to solve function of two variable problems.
CO6 : Apply Integral calculus of function of two variable and vector calculus in
social sciences, physical sciences, life sciences and a host of other

disciplines

Mapping between COs with
PSOs




Pre-requisite

Basics of calculus

Course Content

Unit |:

Limits and Continuity of a function of two variables, Partial Differentiation, Total
Differential, Composite function, Homogeneous functions.

Unit II:

Taylor’s theorem for functions of two variables, Maclaurian’s expansions in power

series, Jacobian.

Unit [l

Vector point function, Differentiation of a Vector point function, Gradient, Divergence
|and Curl and their properties, Line Integral.

Unit 111

Unit IV: Surface Integral, Green’s, Gauss’andStoke’stheorems (Only for Cartesian
coordinates).

Reference Books

1. Shantinarayan, P. K. Mittal : A course of Mathematical Analysis, S. Chand and
Co., New Delhi.

2. Hari Kishan : Vector Algebra and Calculus, Atlantic Pub. & Distributors(P)
Ltd., New Delhi.

3. T.M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi.

4. 8. C. Malik : Mathematical Analysis, Wiley-Eastern Ltd, New Delhi.

5. N.P. Bhamore& et el : Mathematics Paper I1I-1V, Popular Prakashan, Surat

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 3™ Semester

Course: MTH-302: Numerical Analysis-I

Course Code

IMTH-302




Course Title ‘Numerical Analysis-I
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of basics of numerical methods and its applications.

Course Objective

To make students acquainted with concepts of numerical methods

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the numerical analysis.

CO2 : Understand the errors and their numerical computation

CO3 : Obtain numerical solutions of algebraic and transcendental equations.
CO4 : Learn about various interpolating and extrapolating methods.

CO5 : predict future trend by interpolating and extrapolating methods.

CO6 : Apply numerical analysis in social sciences, physical sciences, life sciences

and a host of other disciplines

Mapping between COs with
PSOs

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit |:

Error estimation: Errors and their computations, A general error formula.

Unit II:

Numerical Solutions of Algebraic and Transcendental Equations: Bisection Method,
Method of False position, Iteration Method, Newton-Raphson’s Method.




e

Unit [11:

Forward Differences, Backward Differences, Central Differences, Symbolic relation and
separation of symbols, Differences of Polynomials.

Unit IV:

Newton’s Forward and Backward Formulae, Gauss’ Interpolation formulae.

Reference Books

1. S.S. Sastry : Introductory methods of Numerical Analysis, Prentice-Hall of
India Pvt. Ltd.; 5th Edition.

2. M. K. Jain, Iyenger, Jain : Numerical Methods for Scientific and Engineering
Computations, New Age International Ltd.

3. Goel, Mittal : Numerical Analysis, Pragati Prakashan, Meerut.

4. Kaiser A. Kunz : Numerical Analysis, Mc Graw Hill Book Co., London.

5. James I. Buchanan, Peter R. Turner : Numerical Methods and Analysis, Mc
Graw Hill Book Co., London.

6. P.C. Biswal:NumericalAnalysis,Prentice-HallofIndia, 2008.

7. H.C. Saxena: Finite Differences and Numerical Analysis, S. Chandand Co.,
2005.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

|semester end University examination

B.Sc. Mathematics 3™ Semester

Course: MTH-303: Differential-Equations

Course Code

MTH-303

Course Title Differential-Equations
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the higher order differential equation and basics of partial differential
equation.




Course Objective

To make students acquainted with concepts of higher order differential equation and
basics of partial differential equation.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Linear Differential Equations with variable
coefficients.

CO2 : Understand Second order Differential Equations

CO3 : Learn about Formation of Partial Differential Equation.

Mapping between COs with
PSOs

PSO5 |PSOG PSO7

Pre-requisite

Basics of ordinary differential equation and partial derivative

Course Content

Unit |

Linear Differential Equations with variable coefficients, Homogeneous Differential
Equations, Legendre’s Differential Equation.

Unit I1:

Second order Differential Equations: Solution in terms of known Integral, Solution by
method of removal of first order derivatives, Method of Changing Independent
Variable.

Unit [1I:

Formation of Partial Differential Equation, Solution of Partial Differential Equations,
Equations solvable by direct integral.

Unit IV:

Partial Differential Equations of first order, Nonlinear Partial Differential Equations of
first order, Some special methods.




Reference Books

1. D.A.Murray: An Introductory Course in Differential Equations, Orient

Longmans, Bombay.

2. N. Sneddon: Elements of Partial Differential Equations, McGraw Hill Book
Company.

3. B.S. Grewal: Higher Engineering Mathematics, Khanna Publishers, New
Delhi.

4. Gorakhprasad : Differential Equations, Pothishala Pvt. Ltd., Allahabad.

5. M. D. Rai Singhania : Differential Equations, S. Chand & Co., New Delhi.

6. Nita H. Shah : Ordinary and Partial Differential Equations : Theory and
Applications, PHI Learning Pvt. Ltd, New Delhi.

7. N.P.Bhamore& et el. : Mathematics Paper I1I-IV, Popular Prakashan, Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

Isemester end University examination

B.Sc. Mathematics 3" Semester

Course: E.G.-3001: Mathematical Methods

Course Code [E.G.-3001

Course Title Mathematical Methods
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the difference method

Course Objective

To make students acquainted with concepts of Mathematical difference Method.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the difference calculus.

CO2 : Understand Finite difference and Method of unknown coefficients
CO3 : Learn about Difference equation.

CO4 : Solve problem of Difference equation.

COS : Obtain solution of Homogeneous difference equations with constant




coefficients.
CO6 : Apply difference calculus in social sciences, physical sciences, life

sciences and a host of other disciplines

Mapping between COs with
PSOs

COb6

Pre-requisite

Basics of Mathematics

Course Content

Unit I:

Notations of finite difference calculus, Operators E, A, Relations between different
loperators and their prosperities, Relation between difference and differential
operators, Method of constructing difference tables, Finding the missing terms.

Unit II:

Factorial notation, Expression of polynomials in factorial notation by using finite
differences, Method of unknown coefficients.

Unit [II:

Difference equations: Order and degree of a difference equation, Solution of difference
lequations, Homogeneous difference equations with constant coefficients.

Reference Books

1. S.S. Sastry : Introductory methods of Numerical Analysis, Prentice-Hall of
India Pvt. Ltd.; 4th Edition.

2. M. K. Jain, Iyenger, Jain: Numerical Methods for Scientific and Engineering
Computations, New Age International Ltd.

3.  Goel, Mittal : Numerical Analysis, Pragati Prakashan, Meerut.

4. Kaiser A. Kunz : Numerical Analysis, McGraw Hill Book Co., London.

5. James I. Buchanan, Peter R. Turner : Numerical Methods & Analysis, McGraw
Hill Book Co., London.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 3™ Semester

Course: E.G.-3002: Group of Symmetries-|

Course Code

E.G.-3002

Course Title (Group of Symmetries-I
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester|

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Group of Symmetries.

Course Objective

To make students acquainted with concepts of Artificial Intelligence and its
applications.

Course Outcomes

The course will enable the students to:

CO1: Explain the insight of the Group theory.

CO2 : Understand Sub group and their properties

CO3 : Learn about Symmetry planes and reflection symmetry.

CO4 : Solve problem of Product of symmetry operations.

COS :Analyze consequences of Rotation axes and rotation symmetry
CO6 : Apply Group of Symmetries in social sciences, physical sciences, life

sciences and a host of other disciplines

Mapping between COs with
PSOs

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit I:




Definition of a group and its elementary properties, Order of a group, Order of an
element of a group, Group multiplication tables, Examples of groups including finite
lgrou ps and infinite groups, Abelian groups, Cyclic groups.

Unit 11:

Subgroup, Condition that a subset is a subgroup, Examples of subgroups, Basic concept
of symmetry, Symmetry elements and symmetry operations in a space, Identity
symmetry operation.

Unit 1l1:

Symmetry planes and reflection symmetry, Inversion centre and inversion
symmetry, Rotation axes and rotation symmetry, Improper axes and improper rotation
[symmetry, Product of symmetry operations.

Reference Books

1. F.A.Cotton: Chemical application of group theory, Wiley Inter Science, Wiley
Eastern Ltd., New Delhi.

2. G. Davidson: Intro. Group Theory for Chemists, Applied Science Publisher.

3. L N. Herstein: Topics in Algebra, Wiley Eastern Ltd., New Delhi

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 4™ Semester

Course: MTH-401: Advanced Calculus-II

Course Code

MTH-401

Course Title IAdvanced Calculus-II
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Special function, double Triple integral and Laplace transform




Cou rse'Objective

To make students acquainted with concepts of the Special function, double Triple
integral and Laplace transform.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the beta gamma function and Maxima- Minimafor
functionsoftwovariables.

CO2 : Understand Double and triple integrals

CO3 : Learn about Laplace transform .

CO4 : Realize importance of Laplace transform.

CO5 : Determine various Inverse Laplace transform.

CO6 : Apply the Special function, double Triple integral and Laplace transform in
social sciences, physical sciences, life sciences and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

CO1

Co2

Co3
Cco4
CO5
CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit [:

IMaxima- Minimaforfunctionsoftwovariables:Necessaryandsufficientconditionsfor
lextreme points.

Unit [1:

DoubleandTriplelntegrals:Changeoforder of Doubleintegrals, Area.

Unit (11

Beta-Gamma functions: Relation between Beta and Gamma functions, Properties,
IApplications of Beta-Gamma function.

Unit IIV:

Laplace Transforms: Laplace Transform of elementary functions, Properties of Laplace
Transform, Differentiation and Integration of Laplace Transform, Laplace Transform of
derivatives and integrals.Inverse of Laplace Transform: Method of Partial fractions,




Properties of inverse Laplace Transform.

Reference Books

1. David V. Widder : Advanced Calculus, PHI Learning Pvt. Ltd, New Delhi

2. Kreysig: Advanced Engineering Mathematics, John Wiley, New York, 1999.

3. Shantinarayan, P. K. Mittal : A course of Mathematical Analysis, S. Chand and
Co., New Delhi.

4, N, P.Bhamore& et al : Mathematics Paper I1I-IV, Popular Prakashan, Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 4™ Semester

Course: MTH-402: Numerical Analysis-I1

Course Code

IMTH-402

Course Title Numerical Analysis-II
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of numerical methods and its applications.

Course Objective

To make students acquainted with concepts of numerical methods

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the numerical analysis.

CO2 : Understand the Lagrange’s Interpolation Formula, Divided Differences,
Newton’s General Interpolation Formula

CO3 : Obtain numerical Differentiation.

CO4 : Learn about Numerical Integration.




CO5 :Determine Solution of Ordinary Differential Equations by Taylor’s series
method, Picard’s approximation method, Euler’s method.
CO6 : Apply numerical analysis in social sciences, physical sciences, life sciences

and a host of other disciplines

Mapping between COs with
PSOs

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit |:

Finite difference with unequal interval, Lagrange’s Interpolation Formula, Divided
Differences, Newton’s General Interpolation Formula.

Unit 11

Numerical Differentiation: 1st and 2nd order derivatives based on Newton’s forward
|land backward difference interpolation formulae.

Unit 11

Numerical Integration: General Integration formula, Trapezoidal Rule, Simpson’s 1/3-
Rule, Simpson’s 3/8-Rule.

Unit 1V:

Solution of Ordinary Differential Equations by Taylor’s series method, Picard’s
lapproximation method, Euler’s method.

Reference Books

1. S.S. Sastry : Introductory methods of Numerical Analysis, Prentice-Hall of
India Pvt. Ltd.; 4th Edition.

2. M. K. Jain, Iyenger, Jain: Numerical Methods for Scientific and Engineering

Computations, New Age International Ltd.

Goel, Mittal : Numerical Analysis, Pragati Prakashan, Meerut.

Kaiser A. Kunz : Numerical Analysis, McGraw Hill Book Co., London.

James I. Buchanan, Peter R. Turner: Numerical Methods and Analysis,

McGraw Hill Book Co., London

il

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment




Evaluation Method 30% Internal assessment based on class attendance, participation, class test,
uiz, assignment, seminar, internal examination, etc. 70% External based on
emester end University examination

B.Sc. Mathematics 4" Semester

Course: MTH-403: Introduction to Abstract Algebra

Course Code [MTH-403

Course Title [Introduction to Abstract Algebra
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From June 2018

Purpose of Course The purpose of the course is to make the student capable to understand and
implement the concepts of Basic real analysis and basic of number theory .

Course outcomes To make students acquainted with concepts of Basic real analysis and basic of number
theory.
Course Objective The course will enable the students to:

CO1 : Explain the insight of the Divisors GCD and LCM.
CO2 : Understand the basics of group and elementary properties of group
CO3 : Recognize Subgroups, CyclicGroups, Orderofanelement.
CO4 : Learn about basics of Ring theory.
COS :Determine Least Common multiple, Prime numbers, Fundamental theorem
of Arithmetic.
CO6 : Apply Basic of number theory in social sciences, physical sciences, life sciences

and a host of other disciplines.

Mapping between COs with
PSOs

PSO6 | PSO7 | PSO8




CO4

CO5
CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit |:

Divisors,Greatestcommondivisor,LeastCommonmultiple,Primenumbers,
Fundamentaltheoremof Arithmetic, Congruence relation, Equivalenceclasses.

Unit Il

DefinitionofaGroup,ExamplesofGroup,elementarypropertiesofaGroup, FiniteGroups.

Unit [ll:

Subgroups, CyclicGroups, Orderofanelement.

Unit IV:

DefinitionofaRing,ExamplesofRing,IntegralDomain, Field,BooleanRing.

Reference Books

I. N. Herstein:Topics in Algebra, Wiley Eastern Ltd., New Delhi, 2006.

I. H. Sheth:AbstractAlgebra,NiravPrakashan, Ahmedabad.

N. S. GopalKrishnan :UniversityAlgebra, WileyEastern Ltd.
P.R.Bhattacharya,S.K.JainandS.R.Nagpaul:BasicAbstractAlgebra, Cambridge
UniversityPress, Indian Edition, 1997.

5. Shantinarayan:ModernAlgebra,S. Chand and Co., New Delhi.

6. SergeLang :Algebra, AdditionWesley, 1993.

7. Surjeet, KaziZameeruddin:Modern Algebra, VikasPublishingHouse.

B U e

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
Isemester end University examination

B.Sc. Mathematics 4" Semester

Course: E.G.-4001: Mathematical Modelling

Course Code

|E.G.-4001




Course Title [Mathematical Modelling
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of Mathematical Modelling .

Course Objective

To make students acquainted with concepts Mathematical Modelling.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Mathematical Modelling.

CO2 : explain the concept of mathematical modelling

CO3 : formulate the real world problem into Mathematical form.

CO4 :analyze the mathematical model.

COS : Predict the future by using mathematical modelling.

CO6 : Apply Mathematical modelling in social sciences, physical sciences, life

sciences and a host of other disciplines

PS04 | PSOs

cos_| |

Pre-requisite

Basics Ordinary differential equation

Course Content

Unit [:

Eﬂathematical modelling through ordinary differential equation of first order, Linear
rowth models; Linear decay models, Models for growth of Science and scientists.

Unit [1:

Non-linear growth and decay models, Model of Logistic law of population, Spread of




technological innovation, Spread of infectious diseases.

Unit [1l:

Mathematical models of geometrical problems through ordinary differential equation
lof first order, Simple geometrical problems, Orthogonal trajectories.

Reference Books

1. J.N. Kapoor: Mathematical Modelling, New Age International Publishers,
New Delhi.

2. Kreysig: Advanced Engineering Mathematics, John Wiley, New York, 1999,

3. J.K. Sharma: OR Theory & Applications, Mac Milian India Ltd., 1998.

4. G.Hadley:Linear Programming, Narosa Publishing House, New
Delhi, 1995.

5. G. Paria : Linear Programming, Transportation, Assignment, Game, Books &
Allied Pvt. Ltd. Calcutta.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
lquiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 4™ Semester

Course: E.G.-4002: Group of Symmetries-I|

Course Code

E.G.-4002

Course Title Group of Symmetries-11
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Group of Symmetries.

Course Objective

To make students acquainted with concepts of Artificial Intelligence and its
applications.




Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Formation of groups of symmetries.

CO2 : Understand formation of groups of symmetries of the Chemical Molecules

CO3 : Learn about Concept of isomorphism of groups.

CO4 : Recognize Isomorphism of group S3 of the symmetries of an equilateral
triangle with the group of symmetries of NH3, PCI3, CHCI3.

COS :Determine Isomorphism of group $3 of the symmetries of an equilateral
triangle with the group of symmetries

CO6 : Apply Group of Symmetries in social sciences, physical sciences, life

sciences and a host of other disciplines

Mapping between COs with
PSOs

co6 | i B

Pre-requisite

Basics of Group of Symmetries

Course Content

Unit I:

Formation of groups of symmetries (in space) of the following Plane figures (regarded
as rigid objects):

AN isosceles triangle (cyclic group C2 of order 2)
IAn equilateral triangle (the group S3 of order 6)
A rectangle (the group V4)

A square (the group D4)

Unit 11

Formation of groups of symmetries of the following Chemical Molecules (Configuration
lof atoms).

H20 (the group V4)
H202

Trans- N2 — F2 (the group V4)




[NH3, PCI3, CHCI3(the group S3)

Unit 11l

Concept of isomorphism of groups, Isomorphism of multiplicative group with the group
C2 of the symmetries of an isosceles triangle, Isomorphism of multiplicative

leroup with the group V4 of the symmetries of a rectangle, Isomorphism of group
V4 of the symmetries of a rectangle with the group of symmetries of H20,
Isomorphism of group $3 of the symmetries of an equilateral triangle with the group of
symmetries of NH3, PCI3, CHCI3.

Reference Books

1. F.A.Cotton: Chemical application of group theory, Wiley Inter Science, Wiley
Eastern Ltd., New Delhi.

2. G. Davidson: Intro. Group Theory for Chemists, Applied Science Publisher.

3. L N. Herstein: Topics in Algebra, Wiley Eastern Ltd., New Delhi

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-VI: Group Theory

Course Code ]MTI-I-VI
Course Title |Group Theory
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Group theory.

Course Objective

To make students acquainted with concepts of group theory.

Course Qutcomes

The course will enable the students to:




CO1 : Explain the insight of the Formation of group theory.

CO2 : Understand Cosets, Lagrange's theorem, Euler’s theorem, Fermat's
theorem, counting principle

CO3 : Learn about Concept of Normal subgroup & Quotient groups,
Homomorphism with their properties.

CO4 : Recognize Automorphisms, Cayley’s theorem and its applications

CO5 :Determine different permutation and Permutation Groups, even
permutation, odd permutation.

CO6 : Apply group theory in social sciences, physical sciences, life sciences and a

host of other disciplines

Mapping between COs with
PSOs

CO6 [N
Pre-requisite Basics of Group theory
Course Content Unit 1:

Cosets, Congruence Relation in Group Lagrange's theorem, Euler’s theorem, Fermat’s
theorem, Counting principle.

Unit 2:

Normal subgroups &Quotientgroups, Homomorphism, Isomorphism, Isomorphic
lgroups, Fundamental theorem ofhomomorphism.

Unit 3:

Automorphisms, Cayley’s theorem and its applications.

Unit 4:

Permutation Groups, Even permutation, Odd permutation.

Reference Books

1. L N. Herstein : Topics in Algebra, Wiley Eastern Ltd. New Delhi, 1983.

2. 1. H. Sheth : Abstract Algebra, NiravPrakashan, Ahmedabad.




3. N.S. GopalKrishnan : University Algebra, Wiley Eastern Ltd.

4. P.R.Bhattacharya, S. K. Jain and S. R. Nagpaul : Basic Abstract Algebra,
Cambridge University Press, Indian Edition, 1997.

5. Shantinarayan :Modern Algebra, S. Chand & Co.

6. Serge Lang : Algebra, ed. Addition Wesley, 1993.

7. Surjeet&KaziZameeruddin : Modern Algebra, Vikas Publishing House.

Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method 30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
'semester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-VII: Linear Algebra - |

Course Code IMTH-VII

Course Title |[Linear Algebra - I
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From June 2016

Purpose of Course The purpose of the course is to make the student capable to understand and
implement thelinearAlgebra.

Course Objective To make students acquainted with concepts of LinearAlgebra.
Course Outcomes The course will enable the students to:
Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs co1

C02

CO3

co4a

CO5

CO6
Pre-requisite Basics of algebraic system
Course Content Unit 1:

Definition and examples of Vector space, Subspace, Necessary and sufficient condition
for a subspace, lllustrations.




Unit 2:

Unit 3:

Unit 4:

Span of a set, union and intersection of subspaces, sum and direct sum of subspaces.

Linearly dependent and independent vectors, checking of Linear dependence or
independence.

Dimension and Basis of a vector space, extension of a linearly independent set to a
basis, dimension of sum.

Reference Books

il 2

V. Krishnamurthy, V. P. Mainra& J. L. Arora : An Introduction to Linear
Algebra, Affiliated East-West Press Pvt. Ltd., New Delhi.

I. H. Sheth : Linear Algebra, NiravPrakashan.

S. Kumaresan : Linear Algebra, Prentice Hall of India, 2000.

Serge Lang : Linear Algebra, Addition-Wesley Pub. Co. (Student Ed.).
Balakrishnan : Linear Algebra, Tata-McGraw Hill Ed.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
lquiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-VIII: Real Analysis - |

Course Code

[MTH-vIII

Course Title [Real Analysis - I
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016




Purpose of Course The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective To make students acquainted with concepts of Real analysis.

Course Outcomes The course will enable the students to:

CO1 : Explain the insight of the real analysis.

CO02 : Understand the Countable & Uncountable sets, Greatest lower bound and
least upper bound

CO3 : Recognize Sequences of real numbers, Sub-sequences, limit of a sequence,
Convergent sequences, Divergent sequences.

CO4 : Learn about operations on convergent sequences.

CO5 :Analyze Operations on divergent sequences, concepts of limit superior
and inferior, Cauchy sequence.

CO6 : Apply Basic of real analysis .in social sciences,

physical sciences, life sciences and a host of other disciplines

Mapping between COs with PSO1 | PSO2 |PSO3 | PSO4 | PSOS | PSO6 | PSO7 | PSO8
PSOs co1
CO2
CO3
co4
CO5
CO6
Pre-requisite Basics of Mathematics
Course Content Unit 1:

ICountable & uncountable sets, greatest lower bound and least upper bound.

Unit 2:

Sequences of real numbers, sub-sequences, limit of a sequence, convergent sequences,
divergent sequences.

Unit 3:

Bounded sequences, monotone sequences, operations on convergent sequences.




Unit 4:

iOperations on divergent sequences, concepts of limit superior and inferior, Cauchy
sequence.

Reference Books

R. R. Goldberg : Methods of Real Analysis, Oxford & TBH Pub. Co.

T. M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi.
S. C. Malik : Real Analysis, Wiley-Eastern Pub. Co., New Delhi.

Walter Rudin : Principles of Mathematical Analysis, McGraw Hill book
Company.

LR =

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-IX: Real Analysis - Il

Course Code

IMTH-IX

Course Title |[Real Analysis - I1
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.

CO2 : Understand the Limit and Continuity of a function on the real line,
Definition & examples of Metric spaces

CO3 : Recognize Open ball in R1, open ball in metric space, functions continuous




on metric spaces.

CO4 : Learn about Limit, Convergence and Cauchy sequence in metric space,
Equivalent metrics..

COS5 :Analyze Open sets and their properties.

CO6 : Apply real analysis .in social sciences, physical sciences, life sciences and a

host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS8

CO1

CO2

Cco3

COo4
CO5
CO6

Pre-requisite

Basics of Real analysis

Course Content

Unit 1:

Revision of Limit and Continuity of a function on the real line, Definition & examples of
[Metric spaces.

Unit 2:

Limit, Convergence and Cauchy sequence in metric space, Equivalent metrics.

Unit 3:

Open ball in R1, open ball in metric space, functions continuous on metric spaces.

Unit 4: Open sets, more about open sets.

Reference Books

1. R.R. Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd. New
Delhi.

2. T.M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi,
1985.

3. S.Lang: Undergraduate Analysis, Springer-Verlag, New York, 1983.

4. D. SomSundaram& B. Chaudhari : A first course in Mathematical Analysis,
Narosa Publishing House, New Delhi, 1997,

5. P.K.lJain & S. K. Kaushik : An Introduction to Real Analysis, S. Chand & Co.

New Delhi, 2000.

E. T. Copson : Metric Spaces, Cambridge University Press, 1968.

P. K. Jain & K. Ahmed : Metric Spaces, Narosa Pub. House, New Delhi, 1996.

ol =)




Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5™ Semester

Course: MTH-X: Graph Theory

Course Code MTH-X
Course Title iGraph Theory
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Graph theory

Course Objective

To make students acquainted with concepts of Graph Theory.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the graph theory.

CO2 : Understand the graph theory and relevant term

CO3 : Recognize Subgraphs, Isomorphism between two graphs.

CO4 : Learn about Operations on graphs, Walks, Paths, Circuits, Connected
graphs, Disconnected graphs and Components of graphs .

COS5 :Analyze Euler graph and their properties.

CO6 : Apply graph .in social sciences, physical sciences, life sciences and a

host of other disciplines

Mapping between COs with
PSOs

PSO1 [ PSO2 | PSO3 |PSO4 |[PSO5 | PSO6 | PSO7

PSO8

Co1

C0O2




COo3
Cco4
CO5
CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:
Graphs, various type of graphs, incidence and degree, isolated

land pendent vertices, Subgraphs, Isomorphism between two graphs.

Unit 2:

Operations on graphs, Walks, Paths, Circuits, Connected graphs, Disconnected graphs,
IComponents of graphs.

Unit 3:

Euler graphs, Arbitrary traceable graph, Hamiltonian Graphs, Applications of graphs:
Konigsberg Bridge Problem, Seating Arrangement Problem, Utility Problem.

Unit 4:

Trees, Properties of trees, Pendent vertices in a tree, Distance between two vertices,
Centre, Radius and Diameter of a Tree, Rooted & Binary trees.

Reference Books

1. NarsinghDeo : Graph Theory with applications to Engineering & Computer
Science, Prentice Hall of India Pvt. Ltd., 2000.

2. R.J. Wilson : Introduction to Graph Theory, Academic Press, New York,
1972.

3. E.Harray : Graph Theory, Addison Wesley Pub. Co., 1969.

4. C.Berge : The Theory of Graphs and its Applications, John Wiley & Sons,
1962.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 5" Semester

Course: MTH-XI: Number Theory - |

Course Code

MTH-XI

Course Title Number Theory - I
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

theory

The purpose of the course is to make the student capable to understand the Number

Course Objective

To make students acquainted with concepts of Number theory.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the number theory.

CO2 : Understand the Divisibility of integers, the Division Algorithm, Greatest
Common Divisor of two integers, the Euclidean algorithm

CO3 : Compute the solutions of linear Diophantine equations in two variables

CO4 :Learn about Sieve of Eratosthenes, infinitude of primes, upper bound for
the primes, Theory of Congruences

COS :Analyze Basic properties of Congruence, divisibility tests.

CO6 : Apply Number theory .in social sciences, physical sciences, life sciences

and a host of other disciplines

Mapping between COs with
PSOs

PSO1 [ PSO2 | PSO3 | PSO4 [ PSOS | PSO6 | PSO7

PSO8

Co1

Co2

co3
[ cos
| cos
o6




Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

Divisibility of integers, the Division Algorithm, Greatest Common Divisor of two
lintegers, the Euclidean algorithm, relation between greatest common divisor and least
icommon multiple of two integers.

Unit 2:

Computation of the solutions of linear Diophantine equations in two variables, Primes
Land composite numbers, the fundamental theorem of arithmetic, Pythagorean
theorem for the irrationality of v2 .

Unit 3: Sieve of Eratosthenes, infinitude of primes, upper bound for the primes, Theory
of Congruences.

Unit 4: Basic properties of Congruence, divisibility tests of 9 and 11.

Reference Books

1. David M. Burton : Elementary Number Theory, Tata McGraw-Hill Pub. Co.
Ltd., New Delhi, 6th Ed., 2006.

2. S.G. Telang : Number Theory, The Tata McGraw Hill Co. Ltd., New Delhi.

3. L Niven, S, Zuckerman & L. Montgomery: An Introduction to Theory of
Numbers, John Wiley, 1991.

4. George Andrews : Number Theory, The Hindustan Pub. Corporation, New
Delhi.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5™ Semester

Course: E.G.: Operations Research-I(ElectiveGeneric)

Course Code

[E.G.

Course Title

|Operations Research-I

Credit




Teaching per Week

2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Operations research.

Course Objective

To make students acquainted with concepts of Operations research.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Operations research.

CO2 : Understand Linear programming problem and their Graphical solution.
CO3 : Compute the solutions LPP by dual simplex method

CO4 :Learn about Definition of the dual problem and their properties

COS : Find the solution of LPP by Big-M method.

CO6 : Apply Operations Research in social sciences, physical sciences, life

Science and a host of other disciplines

Mapping between COs with
PSOs

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:
Graphical Solution of Linear programming problem (LPP).

Definition of the dual problem, General rules for converting any primal problem into
1it‘s dual, The symmetric dual problems.

Unit 2:

Basic concept of basic, non-basic, degenerate, non-degenerate and basic feasible
|solutions of LPP, slack & surplus variables, LPP in the standard matrix form, Slack &
surplus variables, Solution of LPP using Simplex method.




Unit 3:

Solution of LPP using Two Phase Simplex method and Big-M method.

Reference Books

1. J.K. Sharma : Operations Research: Theory & Applications, McMillan India
Ltd., 1998.

2. KantiSwaroop, P. K. Gupta & Man Mohan : Operations Research, S. Chand &
Sons, New Delhi, 1998.

3. G. Hadley : Linear Programming, Narosa Publishing House, New Delhi, 1995.

4. S.D. Sharma: Operations Research, KedarnathRamnathé& Co.

5. P.M. Karak : Linear Programming, New Central Book Agency Pvt. Ltd.
Calcutta - 9.

6. K.V.Mittal & L. Mohan : Optimization methods in O.R. and System Analysis,
New Age International Publications.

7. Goel&Mittal : O.R., PragatiPrakashan, Meerut

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
lquiz, assignment, seminar, internal examination, etc. 70% External based on
isemester end University examination

B.Sc. Mathematics 5" Semester

Course: E.G.-: Mechanics-| (ElectiveGeneric)

Course Code ﬁE.G.

Course Title

Mechanics-I

Credit

Teaching per Week

2 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement theMechanics.

Course Objective

To make students acquainted with concepts of Mechanics.

Course Qutcomes

The course will enable the students to:




CO1 : Explain the insight of the Mechanics.

€02 : Understand Sufficient condition for the equilibrium of a rigid body.
CO3 : Compute the centreofarigidbody

CO4 :Learn about Pappus’theorems,Gravitationalforces

COS5 : Find the Infinitesimal displacement of arigidbodyparalleltoafixed
plane.

CO6 : Apply Mechanics in social sciences, physical sciences, life

Science and a host of other disciplines

Mapping between COs with
PSOs

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

Methods of plane statics, triangle offorces, Lamy’s theorem, work and potential
energy, forces which do no work, virtual work, Infinitesimal displacement of a rigid
body parallel to a fixed plane.

Unit 2:

Sufficient condition for the equilibrium of a rigid body moving parallel to a fixed plane,
potential energy, mass centre, methods of decomposition and symmetries for finding
mass centre of a rigid body.

Unit 3:

Pappus’ theorems, Gravitational forces, Laws of friction, Flexible Cable, Suspension
bridge, Equation of common catenary.

Reference Books

1. Synge &Grifith: Principles of Mathematics, McGraw Hill Book Co.

2. A.G. Takwal& P. S. Puranil: Introduction to Classical Mechanics, Tata
McGraw Hill.

3. S.L.Loney : Statics, SurjeetPrakashan.

4. S.L.Loney : Dynamics, SurjeetPrakashan.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment




Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 5" Semester

Course: E.G.: Computer Oriented Numerical Methods — |(ElectiveGeneric)

Course Code

E.G.

Course Title (Computer Oriented Numerical Methods — I
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Computer Oriented Numerical Methods.

Course Objective

To make students acquainted with concepts of Computer Oriented Numerical
Methods.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Computer Oriented Numerical Methods.

ICO2 : Understand Flow charts and symbols, More flow charting examples
and FORTRAN language

CO3 : Compute the operations in expressions

CO4 :Learn about Arithmetic statement, Mode of Arithmetic expression, Special
function, examples of use of functions, Program preparation preliminaries.

COS : Familiarize with Input-Output statement, STOP and END statement,

FORTRAN coding form, Simple FORTRAN program.




CO6 : Apply Computer Oriented Numerical Methods in social sciences, physical

sciences, life Science and a host of other disciplines

Mapping between COs with
PSOs

PSOlr PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 [ PSO8

Co1

CO2

Co3
CO4
CO5
CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:
Flow charts and symbols, More flow charting examples.

FORTRAN language, character used in FORTRAN, FORTRAN constants, FORTRAN
variable names, Type declaration for integer and real, Arithmetic expression (real and
integer expressions), Hierarchy of operations in expressions, Examples of Arithmetic
lexpression.

Unit 2:

Arithmetic statement, Mode of Arithmetic expression, Special function, examples of
use of functions, Program preparation preliminaries.

Unit 3:

Input-Output statement, STOP and END statement, FORTRAN coding form, Simple
FORTRAN program, FORTRAN programming examples.

Reference Books

—

V. Rajaraman : Computer Programming in FORTRAN 77, PHI.

2. V. Rajaraman : Computer Oriented Numerical Methods, PHI.

3. Dhaliwal, Agarwal and Gupta : Programming with FORTRAN 77, Wiley
Eastern Ltd.

4. R.S. Salaria : Computer Oriented Numerical Methods, Khanna Book Pub. Co.
Ltd.

5. R. Sirkar : FORTRAN based Algorithms, New Central Book Agency, Calcutta.

6. V. Krishnamurthy : FORTRAN based Algorithms, East-West Press, N.Delhi.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 5" Semester

Course: E.G.: Fourier Series (ElectiveGeneric)

Course Code [E.G.

Course Title |[Fourier Series
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From June 2016

Purpose of Course The purpose of the course is to make the student capable to understand and
implement the Fourier Series.

Course Objective To make students acquainted with concepts of Fourier Series.

Course Outcomes The course will enable the students to:

CO1: Explain the insight of the Fourier Series.

CO2 : Understand the Definition of Fourier series, Euler’s formulae, Evaluation
of definite integrals, Conditions for a Fourier expansion

CO3 : Compute the Fourier series of functions

CO4 :Learn about Functions having points of discontinuity, change in intervals,
even and odd functions, Expansion of even or odd periodic functions.

COS : Familiarize with Half range series, Typical waveforms, Parseval’s formula,
Root mean square value, Complex form of Fourier series.

COG6 : Apply Fourier series in social sciences, physical sciences, life Science and a

host of other disciplines

Mapping between COs with PSO4
PSOs




CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

Definition of Fourier series, Euler’s formulae, Evaluation of definite integrals,
IConditions for a Fourier expansion.

Unit 2:

Functions having points of discontinuity, change in intervals, even and odd functions,
Expansion of even or odd periodic functions.

Unit 3:

Half range series, Typical waveforms, Parseval’s formula, Root mean square value,
Complex form of Fourier series.

Reference Books

1. B. S..Grewal : Higher Engineering Mathematics, KhannaPrakashan, New

2. ]S).ellﬁ!.’.llilain : Fourier series and Fourier Transforms, Swarup and Sons Pub., New
3. ge g‘:.Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd. New
4, [R)egu -Churchil : Fourier series and Boundary value problems, McGraw Hill

5. i/SaE;hishtha and Gupta :Integral Transforms, Krishna Publications, Meerut

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

Isemester end University examination

B.Sc. Mathematics 6 Semester

Course: MTH-VI: Ring Theory

Course Code MTH-VI
Course Title IRing Theory
Credit 3




Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Ring theory.

Course Objective

To make students acquainted with concepts of ring theory.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Formation of Ring theory.

CO2 : Understand Ring Homomorphism and Isomorphism, Ideals & Quotient
rings, Maximal Ideal, Principal Ideal

CO3 : Learn about different kinds of ring and their properties..

ICO4 : Recognize Prime element in a Euclidean Ring, Unigue factorization theorem

in a Euclidean ring.

COS : Link theParticular Euclidean Ring, Polynomial Ring, Degree of a
Polynomial, Division Algorithm, Irreducible polynomial.

CO6 : Apply Ring theory in social sciences, physical sciences, life sciences and a

host of other disciplines

Mapping between COs with
PSOs

Pre-requisite

Basics of group theory

Course Content

Unit 1:

Ring Homomorphism and Isomorphism, Ideals & Quotient rings, Maximal Ideal,
Principal Ideal.

Unit 2:

Euclidean rings, divisibility in commutative ring, ged of two elements in a ring, units




and associates in rings.

Unit 3:

Prime element in a Euclidean Ring, Unique factorization theorem in a Euclidean ring.

Unit 4:

Particular Euclidean Ring, Polynomial Ring, Degree of a Polynomial, Division Algorithm,
Irreducible polynomial.

Reference Books

I. N. Herstein : Topics in Algebra, Wiley Eastern Ltd. New Delhi, 1983.

I. H. Sheth : Abstract Algebra, NiravPrakashan, Ahmedabad.

N. S. GopalKrishnan : University Algebra, Wiley Eastern Ltd.

P. R. Bhattacharya, S. K. Jain and S. R. Nagpaul : Basic Abstract Algebra,
Cambridge University Press, Indian Edition, 1997.

5. Shantinarayan :Modern Algebra, S. Chand & Co.

6. Serge Lang : Algebra, ed. Addition Wesley, 1993.

7. Surjeet&KaziZameeruddin : Modern Algebra, Vikas Publishing House.

St o

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

Isemester end University examination

B.Sc. Mathematics 6" Semester

Course: MTH-VII: Linear Algebra - I

Course Code

IMTH-VII

Course Title [Linear Algebra - II
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement thelinearAlgebra.




Course Objective

To make students acquainted with concepts of LinearAlgebra.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Linear algebra.

CO2 : Understand Linear Transformation and their properties

CO3 : Learn about rank nullity and their properties

CO4 : Recognize Matrix associated with linear transformations.

COS :Analyze Inner product spaces, Norm of a vector and properties.

CO6 : Apply linear algebra in social sciences, physical sciences, life sciences and

a host of other disciplines

Mapping between COs with
PSOs

Pre-requisite

Basics of linear algebra

Course Content

Unit 1:

Definition and examples of Linear transformation, Range and kernel of a linear
transformation.

Unit 2:

Rank-Nullity Theorem, Inverse of a linear transformation, Consequences of Rank-
Nullity Theorem, Composition of linear transformations.

Unit 3:

|Matrix associated with linear transformations, linear transformation associated with a
matrix, Application of Rank-Nullity Theorem for matrix.

Unit 4:

Inner product spaces, Norm of a vector, Cauchy-Schwarz’s inequality, Triangular
inequality, Orthogonalvectors.




Reference Books

1. V. Krishnamurthy, V. P. Mainra& J. L. Arora : An Introduction to Linear
Algebra, Affiliated East-West Press Pvt. Ltd., New Delhi.

I. H. Sheth : Linear Algebra, NiravPrakashan.

S. Kumaresan : Linear Algebra, Prentice Hall of India, 2000.

Serge Lang : Linear Algebra, Addition-Wesley Pub. Co. (Student Ed.).
Balakrishnan : Linear Algebra, Tata-McGraw Hill Ed.

esdi ol all

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 6" Semester

Course: MTH-VIII: Real Analysis - IlI

Course Code

MTH-VIII

Course Title Real Analysis - IT1
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.

CO2 : Understand the Convergence and divergence of series of real numbers
CO3 : Recognize Sets of measure zero, definition of the Riemann Integral,

Algebraic properties of Riemann Integral.




CO4 : Learn about different type of series .

CO5 :Analyze Algebraic properties of Riemann Integral Fundamental theorems of
Integral Calculus.

CO6 : Apply real analysis .in social sciences, physical sciences, life sciences and a

host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 |PSO5 |[PSO6 | PSO7 | PSO8

CO1
C0o2
CO3
Co4
CO5
CO6

Pre-requisite

Basics of Real analysis

Course Content

Unit 1:

Convergence and divergence of series of real numbers, Series with non-negative terms,
Alternating series, Conditional and absolute convergence.

Unit 2:

Tests for absolute convergence, Series whose terms form a non-increasing sequence.

Unit 3:

Sets of measure zero, definition of the Riemann Integral, Algebraic properties of
Riemann Integral.

Unit 4: Non Algebraic properties of Riemann Integral Fundamental theorems of
Integral Calculus, Mean-value Theorems of Integral Calculus.

Reference Books

1. R.R. Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd., New

Delhi.

T. M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi,
1985.

S. Lang : Undergraduate Analysis, Springer-Verlag, New York, 1983.

Louis Leithold : Calculus with analytic Geometry, Harper and Collins Pub. Co.
J. B. Thomas and Finney : Calculus with analytic Geometry.

E. T. Copson : Metric Spaces, Cambridge University Press, 1968.

P. K. Jain & K. Ahmed : Metric Spaces, Narosa Pub. House, New Delhi, 1996

o
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Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment




Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
uiz, assignment, seminar, internal examination, etc. 70% External based on

emester end University examination

B.Sc. Mathematics 6" Semester

Course: MTH-IX: Real Analysis - IV

Course Code IM'I‘H-IX
Course Title [Real Analysis - 11
Credit 3

Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.

CO2 : Understand Limit points, closure of a set, closed sets, homeomorphism of
metric spaces

CO3 : Recognize Connected sets, Bounded sets, Totally bounded sets.

CO4 : Learn about Complete metric spaces, Contraction mapping, Picard’s fixed

point theorem.
COS5 :Analyze Open covering, Heine-Borel property.
CO6 : Apply real analysis .in social sciences, physical sciences, life sciences and a

host of other disciplines

Mapping between COs with
PSOs

PSO6 | PSO7 | PSO8




CO4
CO5
CO6

Pre-requisite

Basics of real analysis

Course Content

Unit 1:

Limit points, closure of a set, closed sets, homeomorphism of metric spaces, dense set.

Unit 2:

Connected sets, Bounded sets, Totally bounded sets.

Unit 3:

Complete metric spaces, Contraction mapping, Picard’s fixed point theorem.

Unit 4:

Compact metric spaces, Open covering, Heine-Borel property, Finite Intersection
property.

Reference Books

1. R.R. Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd., New
Delhi.

2. T.M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi,
1985.

3. S.Lang: Undergraduate Analysis, Springer-Verlag, New York, 1983.

4. 8. C. Malik : Real Analysis, Wiley-Eastern Pub. Co., New Delhi.

5. Walter Rudin : Principles of Mathematical Analysis, McGraw Hill book
Company.

6. Copson : Metric Spaces, Cambridge University Press, 1968.

7. P.K.Jain & K. Ahmed : Metric Spaces, Narosa Pub. House, New Delhi, 1996.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 6" Semester

Course: X: Discrete Mathematics

Course Code

MTH-X

Course Title iscrete Mathematics
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Discrete Mathematics

Course Objective

To make students acquainted with concepts of Discrete Mathematics.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Discrete Mathematics.

CO2 : Understand the relation , lattice and relevant term

CO3 : Recognize Lattices as algebraic systems, Lattice homomorphism, Different
types of lattices.

CO4 : Learn about Boolean Algebra as an algebraic system, Boolean expressions.

COS :Determine Minimization of Boolean functions by Karnaugh Map method.

CO6 : Apply Discrete Mathematics .in social sciences, physical sciences, life

sciences and a host of other disciplines

Mapping between COs with
PSOs

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:




Binary relations, Properties of binary relations, Equivalence relation, Partial ordered
relation, Partially ordered sets, Upper bounds, Lower bounds, GLB & LUB of sets,
Totally ordered sets, Well ordered sets, Hasse Diagram, Lattices and its properties.

Unit 2:

Lattices as algebraic systems, Lattice homomorphism, Different types of lattices.

Unit 3:

Boolean Algebra as an algebraic system, Boolean expressions (forms), Different
representation of Boolean forms, Sum of products canonical form and product of sums
canonical forms of Boolean expressions.

Unit 4:

Minimization of Boolean functions by Karnaugh Map method and Quine- McCluskey
Flgorithm, AND, OR & NOT gates, Reduction of switching circuit diagram.

Reference Books

1. J.P. Tremblay & R. Manohar : Discrete mathematical Structures with
Applications to Computer Science., McGraw Hill Book Co., 1999.

2. B.Kolman, R. C. Busby & S. Ross : Discrete Mathematical Structures,
Prentice Hall of India Pvt. Ltd., 3rd ed. 2001.

3. Elements of Discrete Mathematics, C. L. Liu, D. P. Mohapatra, Tata McGraw
Hill, 2008.

4. Discrete Mathematics with Applications, Thomas Koshy, Academic Press,
2004.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 6" Semester

Course: MTH-XI: Number Theory - II

Course Code

MTH-XI

Course Title

HNumber Theory - 11

Credit

3




Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Number theory

Course Objective

To make students acquainted with concepts of Number theory.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the number theory.

CO2 : Understand Fermat’s little theorem, Pseudo-primes, Wilson’s theorem

CO3 : Compute the solutions of linear congruence , the Chinese Remainder
Theorem

CO4 :Learn about The number of positive divisors, multiplicative nature of
functions, The Mébius Inversion formula

COS :Analyze Euler’s Phi-function and related theorem.

COG6 : Apply Number theory .in social sciences, physical sciences, life sciences

and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 |[PSO5 |PSO6 | PSO7 | PSO8

Co1l

CO2

CO3
Co4
CO5
CO6

Pre-requisite

Basics of number theory

Course Content

Unit 1:

Computation of the solutions of linear congruence , the Chinese Remainder Theorem.

Unit 2:

Fermat’s little theorem, Pseudo-primes, Wilson’s theorem.

Unit 3:




The number of positive divisors and sum of all positive divisors of an integer, basic
properties and multiplicative nature of these functions, The Mobius Inversion formula

(without proof), the greatest integer function.

Unit 4:

Introduction of Euler’s Phi-function , multiplicative nature of (statement only), Euler’s

Theorem.

Reference Books

1. David M. Burton : Elementary Number Theory, Tata McGraw-Hill Pub. Co.
Ltd., New Delhi, 6th Ed., 2006.

2. S.G. Telang : Number Theory, The Tata McGraw Hill Co. Ltd., New Delhi.

3. L Niven, S. Zuckerman & L. Montgomery: An Introduction to Theory of
Numbers, John Wiley, 1991.

4. George Andrews : Number Theory, The Hindustan Pub. Corporation, New

Delhi.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

lsemester end University examination

B.Sc. Mathematics 6" Semester

Course: E.G. : Operations Research-I| (ElectiveGeneric)

Course Code

E.G.-

Course Title (Operations Research-11
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Operation research.

Course Objective

To make students acquainted with concepts of Operations research.




Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Operations research.

CO2 : Understand the transportation problem and their solutions.

CO3 : Compute the solutions of Assignment problem

CO4 :Learn about Competitive games theory

CO5 : Find the solution Game theory problem by graphical method

CO6 : Apply Operations Research in social sciences, physical sciences, life

Science and a host of other disciplines

Mapping between COs with
PSOs

Co1
Co2
Co3
Co4
CO5
CO6

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

Transportation problem, methods for finding initial basic feasible solution,

|solution of Transportation problem by MODImethod, Unbalanced Transportation
problem.

Unit 2: Assignment problems, The Hungarian method, balanced & unbalance
|lassignment problems.

Unit 3: Competitive games, two-person zero-sum game, maximin and minimax
principle, saddle points and the value of the game (based on pure strategies), mixed
trategies, solution of games with saddle point, Game without saddle points,
Dominance rule, solution of mx2 and 2xn games using graphical method.

Reference Books

L.

R

J. K. Sharma : Operations Research: Theory & Applications, McMillan India
Ltd., 1998.

KantiSwaroop, P. K. Gupta & Man Mohan : Operations Research, S. Chand &
Sons, New Delhi, 1998.

G. Hadley : Linear Programming, Narosa Publishing House, New Delhi, 1995.
S. D. Sharma: Operations Research, KedarnathRamnathé& Co.

P. M. Karak : Linear Programming, New Central Book Agency Pvt. Ltd.
Calcutta - 9.

K. V. Mittal & L. Mohan : Optimization methods in O.R. and System Analysis,
New Age International Publications.

Goel&Mittal : O.R., PragatiPrakashan, Meerut




Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 6" Semester

Course: E.G.-: Mechanics-Il (ElectiveGeneric)

Course Code IE.G.-

Course Title

Mechanics-Il

Credit

Teaching per Week

2 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement theMechanics.

Course Objective

To make students acquainted with concepts of Mechanics.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the advance Mechanics.

CO2 : Understand Plane Kinematics, Tangential & Normal components of velocity.
CO3 : Compute the Linear and angular momentum

CO4 :Learn about Application in plane dynamics

COS5 : Find the Radial and Transverse components of velocity & acceleration

CO6 : Apply Mechanics in social sciences, physical sciences, life

Science and a host of other disciplines




Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs co1
CO2
COo3
CO4
CO5
CO6
Pre-requisite Basics of Mathematics
Course Content Unit 1:

Plane Kinematics, Tangential & Normal components of velocity and acceleration, Radial
fand Transverse components of velocity & acceleration, Hodograph.

Unit 2:

Methods of plane dynamics, Motion of a particle, Linear and angular momentum of a
particle and a system of particles, Principle of Conservation of Energy.

Unit 3:

Application in plane dynamics, Projectile without resistance, Parabolic trajectory,
Limits of range of trajectory, The Harmonic Oscillator, Simple Pendulum.

Reference Books Synge &Grifith: Principles of Mathematics, McGraw Hill Book Co.

A. G. Takwal& P. S. Puranil: Introduction to Classical Mechanics, Tata
McGraw Hill.

A. S. Ramsey : Statics, Cambridge University Press.

A. S. Ramsey : Dynamics, Cambridge University Press.

R. I. Steins : Mechanics, Berncs&Nibweinc.

S. L. Loney : Statics, SurjeetPrakashan.

S. L. Loney : Dynamics, SurjeetPrakashan.
Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment

b o—

NS W

Evaluation Method 30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
remester end University examination




B.Sc. Mathematics 6" Semester

Course: E.G.-: Computer Oriented Numerical Methods — Il (ElectiveGeneric)

Course Code E.G.-

Course Title Computer Oriented Numerical Methods — 11

Credit 2

Teaching per Week 2 Hrs

Minimum weeks per 15 (Including Class work, examination, preparation, holidays etc.)

Semester

Effective From June 2016

Purpose of Course The purpose of the course is to make the student capable to understand and

implement the Computer Oriented Numerical Methods.

Course Objective To make students acquainted with concepts of Computer Oriented Numerical
Methods.
Course Outcomes The course will enable the students to:

CO1 : Explain the insight of the Computer Oriented Numerical Methods.

CO2 : Understand Control statements, Relational operators, Logical IF statement,
Arithmetic IF statement, Block IF statement

CO3 : Apply the Statement labels, GO TO statement and DO statement

CO4 :Learn about Rules to be followed in utilizing DO loops, Subscripted

variables, Subscripted expression, Dimension statement, DO type notation
for input / output statement.

COS : Familiarize with FORMAT specification and FORMAT specification for a
numerical data.

CO6 : Apply Computer Oriented Numerical Methods in social sciences, physical

sciences, life Science and a host of other disciplines

Mapping between COs with PSO4 | psos | Psos | Pso7 [ Psos

PSOs




CO3
Co4
CO5
CO6

Pre-requisite

Basics of Computer Oriented Numerical Methods

Course Content

Unit 1:

Control statements, Relational operators, Logical IF statement, Arithmetic IF statement,
Block IF statement.

Unit 2:

Statement labels, GO TO statement, Example of use of Logical IF statement, Nested
logical IF statement, Computed GO TO statement, DO statement, Examples of DO
statement.

Unit 3:

Rules to be followed in utilizing DO loops, Subscripted variables, Subscripted expression,
Dimension statement, DO type notation for input / output statement. FORMAT
specification and FORMAT specification for a numerical data.

Reference Books

V. Rajaraman : Computer Programming in FORTRAN 77, PHL

. V.Rajaraman : Computer Oriented Numerical Methods, PHI.

3. Dhaliwal, Agarwal and Gupta : Programming with FORTRAN 77, Wiley
Eastern Ltd.

4. R.S. Salaria : Computer Oriented Numerical Methods, Khanna Book Pub. Co.
Ltd.

5. R.Sirkar : FORTRAN based Algorithms, New Central Book Agency, Calcutta.

6. V. Krishnamurthy : FORTRAN based Algorithms, East-West Press, N.Delhi.

B —

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




Course: E.G.: Fouri

B.Sc. Mathematics 6™ Semester

er Transform and its Applications (ElectiveGeneric)

Course Code E.G.

Course Title |Fourier Transform and its Applications
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2016

ﬁ Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Fourier Transform and its Applications.

Course Objective

To make students acquainted with concepts of Fourier Transform and its Applications.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Fourier Transform and its Applications.

CO2 : Understand the Integral transforms, Fourier Transforms, Properties of
Fourier Transform

CO3 : Compute the Fourier Transform

CO4 :Learn about Convolution, Convolution theorem for Fourier transforms,
Parseval’s Identity for Fourier transform

COS : Familiarize with Relation between Fourier and Laplace Transforms, Fourier
transforms of the derivatives of a function

CO6 : Apply Fourier Transform in social sciences, physical sciences, life Science

and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

CO1

Co2

Co3

Co4
CO5
CO6

Pre-requisite

Basics of Fourier series




Course Content

Unit 1:

Integral transforms, Fourier Transforms, Properties of Fourier Transform and its
application.

Unit 2:

IConvolution, Convolution theorem for Fourier transforms, Parseval’s Identity for
Fourier transform.

Unit 3:

Relation between Fourier and Laplace Transforms, Fourier transforms of the
derivatives of a function, Fourier transform and its applications.

Reference Books

1. Bl S..Grewal : Higher Engineering Mathematics, KhannaPrakashan, New

2, g.el{(h.l'lain : Fourier series and Fourier Transforms, Swarup and Sons Pub., New
3. I[{)e gu 'Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd. New
4. [R)e I\l/lf.Churchil : Fourier series and Boundary value problems, McGraw Hill

5. ilsaiilishﬂ'la and Gupta :Integral Transforms, Krishna Publications, Meerut

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




Bachelor of Science (Mathematics)

CO-P0O-2019-20

Name of Program

Bachelor of Science ( Mathematics)

Abbreviation

B.Sc.- Mathematics

Duration

3 Years

Eligibility Criteria

Passed 12" Science with mathematics or equivalent Degree.

Objective of Program

The core objective of the B.Sc. in Mathematics is to prepare thd
students for productive career by providing a solid education in the
basic subjects of mathematical knowledge and its applications
with outstanding environment of teaching and research in the core and
emerging areas of the discipline.

n Program Outcome

POI : Fundamental Knowledge Enrichment

Program trains students with the core Mathematics knowledge domains. It
also makes students capable of using core concepts in the conceptualization
of domain specific application.

PO?2 : Critical Thinking Development

The program develops the skills of critical thinking, problem solving,
evaluative learning of various techniques, and understanding the essence of
the problem.

PO3 : Develop arguments in a logical manner

The program trains students to formulate and develop arguments in a logical
manner and make them ready to prepare real world problem solution
mathematically.

PO4 : Develop decision making ability

The program develop the skill in students to take decisions at intellectual,
organizational and personal from different perspectives of life using analysis
POS : Computational Skill Development

The program develop basic computational skill in students for planning and
managing process of complex real world.

POG6 : Provides an effective Mathematical communication skill

The program develop an effective Mathematical communication skill in the
students.

PO7 : Team Work and Leadership Development

Trains students to work in a team and also to take leadership.

Program Specific Outcomes

PSO1 : Develop and strengthen the fundamental core concepts that are

required to solve complex problems
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PSO2 : Develop the skills that needs independent logical and analytical
thinking. teamwork and leadership
PSO3 : Nurture the students to investigate and development of a workable
solution for a real world problem
PSO4 : Develop students for self-learning and practicing challenging
problem solution
PSOS5 : Train students to apply mathematical skills for new investigation.
PSO6 : Train students to expand their knowledge of fields related to their
current areas of professional specialization.
PSO7 : Train students to take-up the real world challenges to develop
workable solution to a domain specific problem.
PSOS8 : Inculcate the passion for continuous learning and doing research for
making a successful professional career. T——
Mapping between POs and PSO1 | PSO2 | PSO3 | PSO4 | PSO5 [PSO6 | PSO7 | PS(S8
PSOs POI g
PO2
PO3
PO4
POS5
PO6
PO7
Medium of Instruction English
Program Structure Semester |
Teaching per University
Course . week Course Examination Internal Total
: Title ey o Marks Mark
Code Theory | Practical Credits Duration Marks : ! ATKS
MTH-  |Trigonometry
101 3 0 3 2Hrs 50 20 70
MTH- | Calculus
102 3 0 3 2Hrs 50 20 70
Total 6 0 6
Program Structure Semester 2
Teaching per University N
Course Titl week Course Examination Internal Total
Code e Credits Marks Marks
Theory | Practicall Duration Marks
MTH- |Theory of Matrices }
201 3 ] 3 21rs 50 20 70
MTH- [Integral Calculus o
202 and Differential 3 0 3 21rs 50 20
Equations
Total 3 0 3
Program Structure Semester 3
Teaching per University
Course Titl week Course Examination Internal Total
Code ifle Credits Marks Marks
Theory | Practicall Duration Marks
MTH- Advanced
“ 2Hrs 50 20 70
301 Calculus-I 3 0 S =
MTH- Numenpal 3 0 3 21rs 50 20 70
302 Analysis-I
MTH- Differential 3 0 3 2Hrs 50 20 70
303 Equations




E.G. 3001- 70
MathematicalMet 2 0 2 S¥hrs w0 2
hods
3002- 70
GroupofSymme 2 0 2 3Hrs 50 26
tries—I
Total 11 0 11
Program Structure Semester 4
Teaching per University
Course Title week Course Examination Internal Total
Code Credits Marks Marks
Theory | Practical Duration Marks
MTH- Advanced R 3 -
401 Calonlis-I 0 2lrs 50 20 70
| .
| MTH- Numerical 5 0 5 _— <0 - 2y
| 402 Analysis-I1 " ) )
MTH-| Introduction to 4 . ; . £ - -
403 Abstract Algebra " : 0
[
|E'G° 4001- 70
. MathematicalMod : 0 2 2Hrs 50 20
‘ eling
A "}- ™.
4‘(}()-_ Gr('mp of 2 0 5 T 50 20 70
Symmetries—II
Total " 0 n
Program Structure Semester 5
| Teaching per University
| (.ou;-so Title week Course Examination Internal Total
Code Credits Marks Marks
Theory | Practical Duration Marks
MTH | Group Theory
501 3 0 3 2Hrs 50 20 70
Linear Algebra-I
! 1‘;1(};‘[ 3 0 3 2Hrs 50 20 70
MTH | Real Analysis-I
503H 3 0 3 2Hrs 50 20 70
EY Real Analysis-II
! R_‘;["LH 3 0 3 2Hrs 50 20 70
Graph Theory
]\2(}3' 3 0 3 2Hrs 50 20 70
MTH | Number Theory-I
506 3 0 3 2Hrs 50 20 70
EG. 5001-Operations
| Reseirch-1 2 0 2 2Hrs 50 20 70
i 5002-Computer
' Oriented 70
i NumericalMethods 2 0 2 2Hrs 50 20
I
F
l 5003-Fourier -
|| Series 2 0 2 2Hrs 50 20 70




Total 20 0 20
Program Structure Semester 6
) Teaching per University '
(gu:l'se Title week Course Examination Internal Total
ode Credits Marks Marks
[ Theory | Practical Duration Marks e
MTH | Ring Theory
601 3 0 3 2Hrs 50 20 70
MTH | Linear Algebra—II
3 0 3 2Hrs . 50 20 70
-602 |
MTH | Real Analysis-1II |
3 0 3 2Hrs 50 20 70
-603 \
Real Analysis—I1V |
I\g(LH 3 0 3 2lrs 50 20 70 ‘
- |
MTH |Discrete 1
605 Mathematics 3 0 3 2Hrs 50 20 70
Number Theory—II
1‘;,)](}16” 3 0 3 2Hrs 50 20 70
E.G. 6001- I
OperationsResearc 2 0 2 2Hrs 50 20 W
h—11
6002-
ComputerOriented 5 i 3 - . 20
’ & & =) ra
NumericalMethods " 70
—11 |
6003-
FourierTransforma 2 0 2 2Hrs 50 20 20
nditsApplications
Total 20 0 20 |

B.Sc.Mathematics 1*' Semester Course: MTH-101:

Trigonometry
Course Code MTH-101
Course Title Trigonometry
Credit 3
Teaching per Week 3 Hrs
Minimum weeks per Semester| 15 (Including Class work. examination. preparation, holidays etc.)

Efflective From

June 2017

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the concepts of Trigonometry .

Course Objective

To make students acquainted with concepts of Trigonometry

Course Qutcomes

This course will enable the students to:

CO1 : Explain the insight of the fundamental aspects ol the Trigonometry .

CO2 : Assimilate the De” Moivre’s theorem and its applications,
Trigonometric functions for multiple arguments.

CO3 : Calculate the Indeterminate forms by using Euler’s expressions.
Hyperbolic functions..

CO4 : Understand the Logarithm ol complex quantities. Separations ol
Logarithmic, Inverse circular and Inverse hyperbolic functions into




real and imaginary parts.

CO5 : Sketch curves in Trigonometric and hyperbolic functions.

CO6 : Apply Trigonometry in social sciences. physical sciences. life sciences
and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs COl
cO2
CO3 T B e b g ]
CO4 ML = R ‘
CO5 [ T
CO6 [siicmlila i il ds
Pre-requisite Basics of Mathematics
Course Content Unit —1

De™ Moivre’s theorem and its applications. Trigonometric functions for multiple
arguments.

Unit-11
Luler's expressions. Evaluation of Indeterminate forms by using Luler’s expressions.
Hyperbolic functions for real arguments and their inverses.

Unit-111
I:xponential. Circular and Hyperbolic functions of complex variables and their
identities. Euler’s Theorem. Relations between circular and Hyperbolic functions.

Unit-1V
Logarithm of complex quantities. Separations ol Logarithmic. Inverse circular and
Inverse hyperbolic functions into real and imaginary parts.

Relerence Books

I. S, L. Loney: Plane Trigonometry. Part I and I1. McMillan and Co. London.

2. R.S.Verma, K. S. Shukla: Text book of Trigonometry. Pothishala Pvt. Ltd.
Allahabad.

3. L. Kreyszig: Advanced Engineering Mathematics. Wiley India Pvt. Ltd.

4. N.P.Bhamore and et al: College AadhunikGanitshastra, Popular Prakashan.,
Surat

Teaching Methodology

Classwork. Discussion, Self-Study. Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance. participation. class test.
Quiz. assignment. seminar, internal examination, ete.  70% External based on
semester end University examination

B.Sc.Mathematics 1°' Semester
Course: MTH-102: Calculus

Course Code MTH-102
Course Title Calculus
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2017

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the concepts of calculus and learn its applications.

Course Objective

To make students acquainted with concepts of calculus.

Course Outcomes

This course will enable the students to
CO1 : Explain the insight of the historical and fundamental aspects the
Calculus.
CO2 : Assimilate the Successive dillerentiation, Leibnitz theorem and its applications
CO3 : Understand the consequences of various mean value theorems for
differentiable functions . Asymptotes, Concavity, Convexity and reduction




function.

CO4 : Calculate the Curvature and radius ol curvature.

COS5 : Apply concept of Increasing and Decreasing functions. Asymptotes, Concavity
and Convexity

CO6 : Apply calculus in social sciences. physical sciences. life sciences and a host
of other disciplines

Mapping between COs with

PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS

[col [l

COo2

CO3

CO4

CO5

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit -1
Successive differentiation. Caleulation of #” derivatives of some standard functions
(rational functions and powers of sine, cosine functions), Leibnitz theorem and ity
applications

Unit-11
Rolle’s Theorems and its geometrical interpretation, Lagrange’s Theorem and it
geometrical interpretation, Cauchy theorem. Maclaurin and Taylor series expansions

Unit-111
Curvature and radius ol curvature (except Polar form). Increasing and Decreasing
[unctions. Asymptotes, Concavity and Convexity

Unit-1V
Reduction formulae for integration of
sin™x,cos"x, tan™x,cot™x,sec™ x,cosec”x, sinP xcos9x, x " cosnx, x ' sinnx.

Reference Books

1. Shantinarayan: DilTerential Calculus, Revised EditionDecember-2004 . S,
Chand and Co. New Delhi.

Shantinarayan: Integral Calculus, 8. Chand and Co. New Delhi,
Gorakhprasad: Differential Calculus. Pothishala Pvt. Ltd. Allahabad.

M. R. Spigel: Theory and Problems ol’ Advanced Calculus, Schaum’s
Publishing Co.. New York.

N. P. Bhamore and ¢t al: College Aadhunik Ganit shastra. Popular Prakashan.
Surat.

= Lo
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Teaching Methodology

Classwork. Discussion. Self-Study. Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance. participation, class test.
quiz. assignment, seminar. internal examination. etc.  70% LExternal based on

semester end University examination

B.Sc. Mathematics 2"! Semester Course: MTH-201: Theory of

Matrices

Course Code

MTH-201

Course Title

Theory of Matrices

Credit

3

Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work. examination. preparation. holidays etc.)

Effective From

June 2017

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the theory of matrices with its applications.




Course Qutcomes

This course will enable the students to:

CO1 : Explain the insight of fundamental aspects the theory of matrices.
CO2 : Understand the genesis of theory of matrices..

CO3 : Learn elementary raw operations, rank theory and matrix

properties.
(04 : Find eigen values and corresponding eigenvectors for a square
matrix.

CO3 : Calculate solution of linear system of equation.
COG6 : Apply matrix theory in social sciences. physical sciences. life sciences
and a host of other disciplines.

Mapping between COs with PSOIl | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs COl
cO2
CO3 i
CO4 L
CO5
CO6
Pre-requisite Basics o Matrices
Course Content Unit-1

Prerequisite of matrices (DilTerent types ol matrices, Operations on matrices, Propertied
ol operations of matrices). Elementary row operations. Row-reduced echelon forms
Inverse of matrix by row —reduced echelon form.

Unit-11
Linear independence and dependence of rows, Row rank of a matrix. Quadratic forms.

Unit-111
Trace of matrix and its properties. Solution of homogeneous system of linear equationy
using row —reduced echelon forms.

Unit-1V
Characteristic equation of a matrix, Method to find Characteriastic equation using
determinant and minors of a matrix, Eigen values and Eigen vectors of a matrix. Cayley
Hamilton theorem and its application to find an inverse of a matrix. Method of
diagonalization.

m Reference Books

I.  Krishnamurthy, Mainra and Arora: An Introduction to linear Algebra.
Affiliated West Press Pvi. Lid.. New Delhi.

2. Erwin Kreyszig: Advanced Engineering Mathematics. Wiley India (P) Ltd..
2009.

3. B.S.Vasta and Suchi Vasta: Theory of Matrices; 4rd Edition -2014, New Age
International (P) Ltd. Publishers, New Delhi.

4. Shantinarayan: Text book of Matrices. S. Chand and Co., New Delhi.

5. LKL Dass. H. C. Saxena. M. D. Raisinghania: Simplified course in Matrices.

S. Chand and Co.. NewDelhi.
6. N.P.Bhamore and et al: College Aadhunik Ganit shastra, Popular Prakashan.
Surat.

Teaching Methodology

Classwork. Discussion, Self-Study. Seminars and/or Assignment

Lvaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz. assignment, seminar, internal examination, etc.  70% External based on
semester end University examination

B.Sc. Mathematics 2" Semester Course: MTH-202: Integral
Calculus and Differential Equations

Course Code MTH-202

Course Title Integral Calculus and Differential Equations
Credit 3

l'caching per Week 3 Hrs




Minimum weeks per Semester

15 (Including Class work, examination. preparation. holidays ctc.)

Effective From

June 2017

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the Integral Calculus and Differential Equation.

Course Objective

The purpose of the course is to make the student capable to understand and implement
the Integral Calculus and Differential Equation.

Course Outcomes

The course will enable the students to:

CO1 : Understand the genesis ol Integral Calculus and ordinary differential
equations,

CO2 : Sketch curves in Cartesian coordinate systems.

CO3 :To solve first order first degree and first order higher degree dilTerential
cquation.

CO4 : Grasp the concept of a general solution of a higher order lincar differential
equation ol an arbitrary order and also learn a few methods to obtain the
general solution of such equations.

CO35 : To solve initial and boundary value problem.

CO6 : Apply Integral Calculus and Differential Equations in social sciences.
physical sciences, life sciences and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS8
PSOs COl T iR
co2
CO3
CcO4
COs Al . -
CO6 el
Pre-requisite Basics of Derivative
Course Content Unit-1

Curve Tracing : Equation of the form y = f(x).Equation of the form y2 =
f(x).Parametric equations. Tracing of Polar curves.

Unit-11
Application of Integral calculus: Length of a curve, Intrinsic equation (except polar
coordinates).

Unit:I11
Bernoulli’s equation, Exact differential equation. DifTerential equations of first order
and higher degree : Solvable for x,y, p and Lagrange’s equation. Clairaut’s equation.

Unit-1V

Linear Differential Equations with constant coefficients: Complimentary functions.
Particular Integral. General Solution. Method for [inding Particular Integral specially for
e™, sinax, cosax, polynomial in terms of x, eV and xV, where V is a function of x.

Reference Books

1. 1.Shantinarayan : Differential calculus 4th edition -2001.Shyamlal Charitable
Trust.Ram nagar New Delhi. S. Chand and Company LTD.

2. Shantinarayan: Integral Calculus. Revised Edition-2009. S.Chand and Co..
New Delhi.

3. Gorakhprasad: Integral Calculus. Pothishala Pvt.Ltd.. Allahabad.

4. D.A.Murray: Differential Equations. Tata Mc Graw Hills.

5. Frank Ayres: Theory and problems on Differential Equations. Mc Graw THill

Book Co.. New York.
6. N.P.Bhamore and et al: College Aadhunik Ganit shastra. Popular Prakashan.
Surat.

Teaching Methodology

Classwork. Discussion. Sell-Study. Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance. participation, class test.
quiz. assignment, seminar, internal examination, etc.  70% External based on

semester end Universily examination




B.Sc. Mathematics 3" Semester Course: MTH-301: advanced

Calculus-I1

Course Code

MTH-301

Course Title

Advanced Calculus-I

Credit

2
J

Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work. examination, preparation, holidays cte.)

I:ffective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the function of two variable and their calculus.

Course Objective

To make students acquainted with concepts of the function of two variable and their
calculus.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the function of two variable and their
calculus.
CO2 : Understand the Limits and Continuity of a [unction of two variables, Partial
Difterentiation.
CO3 : Find surface integral of the surfaces.
CO4 : Understand basics of vector calculus.
COS5 : Apply multivariable calculus to solve function of two variable problems.
COG6 : Apply Integral caleulus of function of two variable and vector calculus in
social sciences. physical sciences, life sciences and a host of other
disciplines
Mapping between COs with PSOI | PSO2 | PSO3 | PSO4 | PSOS | PSO6 | PSO7 | PSOS
PSOs COl
co2
CO3
cO4 i
CO5 i A |
COo6
Pre-requisite Basics of calculus
Course Content Unit I:

Limits and Continuity of a function of two variables. Partial Differentiation. Total
Differential. Composite function, Homogeneous functions.

Unit 11:
Taylor’s theorem for functions ol two variables. Maclaurian’s expansions in power
series. Jacobian.

Unit I11:
Vector point function. Differentiation of a Vector point function. Gradient. Divergence
and Curl and their properties. Line Integral.

Unit 111:
Unit IV: Surface Integral. Green’s. Gauss'and — Stoke’s
Cartesian coordinates).

theorems (Only for

Reference Books

I.  Shantinarayan, P. K. Mittal : A course of Mathematical Analysis. S. Chand and
Co.. New Delhi.

2. Hari Kishan : Vector Algebra and Calculus. Atlantic Pub. & Distributors(P)
[.td.. New Delhi.

3. T.M. Apostol : Mathematical Analysis. Narosa Publishing House. New Delhi.

4. 8. C. Malik : Mathematical Analysis. Wiley-Lastern Ltd. New Delhi.

5. N.P.Bhamore & et el : Mathematics Paper [TI-1V, Popular Prakashan. Surat

Teaching Methodology

Classwork. Discussion. Self-Study. Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance. participation, class test,
quiz. assignment, seminar, internal examination, etc.  70% External based on

semester end University examination




B.Sc. Mathematics 3™ Semester Course: MTH-302:

Numerical Analysis-1

Course Code

MTH-302

Course Title

Numerical Analysis-I

Credit

=
)

Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work. examination. preparation. holidays etc.)

ILffective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the concepts of basics of numerical methods and its applications.

Course Objective

To make students acquainted with concepts of numerical methods

Course Outcomes

The course will enable the students to:

COI1 : Explain the insight of the numerical analysis.

CO2 : Understand the errors and their numerical computation

CO3 : Obtain numerical solutions of algebraic and transcendental equations.

CO4 : Learn about various interpolating and extrapolating methods.

COS : predict [uture trend by interpolating and extrapolating methods.

CO6 : Apply numerical analysis in social sciences. physical sciences. life sciences
and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs COl p ¢
CcO2
CcO3 : :
CO4
CcOs
COo6
Pre-requisite Basics of Mathematics
Course Content Unit I:

Error estimation: Errors and their computations. A general error formula.

Unit 11:
Numerical Solutions of Algebraic and Transcendental Equations: Bisection Method.
Method of False position. Iteration Method. Newton-Raphson™s Method.

Unit 11
Forward Differences, Backward Differences. Central Differences. Symbolic relation and
separation of symbols, Differences of Polynomials.

Unit IV:
Newton's Forward and Backward Formulae. Gauss™ Interpolation formulac.

Relerence Books

1. S.S. Sastry : Introductory methods of Numerical Analysis. Prentice-Hall of
India Pvt. Ltd.: 5th Edition.

2. M.K. Jain, Iyenger, Jain : Numerical Methods for Scientific and Engineering
Computations. New Age International [.td.

3. Goel. Mittal : Numerical Analysis. Pragati Prakashan. Meerut.

4. Kaiser A. Kunz : Numerical Analysis. Mc Graw Hill Book Co.. London.

5. James I. Buchanan. Peter R. Turner : Numerical Methods and Analysis. Mc
Graw Hill Book Co.. London.

6. P.C. Biswal:Numerical Analysis.Prentice-Hallofndia, 2008.

7. 1. C. Saxena: Finite Differences and Numerical Analysis. S. Chandand Co..
2005.

Teaching Methodology

Classwork. Discussion. Sell-Study. Seminars and/or Assignment




Evaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz. assignment. seminar. internal examination. ete.  70% External based on
semester end University examination

B.Sc. Mathematics 3™ Semester Course: MTH-303:

Differential-Equations

Course Code

MTH-303

Course Title

Differential-Equations

Credit

i
£

Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination. preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the higher order differential equation and basics of partial differential equation.

Course Objective

To make students acquainted with concepts ol higher order differential equation and
basics of partial differential equation.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Linear Ditferential Equations with variable
coctficients.

CO2 : Understand Second order Differential Equations

CO3 : Learn about Formation of Partial Differential Equation.,

CO4 : Solve Partial Differential Equations by direct integral methods.

CO35 : Obtain solution Nonlinear Partial Differential Equations of first order.

CO6 : Apply differential equation in social sciences, physical sciences, life
sciences and a host of other disciplines

Mapping between COs with
PSOs

PSOI | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

COl

co2

cO3

CO4

COs5

CO6

Pre-requisite

Basics of ordinary differential equation and partial derivative

Course Content

Unit I
Linear Differential Equations with variable coefTicients. Homogeneous Dilferential
Equations. Legendre’s DilTerential Equation.

Unit 112
Second order Dilferential Equations: Solution in terms of known Integral. Solution by
method of removal of first order derivatives. Method of Changing Independent Variable.

Unit 1
Formation of Partial Differential Equation. Solution of Partial Differential Equations.
Equations solvable by direct integral.

Unit IV:
Partial Differential Equations of first order. Nonlinear Partial Differential Equations of
first order. Some special methods.

Reference Books

1. D.A. Murray: An Introductory Course in Differential Equations. Orient
Longmans, Bombay.
2. N.Sneddon: Elements of Partial Differential Equations, McGraw Hill Book

Company.




3. B.S. Grewal: Higher Engineering Mathematics. Khanna Publishers. New
Delhi.

4. Gorakh prasad : Differential Equations. Pothishala Pvt. L.td.. Allahabad.

5. M. D. Rai Singhania : DifTerential Equations. S. Chand & Co.. New Delhi.

6. Nita H. Shah : Ordinary and Partial Differential Equations : Theory and

Applications. PHI Learning Pvt. Ltd. New Delhi.
7. N.P.Bhamore & et el. : Mathematics Paper I[T1-1V. Popular Prakashan. Surat.

Teaching Methodology

Classwork. Discussion, Self-Study. Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz. assignment. seminar. internal examination. etc.  70% External based on
semester end University examination

B.Sc. Mathematics 3"! Semester Course: E.G.-3001:
Mathematical Methods

Course Code E.G.-3001

Course Title Mathematical Methods
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work. examination. preparation. holidays cte.)

Lffective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the difterence method

Course Objective

To make students acquainted with concepts of Mathematical dilference Method.

Course Outcomes

The course will enable the students to:

COT1 : Explain the insight of the difference calculus.

CO2 : Understand Finite difference and Method of unknown coetficients

CO3 : Learn about Difference equation.

CO4 : Solve problem of Difference equation.

COS5 : Obtain solution ol Homogeneous  diflerence  equations  with constant

coefficients.

COG6 : Apply difference calculus in social sciences. physical sciences. life

sciences and a host of other disciplines

Mapping between COs with PSOI | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS8
PSOs COl
co2
CcO3
CcO4
COs
CO6
Pre-requisite Basics of Mathematics
Course Content Unit I

Notations of finite difference calculus. Operators E. A . Relations between different
operators and their prosperities, Relation between difference and dilferential operators.
Method of constructing difference tables. Finding the missing terms.

Unit I1:
FFactorial notation, Expression of polynomials in factorial notation by using finite
differences. Method of unknown coefficients.

Unit IT1:
Difference equations: Order and degree ol a dilference equation. Solution of difTerence
equations. Homogeneous  difference  equations  with constant coefficients.

Reference Books

1. S.S. Sastry : Introductory methods of Numerical Analysis. Prentice-lall of

India Pvi. Ltd.: 4th Edition.




2. M. K. Jain. Iyenger, Jain: Numerical Methods for Scientific and Engineering
Computations. New Age International Ltd.

3. Goel. Miual : Numerical Analysis, Pragati Prakashan. Meerut.
4. Kaiser A. Kunz : Numerical Analysis, McGraw Hill Book Co.. London.
5. James I Buchanan. Peter R. Turner : Numerical Methods & Analysis. McGraw

Hill Book Co.. London.

Teaching Methodology

Classwork. Discussion, Self-Study. Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance. participation, class test.
quiz. assignment. seminar. internal examination. etc.  70% External based on
semester end University examination

B.Sc. Mathematics 3"! Semester Course: E.G.-3002: Group of

Symmetries-I
Course Code E.G.-3002
Course Title Group of Symmetries-|
Credit 2
Teuaching per Week 2 Hrs

Minimum weceks per Semester

15 (Including Class work. examination. preparation. holidays ctc.)

Effective From

June 2018

Purpose ol Course

The purpose of the course is to make the student capable to understand and implement
the Group of Symmetries.

Course Objective

I'o make students acquainted with concepts of Artificial Intelligence and its
applications.

Course OQutcomes

The course will enable the students to:

CO1 : Explain the insight of the Group theory.

CO2 : Understand Sub group and their properties

CO3 : Learn about Symmetry planes and reflection symmetry.

CO4 : Solve problem of Product of symmetry operations.

CO35 @ Analyze consequences of Rotation axes and rotation symmetry

COG6 : Apply Group of Symmetries in social sciences. physical sciences. life
sciences and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

CO1

co2

CO3

CcO4

CO35

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit I

Delinition ol a group and its elementary properties. Order of a group. Order of an
clement of a group, Group multiplication tables. Examples of groups including finite
groups and infinite groups, Abelian groups. Cyclic groups.

Unit 11:

Subgroup. Condition that a subset is a subgroup, Examples of subgroups. Basic concept
of symmetry, Symmetry elements and symmetry operations in a space. Identity
symmetry operation.

Unit 111:

Symmetry planes and retlection symmetry. Inversion centre and inversion
symmetry. Rotation axes and rotation symmetry. Improper axes and improper rotation
symmetry. Product of symmetry operations.

Reference Books

1. F.A.Cotton: Chemical application of group theory. Wiley Inter Science. Wiley

Eastern Lid.. New Delhi.




2. G. Davidson: Intro. Group Theory for Chemists. Applied Science Publisher.
3. L. N. Herstein: Topics in Algebra. Wiley Eastern Lid.. New Delhi

Teaching Methodology

Classwork. Discussion. Self-Study. Seminars and/or Assignment

Lvaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz, assignment. seminar, internal examination. ete.  70% Lxternal based on

semester end University examination

B.Sc. Mathematics 4™ Semester Course: MTH-401: Advanced

Calculus-I1

Course Code MTH-401

Course Title Advanced Calculus-11
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination. preparation, holidays ete.)

Efflective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the Special function. double Triple integral and Laplace transform

Course Objective

To make students acquainted with concepts of the Special function. double Triple
integral and Laplace transform.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the beta gamma function and Maxima- Minimafor
functionsoftwovariables.

CO02 : Understand Double and triple integrals

CO3 : Learn about Laplace transform .

CO4 : Realize importance of Laplace transform.

COS5 : Determine various Inverse Laplace transform.

CO6 : Apply the Special function, double Triple integral and Laplace transform in
social sciences. physical sciences. life sciences and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs COl
CO2
CO3
CO4
CO5
CO6
Pre-requisite Basics of Mathematics
Course Content Unit I:

Maxima- Minimaforfunctionsoftwovariables:Necessaryandsufficientconditionsfor
extreme points.

Unit I1:
DoubleandTriple Integrals:Changeoforder of Doubleintegrals, Area.

Unit I11:
Beta-Gamma functions: Relation between Beta and Gamma functions. Properties,
Applications of Beta-Gamma function.

Unit [I'V:

Laplace Transforms: Laplace Transform ol elementary functions. Properties of Laplace
Transtform, Differentiation and Integration of Laplace Transform. Laplace Transform of
derivatives and integrals.Inverse ol Laplace Transform: Method of Partial [ractions.
Properties of inverse Laplace Transform.

Reference Books

1. David V. Widder : Advanced Calculus. PHI Learning Pvi. Lid. New Delhi
2. Kreysig: Advanced Engineering Mathematics, John Wiley. New York. 1999,
3. Shantinarayan. P. K. Mittal : A course of Mathematical Analysis. S. Chand and

Co.. New Delhi.




4. N.P.Bhamore & et al : Mathematics Paper I11-IV, Popular Prakashan, Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz. assignment, seminar, internal examination, etc.  70% External based on
semester end University examination

B.Sc. Mathematics 4™ Semester Course: MTH-402: Numerical

Analysis-11
Course Code MTH-402
Course Title Numerical Analysis-II
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work. examination, preparation, holidays etc.)

Lffective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the concepts of numerical methods and its applications.

Course Objective

To make students acquainted with concepts of numerical methods

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the numerical analysis.

CO2 : Understand the Lagrange’s Interpolation Formula. Divided Differences.
Newton's General Interpolation Formula

CO3 : Obtain numerical Differentiation.

CO4 : Learn about Numerical Integration.

CO35 :Determine Solution of Ordinary Diflerential Equations by Taylor’s series
method. Picard’s approximation method, Euler’s method.

COG6 : Apply numerical analysis in social sciences. physical sciences. life sciences
and a host of other disciplines

Mapping between COs with PSOI | PSO2 | PSO3 [ PSO4 | PSO5 | PSO6 | PSO7 | PSOS8
PSOs COl 2
COo2 | NS L
CcO3 ; el
CO4 '
COs5
CO6
Pre-requisite Basics of Mathematics
Course Content Unit I:

Finite difference with unequal interval, Lagrange’s Interpolation Formula, Divided
Differences. Newton's General Interpolation Formula,
Unit I1:

Numerical Difterentiation: 1st and 2nd order derivatives based on Newton's forward
and backward difference interpolation formulae.

Unit 111:

Numerical Integration: General Integration formula, Trapezoidal Rule. Simpson’s 1/3-

Rule, Simpson’s 3/8-Rule.

Unit 1V:
Solution of Ordinary Differential Equations by Taylor’s series method. Picard’s

approximation method. Euler’s method.

Reference Books

I, S.S. Sastry : Introductory methods of Numerical Analysis. Prentice-Hall of
India Pvt. Ltd.: 4th Edition.

2. M. K. Jain, lyenger. Jain: Numerical Methods for Scientific and Lngineering




Computations. New Age International Ltd.

3. Goel. Mittal : Numerical Analysis. Pragati Prakashan. Meerut.
4. Kaiser A. Kunz : Numerical Analysis, McGraw Hill Book Co.. London.
5. James 1. Buchanan, Peter R. Turner: Numerical Methods and Analysis.

McGraw Hill Book Co.. London

I'ecaching Methodology

Classwork. Discussion. Self-Study. Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz. assignment. seminar, internal examination. ete.  70% External based on
semester end University examination

B.Sc. Mathematics 4™ Semester Course: MTH-403: introduction to

Abstract Algebra

Course Code MTH-403

Course Title Introduction to Abstract Algebra
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work. examination. preparation. holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the concepts of Basic real analysis and basic of number theory .

Course outcomes

To make students acquainted with concepts of Basic real analysis and basic of number
theory.

Course Objective

The course will enable the students to:
COl : Explain the insight of the Divisors GCD and LCM.
CO2 : Understand the basics of group and elementary properties of group
CO3 : Recognize Subgroups. CyclicGroups. Orderof anclement.
CO4 : Learn about basics of Ring theory.
CO5 :Determine Least Common multiple. Prime numbers. Fundamental theorem
ol Arithmetic.
CO6 : Apply Basic of number theory in social sciences, physical sciences. life sciences
and a host of other disciplines.

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs cor T
co2
CcO3
CO4
CO5 |
COo6 it ] ek
Pre-requisite Basics of Mathematics
Course Content Unit I:

Divisors.Greatestcommondivisor.LeastCommonmultiple . Primenumbers,
IFundamentalthcoremof Arithmetic. Congruence relation. LEquivalenceclasses.

Unit I1:
DefinitionolaGroup.ExamplesofGroup.elementarypropertiesolaGroup. FiniteGroups.

Unit I
Subgroups. CyclicGroups. Orderol anelement.

Unit IV:
Definitionof aRing.Examplesol Ring.IntegralDomain. Field.BoolcanRing.

Reference Books

N. Herstein: Topics in Algebra, Wiley Eastern Ltd.. New Delhi. 2006.
H. Sheth:Abstract Algebra.NiravPrakashan, Ahmedabad.

L

I.
L.
N. 8. GopalKrishnan :UniversityAlgebra, WileyLastern Ltd.




4. P.R.Bhattacharya,S.K.JainandS.R Nagpaul:BasicAbstractAlgebra, Cambridge
UniversityPress. Indian Edition, 1997.

5. Shantinarayan:Modern Algebra.S. Chand and Co.. New Delhi.

6. Sergelang :Algebra. AdditionWesley, 1993.

7. Surjeet. KaziZameeruddin:Modern Algebra. VikasPublishinglHouse.

Teaching Methodology

Classwork. Discussion, Self-Study. Seminars and/or Assignment

Iovaluation Method

30% Internal assessment based on class attendance. participation, class test.
quiz. assignment, seminar. internal examination. ete.  70% External based on
semester end University examination

B.Sc. Mathematics 4™ Semester Course: E.G.-4001:
Mathematical Modeling

Course Code E.G.-4001

Course Title Mathematical Modelling
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester

I5 (Including Class work, examination, preparation, holidays etc.)

I ffective From

June 2018

Purpose ol Course

The purpose of the course is to make the student capable to understand and implement
the concepts of Mathematical Modelling .

Course Objective

To make students acquainted with concepts Mathematical Modelling.

Course Outcomes

The course will enable the students to:
CO1 : Explain the insight ol the Mathematical Modelling.
CO2 : explain the concept of mathematical modelling

CO3 : formulate the real world problem into Mathematical form.
CO4 : analyze the mathematical model.
COS3 : Predict the future by using mathematical modelling.
CO6 : Apply Mathematical modelling in social sciences. physical sciences. life
sciences and a host of other disciplines
PSOI | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS8
COl
CO2
CO3
CO4
CO5
CO6
Pre-requisite Basics Ordinary differential equation
Course Content Unit I:

Mathematical modelling through ordinary difTerential equation ol first order, Linear
growth models: Linear decay models. Models for growth of Science and scientists.

Unit I1:
Non-linear growth and decay models. Model of Logistic law of population. Spread of
technological innovation. Spread of infectious diseases.

Unit II:
Mathematical models of geometrical problems through ordinary differential equation of
first order, Simple geometrical problems, Orthogonal trajectories.

Reference Books

I. J.N. Kapoor: Mathematical Modelling, New Age International Publishers.
New Delhi.

2. Kreysig: Advanced Engineering Mathematics. John Wiley. New York. 1999.
3. 1. K. Sharma: OR Theory & Applications, Mac Milian India Ltd.. 1998,
4. G.Hadley:Linear Programming, Narosa Publishing House, New




Delhi, 1995.
5. G. Paria : Linear Programming. Transportation. Assignment. Game. Books &
Allied Pvt. Ltd. Calcutta.

Teaching Methodology

Classwork. Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz. assignment. seminar, internal examination. etc.  70% External based on
semester end University examination

B.Sc. Mathematics 4™ Semester Course: E.G.-4002: Group of

Symmetries-11
Course Code E.G.-4002
Course Title Group of Symmetries-11
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work. examination. preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the Group of Symmetries.

Course Objective

To make students acquainted with concepts of Artificial Intelligence and its
applications.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Formation of groups of symmetries.

CO2 : Understand formation of groups of symmetries of the Chemical Molecules

CO3 : Learn about Concept of isomorphism of groups.

CO4 : Recognize Isomorphism ol group S3 of the symmetries of an equilateral
triangle with the group of symmetries of NH3. PCI3. CHCI3.

CO3 :Determine Isomorphism of group 83 of the symmetries of an cquilateral
triangle with the group of symmetries

CO6 : Apply Group of Symmetries in social sciences. physical sciences. life
sciences and a host ol other disciplines

Mapping between COs with PSO1 [ PSO2 | PSO3 | PSO4 | PSOS | PSO6 | PSO7 | PSO8
PSOs COol -
cOo2
CO3 e
CO4
CO5
CO6 i e
Pre-requisite Basics of Group of Symmetries
Course Content Unit I:

Formation of groups of symmetries (in space) of the following Plane figures (regarded
as rigid objects):

An isosceles triangle (cyclic group C2 ol order 2)

An equilateral triangle (the group S3 ol order 6)

A rectangle (the group V4)

A square (the group D4)

Unit I1:

Formation of groups of symmetries ol the following Chemical Molecules
(Conliguration of atoms).

H20 (the group V4)

H202

Trans- N2 — F2 (the group V4)

NH3. PCI3. CHCI3(the group S3)

Unit I:




Concept of isomorphism of groups, Isomorphism of multiplicative group with the group
C2 ol the symmetries of an isosceles triangle, Isomorphism of multiplicative

group with the group V4 of the symmetries of a rectangle. Isomorphism of group
V4 of the symmetries of a rectangle with the group of symmetries of H20. Isomorphism
of group S3 of the symmetries of an equilateral triangle with the group of symmetries of]
NH3. PCI3. CHCI3.

Reference Books 1. F. A.Cotton: Chemical application of group theory. Wiley Inter Science. Wiley
Eastern Ltd.. New Delhi.

2. G. Davidson: Intro. Group Theory for Chemists. Applied Science Publisher.

3. L. N. Herstein: Topics in Algebra, Wiley Eastern L.td.. New Delhi

I'caching Methodology Classwork. Discussion, Self-Study. Seminars and/or Assignment
Evaluation Method 30% Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, ete.  70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester Course: MTH-501: Group
Theory

Course Code MTH-501
Course Title Group Theory
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester | 13 (Including Class work. examination. preparation. holidays etc.)

Effective From June 2019

Purpose ol Course The purpose of the course is to make the student capable to understand and implement
the Group theory.

Course Objective To make students acquainted with coneepts of group theory.

Course Outcomes The course will enable the students to:

COl : Explain the insight of the Formation of group theory.

CO2 : Understand Cosets, Lagrange’s theorem. Euler’s theorem. Fermat’s
theorem. counting principle

CO3 : Learn about Concept of Normal subgroup & Quotient groups,
Homomorphism with their propertics.

CO4 : Recognize Automorphisms, Cayley’s theorem and its applications

COS5 :Determine different permutation and Permutation Groups. even
permutation, odd permutation.

CO6 : Apply group theory in social sciences. physical sciences. life sciences and a
host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 [ PSO4 [ PSO5 | PSO6 | PSO7 | PSO8
PSOs COl 2
CO2
CO3
CO4
COs5
CO6
Pre-requisite Basics of Group theory
Course Content Unit 1:

Cosets. Congruence Relation in Group Lagrange's theorem. Euler’s theorem. Fermat's
theorem, Counting principle.

Unit 2:
Normal subgroups & Quotient groups. Homomorphism. Isomorphism. Isomorphic
groups, Fundamental theorem of homomorphism.




Unit 3:
Automorphisms, Cayley’s theorem and its applications.

Unit 4:
Permutation Groups, Orbit& Cycles. Even permutation. Odd permutation. Alternating
Group.

Reference Books

I. L. N. Herstein : Topics in Algebra. Wiley Eastern Ltd. New Delhi. 1983.

2. L. H. Sheth : Abstract Algebra. NiravPrakashan. Ahmedabad.

3. N.S. GopalKrishnan : University Algebra, Wiley Lastern Ltd.

4. P.R. Bhattacharya. S. K. Jain and S. R. Nagpaul : Basic Abstract Algebra.
Cambridge University Press. Indian Edition. 1997,

5. Shantinarayan :Modern Algebra. S. Chand & Co.

6. Serge Lang : Algebra. ed. Addition Wesley. 1993.

7. Surjeet&KaziZameeruddin : Modern Algebra. Vikas Publishing House.

Teaching Methodology

Class work, Discussion. Self-Study, Seminars and/or Assignment

ovaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz, assignment. seminar. internal examination. ete.  70% External based on
semester end University examination

B.Sc. Mathematics 5™ Semester Course: MTH-502: Linear

Algebra - 1

Course Code MTH-502

Course Title Linear Algebra - 1
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work. examination, preparation, holidays cte.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the Linear Algebra.

Course Objective

To make students acquainted with concepts ol Linear Algebra.

Course Outcomes

The course will enable the students to:

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS8
PSOs COl E
CO2
CO3
CO4
CO5
CO6
Pre-requisite Basics of algebraic system
Course Content Unit 1:

Delinition and examples of Vector space. Subspace. Necessary and sufficient condition
for a subspace. lllustrations.

Unit 2:
Span of a set, union and intersection of subspaces. sum and direct sum of subspaces.

Unit 3:
Linearly dependent and independent vectors. checking of Linear dependence or
independence.

Unit 4:
Dimension and Basis of a vector space, extension ol a lincarly independent set to a
basis. dimension of sum.




Reference Books

1. V. Krishnamurthy, V. P. Mainra& J. L. Arora : An Introduction to Linear
Algebra, Affiliated East-West Press Pvt. Ltd.. New Delhi.

2. 1. H. Sheth : Linear Algebra, NiravPrakashan.

3. S. Kumaresan : Linear Algebra. Prentice Hall of India. 2000.

4. Serge Lang : Linear Algebra, Addition-Wesley Pub. Co. (Student Ed.).
5. Balakrishnan : Linear Algebra, Tata-McGraw Hill Ed.

Teaching Methodology

Class work. Discussion, Self-Study. Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance. participation. class test,
quiz. assignment. seminar, internal examination. etc.  70% External based on
semester end University examination

B.Sc. Mathematics 5™ Semester Course: MTH-503: Real

Analysis - |

Course Code MTH-503
Course Title Real Analysis - |
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination. preparation. holidays ete.)

Effective From

June 2019

Purpose of Course

The purpose of the course is o make the student capable to understand and implement
the Real analysis.

Course Objective

To make students acquainted with concepts ol Real analysis.

Course Outcomes

The course will enable the students to:

CO1 : Lxplain the insight of the real analysis.

CO2 : Understand the Countable & Uncountable sets. Greatest lower bound and
least upper bound

CO3 : Recognize Sequences ol real numbers, Sub-sequences, limit ol a sequence.
Convergent sequences. Divergent sequences.

CO4 : Learn about operations on convergent sequences.

CO3 :Analyze Operations on divergent sequences. concepts of limit superior
and inferior, Cauchy sequence.

CO6 : Apply Basic of real analysis .in social sciences.
physical sciences, life sciences and a host of other disciplines

Mapping between COs with
PSOs

PSOI1 | PSO2 | PSO3 | PSO4 | PSOS5 | PSO6 | PSO7 | PSOS8

COl A

cO2

CO3

CO4

CO3

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

Countable & uncountable sets, greatest lower bound and least upper bound.

Unit 2:

Sequences of real numbers, sub-sequences, limit of a sequence, convergent sequences.

divergent sequences.

Unit 3:
Bounded sequences. monotone sequences, operations on convergent sequences.

Unit 4:

Operations on divergent sequences. concepts of limit superior and inferior. Cauchy




sequence.
I. R.R.Goldberg : Methods of Real Analysis. Oxford & TBH Pub. Co.
2. T.M. Apostol : Mathematical Analysis. Narosa Publishing House. New Delhi.
3. S.C. Malik : Real Analysis. Wiley-Eastern Pub. Co.. New Delhi.
4. Walter Rudin : Principles of Mathematical Analysis. McGraw Hill book

Reference Books

Company.
Teaching Methodology Class work. Discussion. Sell-Study. Seminars and/or Assignment
Evaluation Method 30% Internal assessment based on class attendance. participation. class test.

quiz. assignment. seminar, internal examination. ete.  70% External based on
semester end University examination

B.Sc. Mathematics 5™ Semester Course: MTH-504: Real
Analysis - 11

Course Code MTH-504

Course Title Real Analysis - 11
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work. examination. preparation. holidays etc.)

Effective From June 2019

Purpose of Course The purposc of the course is to make the student capable to understand and implement
the Real analysis.

Course Objective To make students acquainted with concepts of Real analysis.

Course Outcomes The course will enable the students to:

CO1 : Explain the insight of the real analysis.

CO2 : Understand the Limit and Continuity of a function on the real line.
Definition & examples of Metric spaces

CO3 : Recognize Open ball in R1. open ball in metric space. functions continuous
on metric spaces.

CO4 : Learn about Limit. Convergence and Cauchy sequence in metric space.
Equivalent metrics..

CO35 :Analyze Open sets and their properties.

COG6 : Apply real analysis .in social sciences, physical sciences, life sciences and a
host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs COl
Cco2
CO3
CO4
CO5
CO6
Pre-requisite Basics of Real analysis
Course Content Unit 1:

Revision of Limit and Continuity of a function on the real line. Definition & examples
ol Metric spaces.

Unit 2:
Limit. Convergence and Cauchy sequence in metric space. Equivalent metrics.

Unit 3:
Open ball in R1. open ball in metric space. functions continuous on metric spaces.

Unit 4: Open sets. more about open sets.




Relerence Books

Teaching Methodology

1. R.R.Goldberg : Method of Real Analysis. Oxford & IBH Pub. Co. Lid. New
Delhi.

2. T.M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi.
1985.

3. S. Lang : Undergraduate Analysis. Springer-Verlag. New York. 1983.

4. D. SomSundaramé& B. Chaudhari : A [irst course in Mathematical Analysis.
Narosa Publishing House. New Delhi. 1997.

5. P.K.Jain & S. K. Kaushik : An Introduction to Real Analysis, S. Chand & Co.
New Delhi. 2000.

6. E.T.Copson : Metric Spaces. Cambridge University Press. 1968.

7. P.K.Jain & K. Ahmed : Metric Spaces. Narosa Pub. House. New Delhi, 1996.

Class work. Discussion, Sell-Study. Seminars and/or Assignment

Iivaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz. assignment. seminar, internal examination, ete.  70% External based on
semester end University examination

Theory

B.Sc. Mathematics 5" Semester Course: MTH-505: Graph

Course Code

MTH-505

Course Title

Graph Theory

Credit

5
3

Teaching per Week

3 s

Minimum weeks per Semester

15 (Including Class work, examination, preparation. holidays ete.)

Ltfective From

June 2019

Purpose of Course

The purpose of the course is o make the student capable to understand and implement
the Graph theory

Course Objective

To make students acquainted with concepts of Graph Theory.

Course Outcomes

The course will enable the students to:

CO1 : xplain the insight of the graph theory.

CO2 : Understand the graph theory and relevant term

CO3 : Recognize Subgraphs, Isomorphism between two graphs.

CO4 : Learn about Operations on graphs, Walks. Paths, Circuits, Connected
graphs. Disconnected graphs and Components of graphs .

CO5 :Analyze Luler graph and their properties.

COG6 : Apply graph .in social sciences. physical sciences. life sciences and a
host of other disciplines

Mapping between COs with PSOI | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS8
PSOs COl
CcOo2
CcO3
CO4
COS5 E
CO6
Pre-requisite Basics of Mathematics
Course Content Unit 1:

Graphs, various type of graphs. incidence and degree. isolated
and pendent vertices, Subgraphs, Isomorphism between two graphs.

Unit 2:

Operations on graphs. Walks. Paths. Circuits, Connected graphs, Disconnected graphs.
Components of graphs.

Unit 3:

Euler graphs. Arbitrary traceable graph, Hamiltonian Graphs. Applications of graphs:




Konigsberg Bridge Problem. Seating Arrangement Problem. Utility Problem.

Unit 4:
Trees, Properties of trees. Pendent vertices in a tree, Distance between two vertices,
Centre. Radius and Diameter of a Tree. Rooted & Binary trees.

Reference Books 1. NarsinghDeo : Graph Theory with applications to Engineering & Computer
Science. Prentice Hall of India Pvt. Ltd., 2000.

2. R.J. Wilson : Introduction to Graph Theory, Academic Press. New York.
1972,
3. E.Harray : Graph Theory, Addison Wesley Pub. Co.. 1969.

4. C.Berge: The Theory of Graphs and its Applications. John Wiley & Sons.

1962.
Teaching Methodology Class work. Discussion. Self=Study. Seminars and/or Assignment
Evaluation Method 30% Internal assessment based on class attendance. participation. class test.

quiz, assignment. seminar. internal examination. etc.  70% External based on
semester end University examination

B.Sc. Mathematics 5™ Semester Course: MTH-506: Number
Theory - 1

Course Code MTH-506

Course Title Number Theory - I
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester | 15 (Including Class work, examination, preparation, holidays etc.)

Effective From June 2019

Purpose of Course The purpose of the course is to make the student capable to understand the Number
theory

Course Objective To make students acquainted with concepts of Number theory.

Course Outcomes The course will enable the students to:

CO1 : Explain the insight of the number theory.

CO2 : Understand the Divisibility of integers. the Division Algorithm. Greatest
Common Divisor of two integers, the Euclidean algorithm

CO3 : Compute the solutions of linear Diophantine equations in two variables

CO4 :Learn about Sieve of Eratosthenes, infinitude of primes, upper bound for
the primes. Theory of Congruences

CO5 :Analyze Basic properties of Congruence. divisibility tests.

CO6 : Apply Number theory .in social sciences. physical sciences. life sciences
and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS8
PSOs COl T
cO2
CO3
CO4
CO5
CO6
Pre-requisite Basics ol Mathematics
Course Content Unit 1:

Divisibility of integers, the Division Algorithm. Greatest Common Divisor of two
integers. the Euclidean algorithm, relation between greatest common divisor and least
common multiple of two integers.




R

Unit 2:
Computation of the solutions of linear Diophantine equations in two variables, Primes
and composite numbers. the fundamental theorem of arithmetic. Pythagorean theorem
for the irrationality of V2 .

ol Congruences.

Unit 4: Basic properties of Congruence. divisibility tests of 9 and 1.

Unit 3: Sieve of Eratosthenes, infinitude of primes, upper bound for the primes, Theory

Relerence Books

1. David M. Burton : Elementary Number Theory. Tata McGraw-Hill Pub. Co.

L.td., New Delhi, 6th Ed.. 2006.

S. G. Telang : Number Theory. The Tata MeGraw Hill Co. Ltd.. New Delhi.

I. Niven, S. Zuckerman & L. Montgomery: An Introduction to Theory of

Numbers, John Wiley, 1991.

4. George Andrews : Number Theory, The Hindustan Pub. Corporation. New
Delhi.

s b2

Teaching Methodology

Class work. Discussion, Self-Study. Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class atlendance. participation, class test,
quiz. assignment. seminar., internal examination. ete.  70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester Course: E.G.-5001: Operations
Research- I (Elective Generic)

Course Code

E.G.-5001

Course Title

Operations Research-I

Credit

2

Teaching per Week

21rs

Minimum weeks per Semester

15 (Including Class work. examination. preparation, holidays etc.)

Ltfective IF'rom

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the Operations rescarch.

Course Objective

To make students acquainted with concepts of Operations research.

Course Outcomes

The course will enable the students to:

COI1 : Explain the insight of the Operations research.

CO2 : Understand Linear programming problem and their Graphical solution.

CO3 : Compute the solutions LPP by dual simplex method

CO4 :Learn about Definition of the dual problem and their properties

CO35 : Find the solution of LPP by Big-M method.

CO6 : Apply Operations Research in social sciences. physical sciences. life
Science and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 [ PSO5 | PSO6 | PSO7 | PSO8

COl

CcO2

CO3

CO4 o

CO5

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:




Graphical Solution of Linear programming problem (L.PP).
Definition of the dual problem. General rules for converting any primal problem into it’s
dual. The symmetric dual problems.

Unit 2:

Basic concept of basic. non-basic. degenerate. non-degenerate and basic feasible
solutions of LPP. slack & surplus variables. LPP in the standard matrix form. Slack &
surplus variables, Solution of LLPP using Simplex method.

Unit 3:
Solution of LPP using Two Phase Simplex method and Big-M method.

Relerence Books

I. J.K. Sharma : Operations Research: Theory & Applications. McMillan India
Lid.. 1998.

2. KantiSwaroop. P. K. Gupta & Man Mohan : Operations Research. S. Chand &
Sons, New Delhi, 1998,

3. G. Hadley : Linear Programming. Narosa Publishing House. New Delhi, 1993,

4. S.D. Sharma: Operations Research. KedarnathRamnath& Co.

5. P.M. Karak : Linear Programming. New Central Book Agency Pvt. Ltd.

Calcutta - 9.

6. K. V.Mittal & I.. Mohan : Optimization methods in O.R. and System Analysis.
New Age International Publications.

7. Goel&Mittal : O.R.. PragatiPrakashan. Meerut

Teaching Methodology

Class work. Discussion, Self-Study. Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class atlendance. participation. class test.
quiz. assignment. seminar, internal examination. cte.  70% External based on

semester end University examination

B.Se. Mathematics 5" Semester Course: E.G.-5002: Computer
Oriented Numerical Methods— I(Elective Generic)

Course Code E.G.-5002

Course Title Computer Oriented Numerical Methods — |
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation. holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose ol the course is to make the student capable o understand and implement
the Computer Oriented Numerical Methods.

Course Objective

To make students acquainted with concepts of Computer Oriented Numerical Methods.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Computer Oriented Numerical Methods.

CO2 : Understand Flow charts and symbols. More [Tow charting examples
and FORTRAN language

CO3 : Compute the operations in expressions

CO4 :Learn about Arithmetic statement, Mode of Arithmetic expression. Special
function, examples of use of functions, Program preparation preliminarics.

CO5 : Familiarize with Input-Output statement. STOP and END statement.

FORTRAN coding form. Simple FORTRAN program.

CO6 : Apply Computer Oriented Numerical Methods in social sciences, physical

sciences. life Science and a host of other disciplines

Mapping between COs with
PSOs

PSOI1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

COl

—



CO2

CO3 :

CO4

CO5

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit I:

Flow charts and symbols, More flow charting examples.

FORTRAN language. character used in FORTRAN, FORTRAN constants. FORTRAN
variable names, Type declaration for integer and real, Arithmetic expression (real and
integer expressions). Hierarchy of operations in expressions. Examples of Arithmetic
expression.

Unit 2:
Arithmetic statement, Mode of Arithmetic expression. Special function, examples of use
of [unctions. Program preparation preliminaries.

Unit 3:
Input-Output statement. STOP and END statement. FORTRAN coding form. Simple
FORTRAN program, FORTRAN programming examples.

Reterence Books

1. V.Rajaraman : Computer Programming in FORTRAN 77, PHL

2. V. Rajaraman : Computer Oriented Numerical Methods, PHI.

3. Dhaliwal. Agarwal and Gupta : Programming with FORTRAN 77, Wiley
Lastern Ltd.

4. R.S. Salaria : Computer Oriented Numerical Methods. Khanna Book Pub. Co.
Lid.

5. R.Sirkar: FORTRAN based Algorithms, New Central Book Agency. Calcultta,

6. V. Krishnamurthy : FORTRAN based Algorithms, East-West Press, N.Delhi.

Teaching Methodology

Class work. Discussion. Sell-Study. Seminars and/or Assignment

FEvaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz. assignment. seminar. internal examination. ete.  70% External based on
semester end University examination

4D B.Sc. Mathematics 5™ Semester Course: E.G.-5003: Fourier

Series (Elective Generic)

Course Code

E.G.-5003

Course Title

Fourier Series

Credit

2

Teaching per Week

2 Hrs

Minimum weeks per Semester

15 (Including Class work. examination. preparation. holidays etc.)

Elfective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the Fourier Series.

Course Objective

To make students acquainted with concepts of Fourier Series.

Course Outcomes

I'he course will enable the students to:

CO1 : Explain the insight of the FFourier Series.

CO2 : Understand the Definition of Fourier series. Euler’s formulae. Evaluation
of definite integrals, Conditions for a Fourier expansion

: Compute the Fourier series of functions

:Learn about Functions having points of discontinuity. change in intervals.
cven and odd tunctions. Expansion of even or odd periodic functions.

COS5 : Familiarize with Hall range series. Tvpical waveforms. Parseval’s formula.

CO3
CO4




Root mean square value, Complex form of Fourier series.
CO6 : Apply Fourier series in social sciences, physical sciences. lile Science and a
host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSOS5 | PSO6 | PSO7 | PSOS8
SOs 1
PROs COl |
cO2 ]
CO3 _ |
CO4 | 1
COS5
CO6
Pre-requisite Basics of Mathematics
Course Content Unit 1:
Definition of Fourier series. Euler’s formulae. Evaluation of definite integrals.
Conditions for a IFourier expansion.
Unit 2:
FFunctions having points of discontinuity. change in intervals, even and odd functions.
Expansion of even or odd periodic functions.
Unit 3:
Half range series. Typical waveforms, Parseval’s formula. Root mean square value.
Complex form of Fourier series.
Reference Books 1. B.S. Grewal : Higher Engineering Mathematics. KhannaPrakashan, New
Delhi.
2. S.K. Jain : Fourier series and Fourier Transforms. Swarup and Sons Pub.. New
Delhi.
3. R.R. Goldberg : Method of Real Analysis. Oxford & IBH Pub. Co. Ltd. New
Delhi.
4. R. V. Churchil : Fourier series and Boundary value problems. McGraw Hill
ISE.
5. Vashishtha and Gupta :Integral Transtorms, Krishna Publications. Meerut
Teaching Methodology Class work. Discussion, Sell-Study. Seminars and/or Assignment
Evaluation Method 30% Internal assessment based on class attendance. participation. class test.
quiz, assignment. seminar. internal examination. ete.  70% Lxternal based on
semester end University examination

B.Sc. Mathematics 6" SemesterCourse: MTH-601: Ring Theory

Course Code MTH-601
Course Title Ring Theory
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work. examination. preparation. holidays ete.)

Elfective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the Ring theory.

Course Objective

To make students acquainted with concepts of ring theory.

Course Outcomes

The course will enable the students to:
CO1 : Explain the insight of the Formation ol Ring theory.
CO2 : Understand Ring Homomorphism and Isomorphism. Ideals & Quotient
rings. Maximal Ideal. Principal Ideal
CO3 : Learn about different kinds of ring and their properties..
CO4 : Recognize Prime element in a Euclidean Ring. Unique factorization theorem




in a Luclidean ring.
CO35 : Link the Particular Euclidean Ring, Polynomial Ring. Degree of a
Polynomial. Division Algorithm, Irreducible polynomial.
COG6 : Apply Ring theory in social sciences. physical sciences. life sciences and a
host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSOS5 | PSO6 | PSO7 | PSOS8

COl

CcO2

CO3 : R S

CO4

COs AR

CO6

Pre-requisite

Basics of group theory

Course Content

Unit 1:
Ring Homomorphism and Isomorphism. Ideals & Quotient rings. Maximal Ideal.
Principal Ideal.

Unit 2:
Euclidean rings. divisibility in commutative ring. ged of two elements in a ring. units
and associates in rings.

Unit 3:
Prime element in a Euclidean Ring. Unique factorization theorem in a Euclidean ring.
Unit 4:

Particular Euclidean Ring. Polynomial Ring, Degree of a Polynomial. Division
Algorithm, Irreducible polynomial.

Relerence Books

1. L. N. Herstein : Topics in Algebra, Wiley Eastern Ltd. New Delhi, 1983.

2. L.H. Sheth : Abstract Algebra, NiravPrakashan. Ahmedabad.

3. N.S. GopalKrishnan : University Algebra. Wiley Lastern Ltd.

4. P.R. Bhattacharya. S. K. Jain and S. R. Nagpaul : Basic Abstract Algebra.
Cambridge University Press. Indian Edition. 1997.

5. Shantinarayan :Modern Algebra. S. Chand & Co.

6.  Serge Lang @ Algebra. ed. Addition Wesley. 1993.

7. Surjeet&KaziZameeruddin : Modern Algebra. Vikas Publishing House.

Teaching Methodology

Class work. Discussion. Self-Study. Seminars and/or Assignment

Lvaluation Method

30% Internal assessment based on class attendance. participation. class test,
quiz. assignment, seminar, internal examination, etc.  70% External based on
semester end University examination

B.Sc. Mathematics 6™ Semester Course: MTH-602: Linear

Algebra - 11

Course Code MTH-602

Course Title Linear Algebra - 11
Credit 3

I'caching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination. preparation, holidays etc.)

Eflective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the Linear Algebra.

Course Objective

To make students acquainted with concepts of Lincar Algebra.




Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Linear algebra.

CO2 : Understand Linear Transformation and their properties

CO3 : Learn about rank nullity and their properties

CO4 : Recognize Matrix associated with linear translormations.

CO5 : Analyze Inner product spaces. Norm  of a vector and properties.

CO6 : Apply linear algebra in social sciences. physical sciences. life sciences and
a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS8

PSOs COl 5
co2 |
ca3 |
CO4 |
CO5
CO6

Pre-requisite Basics of linear algebra

Course Content Unit 1:

Definition and examples of Linear transformation. Range and kernel of a lincar
transformation.

Unit 2:
Rank-Nullity Theorem. Inverse of a lincar transformation. Consequences of Rank-
Nullity Theorem. Composition of linear transformations.

Unit 3:
Matrix associated with linear transformations, lincar transformation associated with a
matrix. Application of Rank-Nullity Theorem for matrix.

Unit 4:

Inner product spaces. Norm ol a vector, Cauchy-Schwarz’s inequality. Triangular
inequality. Orthogonal vectors. Vector Projection. Gram-Schmidt Orthogonalization
Process. Orthonormal Set.

Reference Books

1. V. Krishnamurthy. V. P. Mainra& J. L. Arora : An Introduction to Linear
Algebra. Aflfiliated East-West Press Pvt. Ltd.. New Delhi.

2. L. H. Sheth : Linear Algebra. NiravPrakashan.

3. S. Kumaresan : Linear Algebra, Prentice Hall of India, 2000,

4. Serge Lang : Linear Algebra. Addition-Wesley Pub. Co. (Student Ed.).

5. Balakrishnan : Linear Algebra, Tata-McGraw Hill Ed.

Teaching Methodology

Class work. Discussion. Self=Study. Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz. assignment. seminar, internal examination. ete.  70% External based on
semester end University examination

B.Sc. Mathematics 6" Semester Course: MTH-603: Real

Analysis - 111

Course Code

MTH-603

Course Title

Real Analysis - 111

Credit

-
J

Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work. examination. preparation. holidays ete.)

LEffective From

June 2019




Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Outcomes

The course will enable the students to:
CO1 : Explain the insight of the real analysis.
CO2 : Understand the Convergence and divergence of series of real numbers
CO3 : Recognize Sets of measure zero, definition of the Riemann Integral.
Algebraic properties of Riemann Integral.
CO4 : Learn about different type of series .
CO35 :Analyze Algebraic properties of Riemann Integral Fundamental theorems of
Integral Caleulus.
COG6 : Apply real analysis .in social sciences. physical sciences. life sciences and a
host of other disciplines

m Mapping between COs with PSOI1 | PSO2 | PSO3 | PSO4 | PSOS5 | PSO6 | PSO7 | PSO8
4 PSOs COl
CO2
CO3 - .
CO4
CO5
CO6
Pre-requisite Basics of Real analysis
Course Content Unit 1:

Convergence and divergence of series of real numbers, Series with non-negative terms,
Alternating series. Conditional and absolute convergence.

Unit 2:
Tests for absolute convergence. Series whose terms form a non-increasing sequence.

Unit 3:
Sets of measure zero, definition of the Riemann Integral. Algebraic properties of
Riemann Integral.

Unit 4: Non Algebraic properties of Riemann Integral F'undamental theorems of Integral
Calculus, Mean-value Theorems of Integral Caleulus,

Relerence Books

1. R.R. Goldberg : Method of Real Analysis. Oxford & IBH Pub. Co. Lid.. New

Delhi.
2. 1. M. Apostol : Mathematical Analysis. Narosa Publishing House. New Delhi.
1985.
3. S. Lang: Undergraduate Analysis. Springer-Verlag, New York, 1983.
4. Louis Leithold : Calculus with analytic Geometry. Harper and Collins Pub. Co.
5. L. B. Thomas and Finney : Caleulus with analytic Geometry.

6. L.T.Copson : Metric Spaces, Cambridge University Press, 1968.
7. P.K. Jain & K. Ahmed : Metric Spaces. Narosa Pub. House, New Delhi. 1996

Teaching Methodology

Class work. Discussion. Self-Study, Seminars and/or Assignment

LEvaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz. assignment. seminar, internal examination. etc.  70% LExternal based on

semester end University examination

B.Sc. Mathematics 6" Semester Course: MTH-604: Real

Analysis - 1V

Course Code MTH-604
Course Title Real Analysis - 11
Credit 3




Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work. examination, preparation. holidays ete.)

Eftective Irom

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.

CO2 : Understand Limit points. closure of a set. closed sets. homeomorphism of
metric spaces

CO3 : Recognize Connected sets, Bounded sets. Totally bounded sets.

CO4 : Learn about Complete metric spaces. Contraction mapping. Picard’s fixed
point theorem.

COS35 :Analyze Open covering, Heine-Borel property.

CO6 : Apply real analysis .in social sciences. physical sciences. life sciences and a
host of other disciplines

Mapping between COs with PSOI1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS
PSOs COl i ‘
CcO2
CO3
CO4
CO5
CO6
Pre-requisite Basics of real analysis
Course Content Unit 1:

Limit points, closure of a set, closed sets, homeomorphism of metric spaces. dense set.

Unit 2:
Connected sets. Bounded sets, Totally bounded sets.

Unit 3:
Complete metric spaces. Contraction mapping. Picard’s fixed point theorem.

Unit 4:
Compact metric  spaces. Open  covering. Heine-Borel property. Finite Intersection
property.

Reference Books

1. R.R. Goldberg : Method ol Real Analysis. Oxford & IBH Pub. Co. Ltd.. New

Delhi.

2. T.M. Apostol : Mathematical Analysis. Narosa Publishing House. New Delhi.
1985.

3. S.Lang: Undergraduate Analysis. Springer-Verlag, New York. 1983.

4. 8. C. Malik : Real Analysis, Wiley-Eastern Pub. Co.. New Delhi.

5. Walter Rudin : Principles of Mathematical Analysis, McGraw Hill book

Company.
6. Copson : Metric Spaces. Cambridge University Press. 1968.
7. P.K.Jain & K. Ahmed : Metric Spaces. Narosa Pub. House. New Delhi. 1996,

Teaching Methodology

Class work, Discussion. Self-Study. Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz. assignment, seminar. internal examination. ete.  70% lixternal based on

semester end University examination

B.Sc. Mathematics 6" Semester Course: 605: Discrete

Mathematics

r Course Code

[MTH-605




Course Title

Discrete Mathematics

Credit

N
3

Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work. examination. preparation. holidays ctc.)

Elfective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the Discrete Mathematics

Course Objective

To make students acquainted with coneepts of Discrete Mathematics.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Discrete Mathematics.

CO?2 : Understand the relation . lattice and relevant term

CO3 : Recognize Lattices as algebraic systems. Lattice homomorphism. Different
types of lattices.

CO4 : Learn about Boolean Algebra as an algebraic system. Boolean expressions.

CO3 :Determine Minimization of Boolean functions by Karnaugh Map method.

CO6 : Apply Discrete Mathematics .in social sciences. physical sciences. life
sciences and a host of other disciplines

Mapping between COs with

PSOs

PSOI1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS8
COl & 3

cO2

CO3

CO4 Ll

COS5 [E8

CO6 g [l X 1

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

Binary relations, Properties of binary relations, Equivalence relation. Partial ordered
relation, Partially ordered sets. Upper bounds. Lower bounds. GLB & LUB of sets.
Totally ordered sets. Well ordered sets. Hasse Diagram. Lattices and its properties.

Unit 2:
Lattices as algebraic systems. Lattice homomorphism, Different types of lattices.

Unit 3:

Boolean Algebra as an algebraic system. Boolean expressions (forms). Different
representation of Boolean forms. Sum of products canonical form and product of sums
canonical forms of Boolean expressions.

Unit 4:
Minimization of Boolean functions by Karnaugh Map method and Quine- McCluskey
algorithm, AND. OR & NO'I gates, Reduction of switching circuit diagram,

Relerence Books

1. I P.Tremblay & R. Manohar : Discrete mathematical Structures with

Applications to Computer Science.. McGraw Hill Book Co., 1999,

B. Kolman. R. C. Busby & S. Ross : Discrete Mathematical Structures.

Prentice Hall of India Pvt. Ltd.. 3rd ed. 2001.

3. Elements of Discrete Mathematics, C. L. Liu. D. P. Mohapatra. Tata McGraw
Hill. 2008.

4. Discrete Mathematics with Applications., Thomas Koshy. Academic Press,
2004,

2

I'caching Methodology

Classwork. Discussion. Self-Study. Seminars and/or Assignment

Lvaluation Method

30% Internal assessment based on class attendance. participation. class test.

quiz. assignment. seminar. internal examination. ete.  70% External based on

semester end University examination




B.Sc. Mathematics 6™ Semester Course: MTH-606: Number

Theory - 1

Course Code MTH-606

Course Title Number Theory - 11
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work. examination. preparation. holidays etc.)

Effective From

June 2019

Purpose ol Course

The purpose of the course is to make the student capable to understand and implement
the Number theory

Course Objective

To make students acquainted with concepts ol Number theory.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the number theory.

CO2 : Understand Fermat’s little theorem, Pseudo-primes. Wilsons theorem

CO3 : Compute the solutions of linear congruence . the Chinese Remainder
Theorem

CO4 :Learn about The number of positive divisors. multiplicative nature of
functions, The Mobius Inversion formula

COS5 :Analyze Euler’s Phi-function and related theorem,

COG6 : Apply Number theory .in social sciences. physical sciences, life sciences
and a host of other disciplines

Mapping between COs with
PSOs

pso4 | PSOs | PSO6 | PSO7 | PSOS

PSOI | PSO2 | PSO3
COl i

cO2

CO3

CO4

COs5

CO6

Pre-requisite

Basics of number theory

Course Content

Unit 1:
Computation of the solutions of linear congruence . the Chinese Remainder Theorem.

Unit 2:
Fermat's little theorem. Pscudo-primes. Wilson™s theorem.

Unit 3:

The number of positive divisors and sum of all positive divisors of an integer. basic
properties and multiplicative nature of these functions. The Mibius Inversion formula
(without proof). the greatest integer function.

Unit 4:
Introduction of Euler’s Phi-function . multiplicative nature of (statement only). Euler’s
Theorem.

Reference Books

1. David M. Burton : Elementary Number Theory. Tata McGraw-Hill Pub. Co.

Ltd.. New Delhi. 6th Fd.. 2006.

S. G. Telang : Number Theory, The Tata McGraw Hill Co. Ltd.. New Delhi.

3. L Niven. S. Zuckerman & L. Montgomery: An Introduction to Theory off
Numbers. John Wiley. 1991.

4. George Andrews : Number Theory. The Hindustan Pub. Corporation. New
Delhi.

Teaching Methodology

Class work. Discussion. Self-Study. Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test.
quiz. assignment, seminar. internal examination, etc.  70% External based on
semester end University examination




B.Sc. Mathematics 6" Semester Course: E.G. 6001: Operations
Research-I11I (Elective Generic)

Course Code E.G.- 6001

Course Title Operations Research-11
Credit 2

Teaching per Wecek 2 Hrs

Minimum weeks per Semester| 15 (Including Class work. examination, preparation. holidays etc.)

Effective From June 2019

Purpose of Course The purpose of the course is to make the student capable to understand and implement
the Operation research.

Course Objective To make students acquainted with concepts ol Operations research.
Course Outcomes The course will enable the students to:
CO1 : Explain the insight of the Operations research.

CO2 : Understand the transportation problem and their solutions.

CO3 : Compute the solutions of Assignment problem

CO4 :Learn about Competitive games theory

CO3 : Find the solution Game theory problem by graphical method

CO6 : Apply Operations Research in social sciences. physical sciences, life
Science and a host of other disciplines

Mapping between COs with PSOI | PSO2 [ PSO3 [ PSO4 | PSO5 [ PSO6 [ PSO7 | PSOS

CO2

CO3

CO4

CO5

CO6

n Pre-requisite Basics o' Mathematics

Course Content Unit 1:
‘Transportation problem. methods for finding initial basic feasible solution,
solution of Transportation problem by MODI method. Unbalanced
‘I'ransportation problem.

Unit 2: Assignment problems. The Hungarian method. balanced & unbalance
assignment problems.

Unit 3: Competitive games. lwo-person zero-sum game, maximin and minimax
principle. saddle points and the value of the game (based on pure strategies). mixed
strategies. solution of games with saddle point, Game without saddle points. Dominance
rule. solution of m=2 and 2xn games using graphical method.

Reference Books I. 1. K. Sharma : Operations Rescarch: Theory & Applications, McMillan India
Lid.. 1998,
2. KantiSwaroop. P. K. Gupta & Man Mohan : Operations Research. S. Chand &

Sons. New Delhi. 1998.

3. G. Hadley : Linear Programming, Narosa Publishing House. New Delhi. 1995,
4. S.D. Sharma: Operations Research. KedarnathRamnath& Co.
5. P.M. Karak : Linear Programming. New Central Book Agency Pvt. Ltd.

Caleutta - 9.

6. K. V.Mital & L. Mohan : Optimization methods in O.R. and System Analysis.
New Age International Publications.

7. Goel&Mittal : O.R.. PragatiPrakashan. Meerut




Teaching Methodology

Class work. Discussion. Self-Study. Seminars and/or Assignment

LEvaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz. assignment. seminar. internal examination. ete.  70% External based on
semester end University examination

B.Sc. Mathematics 6™ Semester Course: E.G.-6002:
Computer Oriented Numerical Methods —11 (Elective

Generic)
Course Code E.G.-6002
Course Title Computer Oriented Numerical Methods — 11
Credit 2
Teaching per Week 2 Hrs
Minimum weeks per 15 (Including Class work. examination. preparation. holidays etc.)
Semester

Elfective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and implement
the Computer Oriented Numerical Methods.

Course Objective

To make students acquainted with concepts of Computer Oriented Numerical Methods.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Computer Oriented Numerical Methods.

CO2 : Understand Control statements. Relational operators. Logical IF statement.
Arithmetic IF statement. Block IF statement

CO3 : Apply the Statement labels. GO TO statement and DO statement

CO4 :Learn about Rules 1o be followed in utilizing DO loops. Subscripted
variables. Subscripted expression. Dimension statement. DO type notation
for input / output statement.

COS5 : Familiarize with FORMAT specilication and FORMA'T specilication for a
numerical data.

COG6 : Apply Computer Oriented Numerical Methods in social sciences. physical
sciences. life Science and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS8
PSOs COl

co2

CcO3

| CO4

COs5

CO6 7
Pre-requisite Basics of Computer Oriented Numerical Methods
Course Content Unitl:

Controlstatements.Relationaloperators. LogicallFstatement, Arithmeticl Fstatement. Blockl
Fstatement. Statement labels, GO TO statement, Example of use of Logical IF statement.

Unit2:

Nested logical [ statement, Computed GO TO statement. DO statement, Examples of
DO statement. Rules to be [ollowed in utilizing DO loops, Subscripted variables. Sub
scripted Expression. Dimension statement. DO type notation for input/output statement.
FORMAT specification.

Unit3:
FORMAT specilication for a numerical data. Iterative methods. Numerical integrations
and differentiations. Numerical solution of ordinary differential equations.




Relerence Books V. Rajaraman : Computer Programming in FORTRAN 77. PHI.

V. Rajaraman : Computer Oriented Numerical Methods, PHI.

Dhaliwal. Agarwal and Gupta : Programming with FORTRAN 77. Wiley
Eastern L.td.

R. S. Salaria : Computer Oriented Numerical Methods. Khanna Book Pub. Co.
Ld.

5. R.Sirkar : FORTRAN based Algorithms. New Central Book Agency. Calcutta.
6. V. Krishnamurthy : FORTRAN based Algorithms, East-West Press, N.Delhi.

s b —

Teaching Methodology Class work. Discussion. Self-Study. Seminars and/or Assignment
Lvaluation Method 30% Internal assessment based on class attendance. participation, class test,  quiz,

assignment, seminar, internal examination, ete.  70% External based on semester
end University examination

B.Sc. Mathematics 6™ Semester Course: E.G.-6003: Fourier
Transform and its Applications (Elective Generic)

Course Code E.G.-6003

Course Title Fourier Transform and its Applications
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester | 15 (Including Class work. examination. preparation. holidays ete.)

Effective From June 2019

Purpose of Course The purpose of the course is to make the student capable to understand and implement
the Fourier Transform and its Applications.

Course Objective To make students acquainted with concepts of Fourier Transform and its Applications.

Course OQutcomes The course will enable the students to:

COI : Explain the insight of the Fourier Transform and its Applications,

CO2 : Understand the Integral transforms. Fourier Transforms. Properties of
Fourier Transform

CO3 : Compute the Fourier Transform

CO4 :Learn about Convolution, Convolution theorem for Fourier transforms.
Parseval’s Identity for Fourier transform

CO3 : Familiarize with Relation between Fourier and Laplace Transforms. Fourier
transforms of the derivatives of a function

CO6 : Apply Fourier Transform in social sciences. physical sciences. life Science
and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PS04 | PSOs | PSO6 | PsO7 | PSO8
PSOs COl
co2 |
CO3 : '
CO4
COs
CO6

Pre-requisite Basics of Fourier series

Course Content Unit [:
Integral transtorms. Fourier Transforms. Properties of Fourier Transtorm and its
application.

Unit 2:
Convolution, Convolution theorem for Fourier transforms. Parseval’s Identity lor
Fourier transform.

Unit 3:




Relation between Fourier and Laplace Transforms. Fourier transforms ol the derivatives
of a function, Fourier transform and its applications.

Relerence Books

b2

5

B. S. Grewal : Higher Engineering Mathematics. KhannaPrakashan, New
Delhi.

S. K. Jain : Fourier series and Fourier Transforms. Swarup and Sons Pub.. New
Delhi.

R. R. Goldberg : Method of Real Analysis. Oxford & [BH Pub. Co. Ltd. New
Delhi.

R. V. Churchil : Fourier series and Boundary value problems. McGraw Hill
ISE.

Vashishtha and Gupta :Integral Transforms. Krishna Publications. Meerut

Teaching Methodology

Class work, Discussion, Self-Study, Seminars and/or Assignment

Lvaluation Method

30% Internal assessment based on class attendance. participation. class test.
quiz. assignment. seminar. internal examination. ete.  70% Lixternal based on

semester end University examination




Bachelor of Science (Mathematics)

CO-P0O-2020-21

Name of Program

Bachelor of Science ( Mathematics)

Abbreviation

B.Sc.- Mathematics

Duration

3 Years

Eligibility Criteria

Passed 12" Science with mathematics or equivalent Degree.

Objective of Program

The core objective of the B.Sc. in Mathematics is to prepare the
students for productive career by providing a solid education in the
basic subjects of mathematical knowledge and its applications
with outstanding environment of teaching and research in the core and
emerging areas of the discipline.

Program Outcome

PO1 : Fundamental Knowledge Enrichment

Program trains students with the core Mathematics knowledge domains. It
also makes students capable of using core concepts in the
conceptualization of domain specific application.

PO2 : Critical Thinking Development

The program develops the skills of critical thinking, problem solving,
evaluative learning of various techniques, and understanding the essence
of the problem.

PO3 : Develop arguments in a logical manner

The program trains students to formulate and develop arguments in a
logical manner and make them ready to prepare real world problem
solution mathematically.

PO4 : Develop decision making ability

The program develop the skill in students to take decisions at intellectual,
organizational and personal from different perspectives of life using
analysis

PO5 : Computational Skill Development

The program develop basic computational skill in students for planning and
managing process of complex real world.

POG6 : Provides an effective Mathematical communication skill
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The program develop an effective Mathematical communication skill in the
students.

PO7 : Team Work and Leadership Development

Trains students to work in a team and also to take leadership.

Program Specific Outcomes

PSO1 : Develop and strengthen the fundamental core concepts that are
required to solve complex problems

PSO2 : Develop the skills that needs independent logical and analytical
thinking, teamwork and leadership

PSO3 : Nurture the students to investigate and development of a workable
solution for a real world problem

PSO4 : Develop students for self-learning and practicing challenging
problem solution

PSOS : Train students to apply mathematical skills for new investigation.

PSOG6 : Train students to expand their knowledge of fields related to their
current areas of professional specialization.

PSQO7 : Train students to take-up the real world challenges to develop
workable solution to a domain specific problem.

PSO8 : Inculcate the passion for continuous learning and doing research for
making a successful professional career.

Mapping between POs and PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO
PSOs PO1
PO2 |
PO3
PO4
POS
PO6
PO7
Medium of Instruction English
Program Structure Semester 1
Teaching per week University
Examination Total
Course Title Course Internal
Code Theory | Practical | Credits Duration Marks Marks Marks
MTH- [Mathematics-| 3 0 3 2Hrs 50 20




70

101
MTH- [ Mathematics-2
102
3 0 3 2Hrs 50 20 70
Total 6 0 6
Program Structure Semester 2
Teaching per week University
Course Tit Course Examination Internal Total
Itie
Code Credits Marks Marks
Theory | Practical Duration Marks
MTH- [Mathematics-3
201
3 0 3 2Hrs 50 20 70
MTH- [Mathematics-4
202
3 0 3 2Hrs 50 20 70
Total 6 0 6
Program Structure Semester 3
Teaching per week University
Course Title Course Examination Internal Total
Code Credits Marks Marks
Theory | Practical Duration Marks
MTH- Advanced
301 Calculus-1 3 0 3 Syt - 20 o0
MTH- Numerical
302 Analysis-1 3 0 3 2Hrs 50 20 70
MTH- Differential- ,
- . 0 3 2Hrs 50 20
303 Equations 70




E.G. 3001-
MathematicalMet 2 0 2 2Hrs 50 20 70
hods
3002-
GroupofSymme 2 0 2 2Hrs 50 20 70
tries—I
Total 11 0 11
Program Structure Semester 4
Teaching per week University
Course — Course Examination Internal Total
Code Credits Marks Marks
Theory | Practical Duration Marks
MTH- Advanced
MTH- Numerical
402 Analysis-II 3 0 3 2Hrs 50 20 70
MTH-| Introduction to
403 Abstracl Algebl‘a 3 0 3 2Hrs 50 20 70
E.G. 4001 -
MathematicalMod ) 0 2 2Hrs 50 20 70
eling
4002-
GroupofSymmetri 2 0 2 2Hrs 50 20 70
es—II
11 0 11
Total
Program Structure Semester 5




Teaching per week University
Course Titl Course Examination Internal Total
Itie
Code Credits Marks Marks
Theory | Practical Duration Marks
GroupTheory
MTH 3 0 3 2Hrs 50 20 70
-501
LinearAlgebra-I
MTH 3 0 3 2Hrs 50 20 70
-502
Real Analysis-I
MTH 3 0 3 2Hrs 50 20 70
-503
RealAnalysis-II
MTH 3 0 3 2Hrs 50 20 70
-504
GraphTheory
MTH 3 0 3 2Hrs 50 20 70
-505
NumberTheory-1
MTH 3 0 3 2Hrs 50 20 70
-506
E.G. 5001-
OperationsResearc
he1 2 0 2 2Hrs 50 20 70
5002-
ComputerOriented
NumericalMethods & 0 2 ZHis ] 20 70
—I
5003-Fourier
Series
2 0 2 2Hrs 50 20 70




Total

20 0

20

Program Structure

Semester 6

Teaching per week University
Course Title Course Examination Internal Total
Code Credits Marks Marks
Theory | Practical Duration Marks

RingTheory
MTH 3 0 3 2Hrs 50 20 70
-601

LinearAlgebra—II
MTH 3 0 3 2Hrs 50 20 70
-602

Real Analysis—I1I
MTH 3 0 3 2Hrs 50 20 70
-603

Real Analysis—-1V
MTH 3 0 3 2Hrs 50 20 70
-604

DiscreteMathemati

cs
MTH 3 0 3 2Hrs 50 20 70
-605

NumberTheory-11
MTH 3 0 3 2Hrs 50 20 70
-606
E.G 6001-

OperationsResearc

he 11 2 0 2 2Hrs 50 20 70

6002-

ComputerOriented

NumericalMethods

Y 2 0 2 2Hrs 50 20

70




6003-
FourierTransforma
nditsApplications

2 0 2 2Hrs 50 20

70

Total

B.Sc.Mathematics 1% Semester

Course: MTH-101: Mathematics-I

Course Code

MTH-101

Course Title Mathematics-1
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June2020

Purpose of Course

The purpose of the course is to make the student capable to understand and

implement the concepts of Trigonometry .

Course Objective

To make students acquainted with concepts of Trigonometry

Course Outcomes

This course will enable the students to:

co1

CO2':

co3:

co4

: Explain the insight of the fundamental aspects of the Trigonometry .
Assimilate the De’ Moivre's theorem and its applications,
Trigonometric functions for multiple arguments.

Calculate the Indeterminate forms by using Euler’s expressions,
Hyperbolic functions..

: Understand the Logarithm of complex quantities, Separations of

Logarithmic, Inverse circular and Inverse hyperbolic functions into

real and imaginary parts.




CO5 : Sketch curves in Trigonometric and hyperbolic functions.
CO6 : Apply Trigonometry in social sciences, physical sciences, life sciences

and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 [ PSO3 | PSO4 [ PSO5 | PSO6 | PSO7 | PSO8

CO1

C02

CO3

CO4

CO5

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit —I

De’ Moivre’s theorem and its applications, Trigonometric functions for multiple
arguments.

Unit-Il

Euler’s expressions, Evaluation of Indeterminate forms by using Euler’s expressions,
Hyperbolic functions for real arguments and their inverses.

Unit-11l

Exponential, Circular and Hyperbolic functions of complex variables and their
identities, Euler’s Theorem, Relations between circular and Hyperbolic functions.

Unit-IV

Logarithm of complex quantities, Separations of Logarithmic, Inverse circular and
Inverse hyperbolic functions into real and imaginary parts.

Reference Books

1. S, L. Loney: Plane Trigonometry, Part I and 1. McMillan and Co. London,

R. S. Verma, K. S. Shukla: Text book of Trigonometry, Pothishala Pvi. Lid.

Allahabad.

E. Kreyszig: Advanced Engineering Mathematics, Wiley India Pvt. Ltd.

4. N.P.Bhamore and et al: College AadhunikGanitshastra, Popular Prakashan,
Surat

(0]

(75}

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc.Mathematics 1°* Semester

Course: MTH-102: Mathematics-I1

Course Code

MTH-102

Course Title Mathematics-2
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per
Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts calculus of and learn its applications.

Course Objective

To make students acquainted with concepts of calculus.

Course Outcomes

This course will enable the students to

CO1 : Explain the insight of the historical and fundamental aspects the
Calculus.

CO2 : Assimilate the Successive differentiation, Leibnitz theorem and its applications

CO3 : Understand the consequences of various mean value theorems for
differentiable functions , Asymptotes, Concavity, Convexity and reduction

function.

CO4 : Calculate the Curvature and radius of curvature.

COS : Apply concept of Increasing and Decreasing functions, Asymptotes, Concavity
and Convexity

CO6 : Apply calculus in social sciences, physical sciences, life sciences and a host

of other disciplines

Mapping between COs with

PSQOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

Co1

Co2

Co3 ;

Co4

CO5




cos [EERI S | | | | |

Pre-requisite

Basics of Mathematics

Course Content

Unit —I

h

Successive differentiation, Calculation of n” derivatives of some standard functions

(rational functions and powers of sine, cosine functions), Leibnitz theorem and its
applications

Unit-ll

Rolle’s Theorems and its geometrical interpretation, Lagrange’s Theorem and its
geometrical interpretation, Cauchy theorem, Maclaurin and Taylor series expansions

Unit-111

Curvature and radius of curvature (except Polar form), Increasing and Decreasing
functions, Asymptotes, Concavity and Convexity

Unit-1V

Reduction formulae for integration of
sin"x,cos™x, tan"x,cot™x,sec™x,cosec™x, sinP xcos%x, xMcosnx, x " sinnx.

Reference Books

—

Shantinarayan: Differential Calculus, Revised EditionDecember-2004 | S.
Chand and Co. New Delhi.

2. Shantinarayan: Integral Calculus. S. Chand and Co. New Delhi.

3. Gorakhprasad: Differential Calculus, Pothishala Pvt. Ltd. Allahabad.

4. M. R. Spigel: Theory and Problems of Advanced Calculus, Schaum’s
Publishing Co.. New York.

5. N.P.Bhamore and et al: College AadhunikGanitshastra, Popular Prakashan,

Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 2" Semester

Course: MTH-201: Mathematics-I11

Course Code

MTH

-201

Course Title Mathematics-1lI
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June

2020

Purpose of Course

implement the theory of matrices with its applications.

The purpose of the course is to make the student capable to understand and

Course Objective

To make students acquainted with concepts of Theory of matrices.

Course Qutcomes

This course will enable the students to:

CO2 : Understand the genesis of theory of matrices..

CO1 : Explain the insight of fundamental aspects the theory of matrices.

CO3 : Learn elementary raw operations, rank theory and matrix
properties.
CO4 : Find eigen values and corresponding eigenvectors for a square
matrix.
COS : Calculate solution of linear system of equation.
CO6 : Apply matrix theory in social sciences, physical sciences, life sciences
and a host of other disciplines.
Mapping between COs with PSO1 | PSO2 | PSO3 PSO5 | PSO6 | PSO7 | PSO8
PSOs co1
co2
cO3
CO4 |
CO5
CO6

Pre-requisite

Basics of Matrices

Course Content

Unit-I




Different types of matrices, Operation on matrieces, Properties of operation of|
matrices, Elementary row operations.

Unit-11

Row-reduced echelon forms. Inverse of matrix by Row-Reduced Echelon form, Row|
rank of a matrix, Quadratic form.

Unit-Ill

Trace of matrix and its properties, Solution of homogeneous system of linear equations
using row —reduced echelon forms.

Unit-1V

Characteristic equation of a matrix, Method to find Characteristic equation using
determinant and minors of a matrix, Eigen values and Eigen vectors of a matrix, Cayley-
Hamilton theorem and its application to find an inverse of a matrix, Method of]
diagonalization.

Reference Books

1. Krishnamurthy. Mainra and Arora: An Introduction to linear Algebra.
Alfiliated West Press Pvt. Ltd., New Delhi.

2. Erwin Kreyszig: Advanced Enginecring Mathematics. Wiley India (P) Ltd..

2009.

B.S.Vasta and SuchiVasta: Theory of Matrices: 4rd Edition -2014, New Age

International (P) Ltd. Publishers. New Delhi.

4. Shantinarayan: Text book of Matrices. S. Chand and Co.. New Delhi.

H. K. Dass. H. C. Saxena. M. DD. Raisinghania: Simplified course in Matrices.

S. Chand and Co., NewDelhi.

6. N.P.Bhamore and et al: College AadhunikGanitshastra. Popular Prakashan,
Surat.

W
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Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 2™ Semester

Course: MTH-202: Mathematics-1V

Course Code

MTH-202

Course Title Mathematics-1V
Credit 3
Teaching per Week 3 Hrs




Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Integral Calculus and Differential Equation.

Course Objective

The purpose of the course is to make the student capable to understand and
implement the Integral Calculus and Differential Equation.

Course Qutcomes

The course will enable the students to:

CO1 : Understand the genesis of Integral Calculus and ordinary differential
equations.

CO2: Sketch curves in Cartesian coordinate systems.

CO3 :To solve first order first degree and first order higher degree differential
equation.

CO4 : Grasp the concept of a general solution of a higher order linear differential
equation of an arbitrary order and also learn a few methods to obtain the
general solution of such equations.

CO5: To solve initial and boundary value problem.

CO6 : Apply Integral Calculus and Differential Equations in social sciences,

physical sciences, life sciences and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
COo1 '

Co2

COo3

CO4

CO5

CO6

Pre-requisite

Basics of Derivative

Course Content

Unit-I

Curve Tracing : Equation of the form y = f(x),Equation of the form y? =
f(x),Parametric equations, Tracing of Polar curves.

Unit-Il

IApplication of Integral calculus: Length of a curve, Intrinsic equation (except polar




coordinates).

Unit:1ll

Bernoulli's equation, Exact differential equation, Differential equations of first order

Jand higher degree : Solvable for x,y, p and Lagrange’s equation, Clairaut’s equation.

Unit-IV

Linear Differential Equations with constant coefficients: Complimentary functions,
Particular Integral, General Solution, Method for finding Particular Integral specially for
e*, sinax, cosax, polynomial in terms of x, €™V and xV, where V is a function of x.

Reference Books

1. L.Shantinarayan : Diflerential calculus .4th edition -2001.Shyamlal Charitable
Trust.Ramnagar New Delhi. S. Chand and Company LTD.

2. Shantinarayan: Integral Calculus. Revised Edition-2009. S.Chand and Co..
New Delhi.

3. Gorakhprasad: Integral Calculus. PothishalaPvt.L.td.. Allahabad.

4. D.AMurray: Differential Equations, Tata Mc Graw Hills.

5. Frank Ayres: Theory and problems on Dilferential Equations. Mc Graw Hill

Book Co.. New York.
6. N.P.Bhamore and et al: College AadhunikGanitshastra, Popular Prakashan,
Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 3™ Semester

Course: MTH-301: Advanced Calculus-I

Course Code

MTH-301

Course Title

Advanced Calculus-I

Credit

Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018




Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the function of two variable and their calculus.

Course Objective

To make students acquainted with concepts of the function of two variable and their
calculus.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the function of two variable and their

calculus.

CO2 : Understand the Limits and Continuity of a function of two variables, Partial
Differentiation.

CO3 : Find surface integral of the surfaces.

ICO4 : Understand basics of vector calculus.

COS : Apply multivariable calculus to solve function of two variable problems.
COG6 : Apply Integral calculus of function of two variable and vector calculus in
social sciences, physical sciences, life sciences and a host of other

disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 [ PSOS | PSO6 | PSO7 | PSOS8

Co1

Co2

co3 By Rl

CO4 5 bl i gy 2

CO5

CO6

Pre-requisite

Basics of calculus

Course Content

Unit I

Limits and Continuity of a function of two variables, Partial Differentiation, Total
Differential, Composite function, Homogeneous functions.

Unit Il:

Taylor’s theorem for functions of two variables, Maclaurian’s expansions in power
series, Jacobian.

Unit 11

Vector point function, Differentiation of a Vector point function, Gradient, Divergence




and Curl and their properties, Line Integral.

Unit 11

icoordinates).

Unit IV: Surface Integral, Green's, Gauss'andStoke’stheorems (Only for Cartesian

Reference Books

Co.. New Delhi.

1. Shantinarayan, P. K. Mittal : A course of Mathematical Analysis. S. Chand and

2. HariKishan : Vector Algebra and Calculus. Atlantic Pub. & Distributors(P)
Ltd.. New Delhi.

3. T. M. Apostol : Mathematical Analysis. Narosa Publishing House. New Delhi,

4. S. C. Malik : Mathematical Analysis, Wiley-Eastern Ltd. New Delhi.

3. N.P. Bhamore& et el : Mathematics Paper I11-1V, Popular Prakashan. Surat

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

isemester end University examination

B.Sc. Mathematics 3™ Semester

Course: MTH-302: Numerical Analysis-I

Course Code

MTH-302

Course Title INumerical Analysis-I
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and

implement the concepts of basics of numerical methods and its applications.

Course Objective

To make students acquainted with concepts of numerical methods

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the numerical analysis.




CO2 : Understand the errors and their numerical computation

CO3 : Obtain numerical solutions of algebraic and transcendental equations.
CO4 : Learn about various interpolating and extrapolating methods.

COS : predict future trend by interpolating and extrapolating methods.

CO6 : Apply numerical analysis in social sciences, physical sciences, life sciences

and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PsO2 | PsO3 | Psoa [Psos [Pso6 | Pso7 | Psos
cO1 | I

Co2

Cco3 =Sk i Bl 260

CO4 alll L <]} *'J
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Pre-requisite

Basics of Mathematics

Course Content

Unit I:

Error estimation: Errors and their computations, A general error formula.

Unit 11

Numerical Solutions of Algebraic and Transcendental Equations: Bisection Method,
Method of False position, Iteration Method, Newton-Raphson's Method.

Unit Ill:

Forward Differences, Backward Differences, Central Differences, Symbolic relation and
separation of symbols, Differences of Polynomials.

Unit IV:

Newton's Forward and Backward Formulae, Gauss’ Interpolation formulae.

Reference Books

1. 8. 8. Sastry : Introductory methods of Numerical Analysis. Prentice-Hall of
India Pvt. Ltd.: 5th Edition.

2. M. K. Jain, Iyenger. Jain : Numerical Methods for Scientific and Engineering
Computations. New Age International Ltd.

3. Goel, Mittal : Numerical Analysis, PragatiPrakashan, Meerut.

4. Kaiser A. Kunz : Numerical Analysis. Mc Graw Hill Book Co.. London.

5. James |. Buchanan, Peter R. Turner : Numerical Methods and Analysis, Mc

Graw Hill Book Co.. London.




6. P.C.Biswal:NumericalAnalysis.Prentice-HallofTndia. 2008.
7. H. C. Saxena: Finite Differences and Numerical Analysis. S. Chandand Co..
2005.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 3™ Semester

Course: MTH-303: Differential-Equations

Course Code

MTH-303

Course Title Differential-Equations
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the higher order differential equation and basics of partial differential
equation.

Course Objective

To make students acquainted with concepts of higher order differential equation and
basics of partial differential equation.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Linear Differential Equations with variable
coefficients.

CO2 : Understand Second order Differential Equations

CO3 : Learn about Formation of Partial Differential Equation.

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 [ PSO6 | PSO7 | PSO8

Cco1

coz2

co3 |[&=

Co4
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Pre-requisite

Basics of ordinary differential equation and partial derivative

Course Content

Unit I:

Linear Differential Equations with variable coefficients, Homogeneous Differential
Equations, Legendre’s Differential Equation.

Unit II:

Second order Differential Equations: Solution in terms of known Integral, Solution by
method of removal of first order derivatives, Method of Changing Independent
\Variable.

Unit 11z

Formation of Partial Differential Equation, Solution of Partial Differential Equations,
Equations solvable by direct integral.

Unit IV:

Partial Differential Equations of first order, Nonlinear Partial Differential Equations of
first order, Some special methods.

Reference Books

D. A. Murray: An Introductory Course in Differential Equations. Orient
Longmans, Bombay.
2. N. Sneddon: Elements of Partial Differential Equations, McGraw Hill Book

Company.
3. B. S. Grewal: Higher Engineering Mathematics, Khanna Publishers, New
Delhi.
4. Gorakhprasad : Differential Equations. Pothishala Pvt. Lid.. Allahabad.
5. M. D. Rai Singhania : Differential Equations, S. Chand & Co.. New Delhi.
6. Nita H. Shah : Ordinary and Partial Differential Equations : Theory and

Applications, PHI Learning Pvt. Ltd. New Delhi.
7. N.P.Bhamore& et el. : Mathematics Paper 111-1V. Popular Prakashan. Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 3" Semester

Course: E.G.-3001: Mathematical Methods

Course Code

E.G.-3001

Course Title Mathematical Methods
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the difference method

Course Objective

To make students acquainted with concepts of Mathematical difference Method.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the difference calculus.

€02 : Understand Finite difference and Method of unknown coefficients

CO3 : Learn about Difference equation.

CO4 : Solve problem of Difference equation.

CO5 : Obtain solution of Homogeneous  difference  equations with constant
coefficients.

CO6 : Apply difference calculus in social sciences, physical sciences, life

sciences and a host of other disciplines

Mapping between COs with

PSOs

pso1 | Pso2 | Pso3 [psoa [psos [psoe [Pso7 | psos
co1 [N

Co2

C03

CO4

CO5

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit I

Notations of finite difference calculus, Operators E, A, Relations between different




operators and their prosperities, Relation between difference and differential
operators, Method of constructing difference tables, Finding the missing terms.

Unit 11

Factorial notation, Expression of polynomials in factorial notation by using finite
differences, Method of unknown coefficients.

Unit 111z

Difference equations: Order and degree of a difference equation, Solution of difference
equations, Homogeneous difference equations with constant coefficients.

Reference Books

1. S.8. Sastry : Introductory methods of Numerical Analysis. Prentice-Hall of
India Pvt. Ltd.; 4th Edition.

2. M. K. Jain, lyenger, Jain: Numerical Methods for Scientific and Engineering
Computations. New Age International Ltd.

3. Goel, Mittal : Numerical Analysis. PragatiPrakashan. Meerut.

4, Kaiser A. Kunz : Numerical Analysis, McGraw Hill Book Co.. London.

5. James I. Buchanan, Peter R. Turner : Numerical Methods & Analysis, McGraw

Hill Book Co.. London.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 3™ Semester

Course: E.G.-3002: Group of Symmetries-|

Course Code

[E.G.-3002

Course Title Group of Symmetries-I
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Group of Symmetries.




Course Objective

To make students acquainted with concepts of Artificial Intelligence and its
applications.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Group theory.

CO2 : Understand Sub group and their properties

CO3 : Learn about Symmetry planes and reflection symmetry.

CO4 : Solve problem of Product of symmetry operations.

COS : Analyze consequences of Rotation axes and rotation symmetry
CO6 : Apply Group of Symmetries in social sciences, physical sciences, life

sciences and a host of other disciplines

Mapping between COs with
PSQOs

PSO1 | PSO2 | PSO3 [ PSO4 |[PSO5 |PSO6 |PSO7 | PSO8

Co1

ICep I | ¥t B A
co3 LI

co4 sate L R

CO5
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Pre-requisite

Basics of Mathematics

Course Content

Unit I:

Definition of a group and its elementary properties, Order of a group, Order of an
element of a group, Group multiplication tables, Examples of groups including finite
lgroups and infinite groups, Abelian groups, Cyclic groups.

Unit Il

Subgroup, Condition that a subset is a subgroup, Examples of subgroups, Basic concept
of symmetry, Symmetry elements and symmetry operations in a space, Identity
symmetry operation.

Unit HI:

Symmetry planes and reflection symmetry, Inversion centre and inversion
symmetry, Rotation axes and rotation symmetry, Improper axes and improper rotation
symmetry, Product of symmetry operations.

Reference Books

1. F.A.Cotton: Chemical application of group theory, Wiley Inter Science, Wiley
Eastern Ltd., New Delhi.




2. G. Davidson: Intro. Group Theory for Chemists, Applied Science Publisher.
3. L. N. Herstein: Topics in Algebra. Wiley Eastern Lid.. New Delhi

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
lquiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 4" Semester

Course: MTH-401: Advanced Calculus-II

Course Code

MTH-401

Course Title Advanced Calculus-11
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Special function, double Triple integral and Laplace transform

Course Objective

To make students acquainted with concepts of the Special function, double Triple
integral and Laplace transform.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the beta gamma function and Maxima- Minimafor
Function softwovariables.

CO2 : Understand Double and triple integrals

CO3 : Learn about Laplace transform .

CO4 : Realize importance of Laplace transform.

COS : Determine various Inverse Laplace transform.

CO6 : Apply the Special function, double Triple integral and Laplace transform in
social sciences, physical sciences, life sciences and a host of other disciplines

Mapping between COs with

| PsO1 [ Pso2 [ PS03 | Pso4 |Psos | Psoe | Pso7 | psos

PSOs
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Pre-requisite

Basics of Mathematics

Course Content

Unit I

Maxima- Minimaforfunctionsoftwovariables:Necessaryandsufficientconditionsfor
extreme points.

Unit II:

DoubleandTriplelntegrals:Changeoforder of Doubleintegrals, Area.

Unit 11

Beta-Gamma functions: Relation between Beta and Gamma functions, Properties,
Applications of Beta-Gamma function.

Unit [IV:

Laplace Transforms: Laplace Transform of elementary functions, Properties of Laplace
Transform, Differentiation and Integration of Laplace Transform, Laplace Transform of
derivatives and integrals.Inverse of Laplace Transform: Method of Partial fractions,
Properties of inverse Laplace Transform.

Reference Books

1. David V. Widder : Advanced Calculus, PHI Learning Pvt. Ltd. New Delhi
2. Kreysig: Advanced Engineering Mathematics. John Wiley. New York. 1999.
3. Shantinarayan. P. K. Mittal : A course of Mathematical Analysis. S. Chand and

Co.. New Delhi.
4. N.P. Bhamore& et al : Mathematics Paper [11-1V, Popular Prakashan, Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 4™ Semester

Course: MTH-402: Numerical Analysis-II

Course Code

MTH-402

Course Title Numerical Analysis-II
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of numerical methods and its applications.

Course Objective

To make students acquainted with concepts of numerical methods

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the numerical analysis.

CO2 : Understand the Lagrange’s Interpolation Formula, Divided Differences,
Newton's General Interpolation Formula

CO3 : Obtain numerical Differentiation.

CO4 : Learn about Numerical Integration.

COS :Determine Solution of Ordinary Differential Equations by Taylor’s series
method, Picard’s approximation method, Euler’'s method.

CO6 : Apply numerical analysis in social sciences, physical sciences, life sciences

and a host of other disciplines

Mapping between COs with

PSO1 | PSO2 | PSO3 | PSO4 [ PSO5 | PSO6 | PSO7 | PSO8

PSOs

CO1

CO2 . e

CO3

Co4

CO5

06

Pre-requisite

Basics of Mathematics




Course Content

Unit I

Finite difference with unequal interval, Lagrange’s Interpolation Formula, Divided
Differences, Newton’s General Interpolation Formula.

Unit 11

Numerical Differentiation: 1st and 2nd order derivatives based on Newton’s forward
land backward difference interpolation formulae.

Unit 1

Numerical Integration: General Integration formula, Trapezoidal Rule, Simpson’s 1/3-
Rule, Simpson’s 3/8-Rule.

Unit IV:

ISolution of Ordinary Differential Equations by Taylor’s series method, Picard’s
approximation method, Euler’s method.

Reference Books

1. S. 8. Sastry : Introductory methods of Numerical Analysis. Prentice-Hall of
India Pvt. Ltd.; 4th Edition.

2. M. K. Jain, lyenger, Jain: Numerical Methods for Scientific and Engineering
Computations, New Age International Lid.

3. Goel, Mittal : Numerical Analysis. PragatiPrakashan. Meerut.

4. Kaiser A. Kunz : Numerical Analysis. McGraw Hill Book Co.. London.

5. James I. Buchanan, Peter R. Turner: Numerical Methods and Analysis,

MeGraw Hill Book Co.. London

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 4'" Semester

Course: MTH-403: Introduction to Abstract Algebra

Course Code

MTH-403

Course Title

Introduction to Abstract Algebra

Credit




Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of Basic real analysis and basic of number theory .

Course outcomes

To make students acquainted with concepts of Basic real analysis and basic of number
theory.

Course Objective

The course will enable the students to:
CO1: Explain the insight of the Divisors GCD and LCM.
CO2 : Understand the basics of group and elementary properties of group
CO3 : Recognize Subgroups, CyclicGroups, Orderofanelement.
CO4 : Learn about basics of Ring theory.
COS5 :Determine Least Common multiple, Prime numbers, Fundamental theorem
of Arithmetic.
CO6 : Apply Basic of number theory in social sciences, physical sciences, life sciences

and a host of other disciplines.

Mapping between COs with
PSOs

P501 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
co1l | ' "

Co2

CO3

CO4

CO5

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit |

Divisors,Greatestcommondivisor,LeastCommonmultiple,Primenumbers,
Fundamentaltheoremof Arithmetic, Congruence relation, Equivalenceclasses.

Unit Il:

DefinitionofaGroup,ExamplesofGroup,elementarypropertiesofaGroup, FiniteGroups.




Unit 111

ISubgroups, CyclicGroups, Orderofanelement.

Unit IV:

DefinitionofaRing,ExamplesofRing,IntegralDomain, Field,BooleanRing.

Reference Books

[. N. Herstein:Topics in Algebra. Wiley Eastern Lid.. New Delhi. 2006.

I. H. Sheth:AbstractAlgebra NiravPrakashan, Ahmedabad.

N. S. GopalKrishnan :UniversityAlgebra. WileyEastern [.td.
P.R.Bhattacharya,S.K JainandS.R.Nagpaul:BasicAbstractAlgebra. Cambridge
UniversityPress, Indian Edition, 1997,

Shantinarayan:ModernAlgebra,S. Chand and Co.. New Delhi.

Sergel.ang :Algebra, AdditionWesley. 1993.

7. Surjeet, KaziZameeruddin:Modern Algebra. VikasPublishingHouse.
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Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 4" Semester

Course: E.G.-4001: Mathematical Modelling

Course Code

E.G.-4001

Course Title Mathematical Modelling
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of Mathematical Modelling .

Course Objective

To make students acquainted with concepts Mathematical Modelling.




Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Mathematical Modelling.

CO2 : explain the concept of mathematical modelling

CO3 : formulate the real world problem into Mathematical form.

CO4 :analyze the mathematical model.

COS5 : Predict the future by using mathematical modelling.

CO6 : Apply Mathematical modelling in social sciences, physical sciences, life

sciences and a host of other disciplines

PSO1 | PSO2 | PSO3 | PSO4 [ PSO5 | PSO6 | PSO7 | PSO8

CO1

co2 [T e

Co3

CO4

Ccos -

CO6

Pre-requisite

Basics Ordinary differential equation

Course Content

Unit I:

Mathematical modelling through ordinary differential equation of first order, Linear
lgrowth models; Linear decay models, Models for growth of Science and scientists.

Unit 11

Non-linear growth and decay models, Model of Logistic law of population, Spread of
technological innovation, Spread of infectious diseases.

Unit [l

Mathematical models of geometrical problems through ordinary differential equation
of first order, Simple geometrical problems, Orthogonal trajectories.

Reference Books

1. J.N. Kapoor: Mathematical Modelling. New Age International Publishers,
New Delhi.

2. Kreysig: Advanced Engineering Mathematics. John Wiley. New York. 1999,
3. ). K. Sharma: OR Theory & Applications. Mac Milian India Ltd.. 1998.
4. G.Hadley:Linear Programming. Narosa Publishing House. New
Delhi, 1995.
5. G. Paria : Lincar Programming. Transportation. Assignment. Game. Books &

Allied Pvt. 1.td. Calcutta.




Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 4'" Semester

Course: E.G.-4002: Group of Symmetries-I|

Course Code

E.G.-4002

Course Title (Group of Symmetries-11
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2018

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Group of Symmetries.

Course Objective

To make students acquainted with concepts of Artificial Intelligence and its
applications.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Formation of groups of symmetries.

CO3 : Learn about Concept of isomorphism of groups.

CO4 : Recognize Isomorphism of group S3 of the symmetries of an equilateral
triangle with the group of symmetries of NH3, PCI3, CHCI3.

CO5 :Determine Isomorphism of group $3 of the symmetries of an equilateral
triangle with the group of symmetries

CO6 : Apply Group of Symmetries in social sciences, physical sciences, life

CO2 : Understand formation of groups of symmetries of the Chemical Molecules

o




sciences and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 |PSO4 | PSO5 |[PSO6 | PSO7 | PSO8

CO1
Cco2
CO3

CO4

CO5
COo6 . _ )

Pre-requisite

Basics of Group of Symmetries

Course Content

Unit I:

Formation of groups of symmetries (in space) of the following Plane figures (regarded
as rigid objects):

AN isosceles triangle (cyclic group C2 of order 2)
IAn equilateral triangle (the group S3 of order 6)
IA rectangle (the group V4)

IA square (the group D4)

Unit 11

Formation of groups of symmetries of the following Chemical Molecules (Configuration
of atoms).

H20 (the group V4)
H202
Trans- N2 — F2 (the group V4)

NH3, PCI3, CHCI3(the group S3)

Unit 111

Concept of isomorphism of groups, Isomorphism of multiplicative group with the group
C2 of the symmetries of an isosceles triangle, Isomorphism of multiplicative

leroup with the group V4 of the symmetries of a rectangle, Isomorphism of group
V4 of the symmetries of a rectangle with the group of symmetries of H20,
Isomorphism of group S3 of the symmetries of an equilateral triangle with the group of
symmetries of NH3, PCI3, CHCI3.

Reference Books

1. F. A.Cotton: Chemical application of group theory, Wiley Inter Science, Wiley
Eastern Lid.. New Delhi.




]

3. L N. Herstein: Topics in Algebra. Wiley Eastern Lid.. New Delhi

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5% Semester

Course: MTH-501: Group Theory

Course Code MTH-501
Course Title iGroup Theory
Credit 3

Teaching per Week 3 Hrs '

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Group theory.

Course Objective

To make students acquainted with concepts of group theory.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Formation of group theory.

CO2 : Understand Cosets, Lagrange's theorem, Euler’s theorem, Fermat’s
theorem, counting principle

CO3 : Learn about Concept of Normal subgroup & Quotient groups,
Homomorphism with their properties.

CO4 : Recognize Automorphisms, Cayley’s theorem and its applications

CO5 :Determine different permutation and Permutation Groups, even

permutation, odd permutation.

2. G. Davidson: Intro. Group Theory for Chemists, Applied Science Publisher.




CO6 : Apply group theory in social sciences, physical sciences, life sciences and a

host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
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CO3
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Pre-requisite

Basics of Group theory

Course Content

Unit 1:

Cosets, Congruence Relation in Group Lagrange's theorem, Euler’s theorem, Fermat’s
theorem, Counting principle.

Unit 2:

Normal subgroups &Quotientgroups, Homomorphism, Isomorphism, Isomorphic
groups, Fundamental theorem ofhomomorphism.

Unit 3:

IAutomorphisms, Cayley’s theorem and its applications.

Unit 4:

Permutation Groups, Orbit& Cycles, Even permutation, Odd permutation, Alternating

Group.
Reference Books 1. L. N. Herstein : Topics in Algebra. Wiley Eastern Ltd. New Delhi. 1983.
2. L. H. Sheth : Abstract Algebra, NiravPrakashan. Ahmedabad.
3. N. S. GopalKrishnan : University Algebra. Wiley Lastern Ltd.
4. P.R. Bhattacharya. S. K. Jain and S. R. Nagpaul : Basic Abstract Algebra.
Cambridge University Press, Indian Edition, 1997.
5. Shantinarayan :Modern Algebra, S. Chand & Co.
6. Serge Lang : Algebra, ed. Addition Wesley, 1993,
7. Surject&KaziZameeruddin : Modern Algebra. Vikas Publishing House.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 5" Semester

Course: MTH-502: Linear Algebra - |

Course Code

MTH-502

Course Title Linear Algebra - 1
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the LinearAlgebra.

Course Objective

To make students acquainted with concepts of LinearAlgebra.

Course Qutcomes

The course will enable the students to:

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 |[PSO5 |PSO6 |PSO7 | PSOS8
COo1 |0

C02

CO3

CO4

CO5

CO6

Pre-requisite

Basics of algebraic system

Course Content

Unit 1:

Definition and examples of Vector space, Subspace, Necessary and sufficient condition
for a subspace, Illustrations.

Unit 2:

Span of a set, union and intersection of subspaces, sum and direct sum of subspaces.

Unit 3:

Linearly dependent and independent vectors, checking of Linear dependence or
independence.




Unit 4:

Dimension and Basis of a vector space, extension of a linearly independent set to a

basis, dimension of sum.

Reference Books

1. V. Krishnamurthy, V. P. Mainra& J. L. Arora : An Introduction to Linear
Algebra. Affiliated East-West Press Pvt. Lid., New Delhi.

[. H. Sheth : Linear Algebra, NiravPrakashan.

S. Kumaresan : Linear Algebra, Prentice Hall of India. 2000.

Serge Lang : Linear Algebra. Addition-Wesley Pub. Co. (Student Ed.).

5. Balakrishnan : Linear Algebra, Tata-McGraw Hill Ed.
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Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-503: Real Analysis - |

Course Code

MTH-503

Course Title Real Analysis - 1
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Qutcomes

The course will enable the students to:
CO1 : Explain the insight of the real analysis.
C0O2 : Understand the Countable & Uncountable sets, Greatest.lower bound and

least upper bound




CO3 : Recognize Sequences of real numbers, Sub-sequences, limit of a sequence,
Convergent sequences, Divergent sequences.

CO4 : Learn about operations on convergent sequences.

COS :Analyze Operations on divergent sequences, concepts of limit superior
and inferior, Cauchy sequence.

CO6 : Apply Basic of real analysis .in social sciences,

physical sciences, life sciences and a host of other disciplines

Mapping between COs with
PSQOs

PSO1 [ PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
CO1 ;
Cco2
Co3
CO4
CO5
CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

Countable & uncountable sets, greatest lower bound and least upper bound.

Unit 2:

ISequences of real numbers, sub-sequences, limit of a sequence, convergent sequences,
divergent sequences.

Unit 3;

Bounded sequences, monotone sequences, operations on convergent sequences.

Unit 4:

Operations on divergent sequences, concepts of limit superior and inferior, Cauchy
sequence.

Reference Books

1. R.R.Goldberg : Methods of Real Analysis. Oxford & TBH Pub. Co.

2. T. M. Apostol : Mathematical Analysis, Narosa Publishing lHouse. New Delhi.

3. 8. C. Malik : Real Analysis. Wilev-Lastern Pub. Co.. New Delhi.

4. Walter Rudin : Principles of Mathematical Analysis. McGraw Hill book
Company.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment




Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-504: Real Analysis - Il

Course Code

MTH-504

Course Title Real Analysis - 11
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Qutcomes

The course will enable the students to:
CO1 : Explain the insight of the real analysis.
CO2 : Understand the Limit and Continuity of a function on the real line,

Definition & examples of Metric spaces

on metric spaces.
CO4 : Learn about Limit, Convergence and Cauchy sequence in metric space,
Equivalent metrics..

COS :Analyze Open sets and their properties.

host of other disciplines

CO3 : Recognize Open ball in R1, open ball in metric space, functions continuous

CO6 : Apply real analysis .in social sciences, physical sciences, life sciences and a




Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
Co1 ‘ :

C02

Co3

CO4

CO5

CO6

Pre-requisite

Basics of Real analysis

Course Content

Unit 1:

Revision of Limit and Continuity of a function on the real line, Definition & examples of
Metric spaces.

Unit 2:

Limit, Convergence and Cauchy sequence in metric space, Equivalent metrics.

Unit 3:

lOpen ball in R1, open ball in metric space, functions continuous on metric spaces.

Unit 4: Open sets, more about open sets.

Reference Books

. R.R. Goldberg : Method of Real Analysis, Oxford & IBI Pub. Co. Ltd. New
Delhi.

2. T. M. Apostol : Mathematical Analysis, Narosa Publishing House. New Delhi.
1985.

3. S.Lang : Undergraduate Analysis. Springer-Verlag. New York. 1983.

4. D. SomSundaram& B. Chaudhari : A [irst course in Mathematical Analysis.
Narosa Publishing House, New Delhi, 1997,

5. P.K.Jain & S. K. Kaushik : An Introduction to Real Analysis. S. Chand & Co.
New Delhi, 2000,

6. L.'T. Copson : Metric Spaces. Cambridge University Press. 1968.

7. P.K.Jain & K. Ahmed : Metric Spaces. Narosa Pub. House. New Delhi. 1996,

o

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 5'" Semester

Course: MTH-505: Graph Theory

Course Code

MTH-505

Course Title Graph Theory
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Graph theory

Course Objective

To make students acquainted with concepts of Graph Theory.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the graph theory.

CO2 : Understand the graph theory and relevant term

CO3 : Recognize Subgraphs, Isomorphism between two graphs.

CO4 : Learn about Operations on graphs, Walks, Paths, Circuits, Connected
graphs, Disconnected graphs and Components of graphs .

CO5 :Analyze Euler graph and their properties.

CO6 : Apply graph .in social sciences, physical sciences, life sciences and a

host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

Co1

o2 ‘ B
s =

CO4

CO5

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

Graphs, various type of graphs, incidence and degree, isolated




and pendent vertices, Subgraphs, Isomorphism between two graphs.

Unit 2:

Operations on graphs, Walks, Paths, Circuits, Connected graphs, Disconnected graphs,
IComponents of graphs.

Unit 3:

Euler graphs, Arbitrary traceable graph, Hamiltonian Graphs, Applications of graphs:
Konigsberg Bridge Problem, Seating Arrangement Problem, Utility Problem.

Unit 4:

Trees, Properties of trees, Pendent vertices in a tree, Distance between two vertices,
Centre, Radius and Diameter of a Tree, Rooted & Binary trees.

Reference Books

1. NarsinghDeo : Graph Theory with applications to Engineering & Computer
Science. Prentice Hall of India Pvt. Lid.. 2000.

2. R. 1. Wilson : Introduction to Graph Theory. Academic Press, New York.

1972.

I=. Harray : Graph Theory. Addison Wesley Pub. Co.. 1969,

C. Berge @ The Theory of Graphs and its Applications. John Wiley & Sons.

1962.

fad

=

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
lquiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-506: Number Theory - |

Course Code

MTH-506

Course Title

Number Theory - |




Credit

Teaching per Week

3 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand the Number
theory

Course Objective

To make students acquainted with concepts of Number theory.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the number theory.

€02 : Understand the Divisibility of integers, the Division Algorithm, Greatest
Common Divisor of two integers, the Euclidean algorithm

CO3 : Compute the solutions of linear Diophantine equations in two variables

COA4 :Learn about Sieve of Eratosthenes, infinitude of primes, upper bound for
the primes, Theory of Congruences

COS5 :Analyze Basic properties of Congruence, divisibility tests.

CO6 : Apply Number theory .in social sciences, physical sciences, life sciences

and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

CO1

co2 ‘ L5 e ]

Cco3 g
Co4 '

CO5

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

Divisibility of integers, the Division Algorithm, Greatest Common Divisor of two
integers, the Euclidean algorithm, relation between greatest common divisor and least
common multiple of two integers.

Unit 2:

Computation of the solutions of linear Diophantine equations in two variables, Primes




and composite numbers, the fundamental theorem of arithmetic, Pythagorean
theorem for the irrationality of v2 .

Unit 3: Sieve of Eratosthenes, infinitude of primes, upper bound for the primes, Theory
lof Congruences.

Unit 4: Basic properties of Congruence, divisibility tests of 9 and 11.

Reference Books 1. David M. Burton : Elementary Number Theory. Tata McGraw-Hill Pub. Co.
Ltd.. New Delhi. 6th Ed.. 2006.

2. S.G. Telang : Number Theory. The Tata McGraw Hill Co. Ltd.. New Delhi.
3. L Niven. S. Zuckerman & L. Montgomery: An Introduction to Theory ol
Numbers, John Wiley, 1991.
4. George Andrews : Number Theory. The Hindustan Pub. Corporation. New
Delhi.
Teaching Methodology Classwaork, Discussion, Self-Study, Seminars and/or Assignment
Evaluation Method 30% Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: E.G.-5001: Operations Research-
I(ElectiveGeneric)

Course Code E.G.-5001

Course Title Operations Research-1
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From June 2019

Purpose of Course The purpose of the course is to make the student capable to understand and
implement the Operations research.




Course Objective

To make students acquainted with concepts of Operations research.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Operations research.

CO2 : Understand Linear programming problem and their Graphical solution.
CO3 : Compute the solutions LPP by dual simplex method

CO4 :Learn about Definition of the dual problem and their properties

COS5 : Find the solution of LPP by Big-M method.

CO6 : Apply Operations Research in social sciences, physical sciences, life

Science and a host of other disciplines

Mapping between COs with
PSOs

PSO8

PSO1 | PSO2 | PSO3 [ PSO4 | PSO5 | PSO6 | PSO7
CO1 Shrle i

CO2

CO3

CO4

CO5

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

Graphical Solution of Linear programming problem (LPP).

it's dual, The symmetric dual problems.

Unit 2:

surplus variables, Solution of LPP using Simplex method.

Unit 3:

Solution of LPP using Two Phase Simplex method and Big-M method.

Definition of the dual problem, General rules for converting any primal problem into

Basic concept of basic, non-basic, degenerate, non-degenerate and basic feasible
solutions of LPP, slack & surplus variables, LPP in the standard matrix form, Slack &




Reference Books

Calcutta - 9.

New Age International Publications.
7. Goel&Mittal : O.R.. PragatiPrakashan. Meerut

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

1. J. K. Sharma : Operations Research: Theory & Applications. McMillan India

6. K.V.Miual & L.. Mohan : Optimization methods in O.R. and System Analysis,

Lid.. 1998.

2. KantiSwaroop. P. K. Gupta & Man Mohan : Operations Research, S. Chand & -
Sons, New Delhi. 1998.

3. G. Hadley : Linear Programming. Narosa Publishing House, New Delhi. 1995,

4. S.D. Sharma: Operations Rescarch. KedarnathRamnath& Co.

5. P.M. Karak : Linear Programming. New Central Book Agency Pvt. Lid.

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 5" Semester

Course: E.G.-5002: Computer Oriented Numerical Methods —

I(ElectiveGeneric)

Course Code

E.G.-5002

Course Title Computer Oriented Numerical Methods — 1
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Computer Oriented Numerical Methods.

Course Objective

To make students acquainted with concepts of Computer Oriented Numerical
Methods.

Course Outcomes

The course will enable the students to:
CO1 : Explain the insight of the Computer Oriented Numerical Methods.

CO2 : Understand Flow charts and symbols, More flow charting examples




CO3:

Cco4

and FORTRAN language

Compute the operations in expressions

:Learn about Arithmetic statement, Mode of Arithmetic expression, Special

function, examples of use of functions, Program preparation preliminaries.

COS : Familiarize with Input-Output statement, STOP and END statement,
FORTRAN coding form, Simple FORTRAN program.
CO6 : Apply Computer Oriented Numerical Methods in social sciences, physical
sciences, life Science and a host of other disciplines
Mapping between COs with PSO1 PSO2 PSO3 PSO4 | PSOS5 PSO6 PSO7 PSO8
PSQOs co1 ‘ i
cOo2 ol
Cco3
co4 3
CO5 .
CO6 i

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

expres

Unit 2:

Unit 3:

sion.

Flow charts and symbols, More flow charting examples.

use of functions, Program preparation preliminaries.

FORTRAN language, character used in FORTRAN, FORTRAN constants, FORTRAN
variable names, Type declaration for integer and real, Arithmetic expression (real and
integer expressions), Hierarchy of operations in expressions, Examples of Arithmetic

Arithmetic statement, Mode of Arithmetic expression, Special function, examples of

Input-Output statement, STOP and END statement, FORTRAN coding form, Simple
FORTRAN program, FORTRAN programming examples.

Reference Books

b N —

V. Rajaraman : Computer Programming in FORTRAN 77, PHI.
V. Rajaraman : Computer Oriented Numerical Methods, PHI.
Dhaliwal. Agarwal and Gupta : Programming with FORTRAN 77. Wiley

Fastern Lid.




4.

3.
6.

R. §. Salaria : Computer Oriented Numerical Methods. Khanna Book Pub. Co.
Lid.

R. Sirkar : FORTRAN based Algorithms, New Central Book Agency, Calcutta,
V. Krishnamurthy : FORTRAN based Algorithms. Fast-West Press, N.Delhi,

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc.

70% External based on

isemester end University examination

B.Sc. Mathematics 5" Semester

Course: E.G.-5003: Fourier Series (ElectiveGeneric)

Course Code E.G.-5003
Course Title Fourier Series
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Fourier Series.

Course Objective

To make students acquainted with concepts of Fourier Series.

Course Outcomes

co3

Co1:

Cco2:

CO4:

CO5 |

The course will enable the students to:

Explain the insight of the Fourier Series.
Understand the Definition of Fourier series, Euler’s formulae, Evaluation

of definite integrals, Conditions for a Fourier expansion

: Compute the Fourier series of functions

Learn about Functions having points of discontinuity, change in intervals,
even and odd functions, Expansion of even or odd periodic functions.

Familiarize with Half range series, Typical waveforms, Parseval’s formula,




Root mean square value, Complex form of Fourier series.
CO6 : Apply Fourier series in social sciences, physical sciences, life Science and a

host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 |PSO6 | PSO7 | PSO8
PSOs co1 o ks
COo2
co3 ' : "
CO4 ' IS o
CO5
CO6 i
Pre-requisite Basics of Mathematics
Course Content Unit 1:

Definition of Fourier series, Euler’s formulae, Evaluation of definite integrals,
Conditions for a Fourier expansion.

Unit 2:

Functions having points of discontinuity, change in intervals, even and odd functiens,
Expansion of even or odd periodic functions.

Unit 3:

Half range series, Typical waveforms, Parseval’s formula, Root mean square value,
Complex form of Fourier series.

Reference Books 1. B.S. Grewal : Higher Engincering Mathematics. KhannaPrakashan, New
Delhi.
2. S. K. Jain : Fourier series and Fourier Transforms, Swarup and Sons Pub.. New
Delhi.
3. R.R. Goldberg : Method of Real Analysis. Oxford & 1B Pub. Co. Ltd. New
Delhi.
4. R. V. Churchil : Fourier series and Boundary value problems. McGraw Hill
ISE.
- 5. Vashishtha and Gupta :Integral Transforms, Krishna Publications. Meerut
Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment
Evaluation Method 30% Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc. 70% External based on
isemester end University examination




B.Sc. Mathematics 6™ Semester

Course: MTH-601: Ring Theory

Course Code MTH-601
Course Title Ring Theory
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester|

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Ring theory.

Course Objective

To make students acquainted with concepts of ring theory.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Formation of Ring theory.

CO2 : Understand Ring Homomorphism and Isomorphism, Ideals & Quotient
rings, Maximal Ideal, Principal Ideal

CO3 : Learn about different kinds of ring and their properties..

CO4 : Recognize Prime element in a Euclidean Ring, Unique factorization theorem

in a Euclidean ring.

COS5 : Link theParticular Euclidean Ring, Polynomial Ring, Degree of a
Polynomial, Division Algorithm, Irreducible polynomial.

CO6 : Apply Ring theory in social sciences, physical sciences, life sciences and a

host of other disciplines

Mapping between COs with

PSO1 | PSO2 | PSO3 | PSO4 [ PSOS5 | PSO6 | PSO7

PSOs

CO1

CO2

CO3

co4

CO5

CO6

Pre-requisite

Basics of group theory

PSO8




Course Content

Unit 1:

Ring Homomorphism and Isomorphism, Ideals & Quotient rings, Maximal Ideal,
Principal Ideal.

Unit 2:

Euclidean rings, divisibility in commutative ring, gcd of two elements in a ring, units
and associates in rings.

Unit 3:

Prime element in a Euclidean Ring, Unique factorization theorem in a Euclidean ring.

Unit 4:

Particular Euclidean Ring, Polynomial Ring, Degree of a Polynomial, Division Algorithm,
Irreducible polynomial.

Reference Books

1. L. N. Herstein : Topics in Algebra, Wiley Eastern Ltd. New Delhi, 1983.

2. L. H. Sheth : Abstract Algebra, NiravPrakashan. Ahmedabad.

3. N.S. GopalKrishnan : University Algebra. Wiley Eastern Ltd.

4. P.R. Bhattacharya, S. K. Jain and S. R. Nagpaul : Basic Abstract Algebra,
Cambridge University Press. Indian Edition. 1997.

5. Shantinarayvan :Modern Algebra. S. Chand & Co.

6. Serge Lang : Algebra, ed. Addition Wesley. 1993,
7. Surjeet&KaziZameeruddin : Modern Algebra, Vikas Publishing House.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 6" Semester

Course: MTH-602: Linear Algebra - ||

Course Code

|MTH-602

Course Title

Linear Algebra - 11




Credit

Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the LinearAlgebra.

Course Objective

To make students acquainted with concepts of LinearAlgebra.

Course OQutcomes

The course will enable the students to:

CO1 : Explain the insight of the Linear algebra.

CO2 : Understand Linear Transformation and their properties

CO3 : Learn about rank nullity and their properties

CO4 : Recognize Matrix associated with linear transformations.

COS :Analyze Inner product spaces, Norm of a vector and properties.

CO6 : Apply linear algebra in social sciences, physical sciences, life sciences and

a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 [ PSO6 | PSO7 | PSO8

Co1

C02

CO3

CO4

CO5

CO6

Pre-requisite

Basics of linear algebra

Course Content

Unit 1:

Definition and examples of Linear transformation, Range and kernel of a linear
transformation.

Unit 2:

Rank-Nullity Theorem, Inverse of a linear transformation, Consequences of Rank-
Nullity Theorem, Composition of linear transformations.




Unit 3:

Matrix associated with linear transformations, linear transformation associated with a
matrix, Application of Rank-Nullity Theorem for matrix.

Unit 4:

Inner product spaces, Norm of a vector, Cauchy-Schwarz's inequality, Triangular
inequality, Orthogonalvectors, Vector Projection, Gram-Schmidt Orthogonalization
Process, OrthonormalSet.

Reference Books

1. V. Krishnamurthy, V. P. Mainra& J. L. Arora : An Introduction to Linear
Algebra, Affiliated East-West Press Pvt. Ltd.. New Delhi.

2. L. H. Sheth : Linear Algebra, NiravPrakashan.

3. S. Kumaresan : Linear Algebra. Prentice Hall of India. 2000.

4. Serge Lang : Linear Algebra, Addition-Wesley Pub. Co. (Student Ed.).
5. Balakrishnan : Linear Algebra, Tata-McGraw Hill Ed.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 6" Semester

Course: MTH-603: Real Analysis - Il

Course Code

MTH-603

Course Title Real Analysis - 111
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.




Course Objective

To make students acquainted with concepts of Real analysis.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.

CO2 : Understand the Convergence and divergence of series of real numbers

CO3 : Recognize Sets of measure zero, definition of the Riemann Integral,
Algebraic properties of Riemann Integral.

CO4 : Learn about different type of series .

COS :Analyze Algebraic properties of Riemann Integral Fundamental theorems of

Integral Calculus.

CO6 : Apply real analysis .in social sciences, physical sciences, life sciences and a

host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

Co1

C02

€03

Co4

COS

CO6

Pre-requisite

Basics of Real analysis

Course Content

Unit 1:

Convergence and divergence of series of real numbers, Series with non-negative terms,
Alternating series, Conditional and absolute convergence,

Unit 2:

ITests for absolute convergence, Series whose terms form a non-increasing sequence.

Unit 3:

Sets of measure zero, definition of the Riemann Integral, Algebraic properties of
Riemann Integral.




Unit 4: Non Algebraic properties of Riemann Integral Fundamental theorems of
Integral Calculus, Mean-value Theorems of Integral Calculus.

Reference Books

1. R.R. Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd., New

Delhi.
2. T. M. Apostol : Mathematical Analysis. Narosa Publishing House, New Delhi.
1985.
3. S. Lang: Undergraduate Analysis, Springer-Verlag, New York, 1983.
4. Louis Leithold : Calculus with analytic Geometry. Harper and Collins Pub. Co.
5. 1. B. Thomas and Finney : Calculus with analytic Geometry.

6. L. T. Copson : Metric Spaces. Cambridge University Press. 1968.
7. P.K.lJain & K. Ahmed : Metric Spaces. Narosa Pub. [ouse, New Delhi, 1996

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 6 Semester

Course: MTH-604: Real Analysis - IV

Course Code MTH-604

Course Title Real Analysis - I1
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.




CO2 : Understand Limit points, closure of a set, closed sets, homeomorphism of
metric spaces

CO3 : Recognize Connected sets, Bounded sets, Totally bounded sets.

CO4 : Learn about Complete metric spaces, Contraction mapping, Picard’s fixed
point theorem.

COS :Analyze Open covering, Heine-Borel property.

CO6 : Apply real analysis .in social sciences, physical sciences, life sciences and a

host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 [ PSO4 [ PSO5 | PSO6 |[PSO7 | PSO8

Co1

Co2

Co3

co4 i i

CO5

CO6

Pre-requisite

Basics of real analysis

Course Content

Unit 1:

Limit points, closure of a set, closed sets, homeomorphism of metric spaces, dense set.

Unit 2:

Connected sets, Bounded sets, Totally bounded sets.

Unit 3:

Complete metric spaces, Contraction mapping, Picard’s fixed point theorem.

Unit 4;

Compact metric spaces, Open covering, Heine-Borel property, Finite Intersection
property.

Reference Books

1. R. R.Goldberg : Method of Real Analysis. Oxford & IBH Pub. Co. Ltd.. New
Delhi.

2. T. M. Apostol : Mathematical Analysis. Narosa Publishing House. New Delhi.
1985.

3. S. Lang : Undergraduate Analysis. Springer-Verlag. New York. 1983.




4. S.C. Malik : Real Analysis, Wiley-Eastern Pub. Co., New Delhi.

Walter Rudin : Principles ol Mathematical Analysis. McGraw Hill book
Company.

6. Copson : Metrie Spaces. Cambridge University Press. 1968.

7. P.K.Jain & K. Ahmed : Metric Spaces. Narosa Pub. House, New Delhi. 1996.

e

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
isemester end University examination

B.Sc. Mathematics 6" Semester

Course: 605: Discrete Mathematics

Course Code

[MTH-605

Course Title Discrete Mathematics
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Discrete Mathematics

Course Objective

To make students acquainted with concepts of Discrete Mathematics.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Discrete Mathematics.

CO2 : Understand the relation , lattice and relevant term

CO3 : Recognize Lattices as algebraic systems, Lattice homomaorphism, Different
types of lattices.

CO4 : Learn about Boolean Algebra as an algebraic system, Boolean expressions.

COS :Determine Minimization of Boolean functions by Karnaugh Map method.




CO6 : Apply Discrete Mathematics .in social sciences, physical sciences, life

sciences and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 [ PSO4 |[PSO5 |[PSO6 | PSO7 | PSOS8

CO1

C02

CO3

CO4

CO5

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

Binary relations, Properties of binary relations, Equivalence relation, Partial ordered
relation, Partially ordered sets, Upper bounds, Lower bounds, GLB & LUB of sets,
Totally ordered sets, Well ordered sets, Hasse Diagram, Lattices and its properties.

Unit 2:

Lattices as algebraic systems, Lattice homomorphism, Different types of lattices.

Unit 3:

Boolean Algebra as an algebraic system, Boolean expressions (forms), Different
representation of Boolean forms, Sum of products canonical form and product of sums
canonical forms of Boolean expressions.

Unit 4:

Minimization of Boolean functions by Karnaugh Map method and Quine- McCluskey
algorithm, AND, OR & NOT gates, Reduction of switching circuit diagram.

Reference Books

I. 1. P. Tremblay & R. Manohar : Discrete mathematical Structures with
Applications to Computer Science.. McGraw Hill Book Co.. 1999,

2. B. Kolman. R. C. Busby & S. Ross : Discrete Mathematical Structures.

Prentice Hall of India Pvt. Ltd.. 3rd ed. 2001.

Elements of Discrete Mathematics. C. L. Liu. D. P. Mohapatra, Tata McGraw

Hill. 2008.

4. Discrete Mathematics with Applications, Thomas Koshy. Academic Press.
2004.

(5]

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination




B.Sc. Mathematics 6" Semester

Course: MTH-606: Number Theory - ||

Course Code

MTH-606

Course Title Number Theory - 11
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Number theory

Course Objective

To make students acquainted with concepts of Number theory.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the number theory.

CO2 : Understand Fermat’s little theorem, Pseudo-primes, Wilson’s theorem

CO3 : Compute the solutions of linear congruence , the Chinese Remainder
Theorem

CO4 :Learn about The number of positive divisors, multiplicative nature of
functions, The Mébius Inversion formula

COS :Analyze Euler’s Phi-function and related theorem.

CO6 : Apply Number theory .in social sciences, physical sciences, life sciences

and a host of other disciplines

Mapping between COs with

PSO4 | PSOS5 | PSO6 | PSO7

PSO8

PSOs

PSO1 | PSO2 | PSO3
Cco1 e i

Co2

CO3

CO4

CO5

CO6




Pre-requisite

Basics of number theory

Course Content

Unit 1:

Computation of the solutions of linear congruence , the Chinese Remainder Theorem.

Unit 2:

Fermat’s little theorem, Pseudo-primes, Wilson's theorem.

Unit 3:

The number of positive divisors and sum of all positive divisors of an integer, basic
properties and multiplicative nature of these functions, The Mdbius Inversion formula
(without proof), the greatest integer function.

Unit 4:

Introduction of Euler’s Phi-function , multiplicative nature of (statement only), Euler’s
Theorem.

Reference Books

1. David M. Burton : Elementary Number Theory. Tata McGraw-Hill Pub. Co.

Ltd.. New Delhi. 6th Ed.. 2006.

8. G. Telang : Number Theory, The Tata McGraw Hill Co. Lid.. New Delhi.

I. Niven, S. Zuckerman & L. Montgomery: An Introduction 1o Theory ol

Numbers. John Wiley. 1991,

4. George Andrews : Number Theory. The Hindustan Pub. Corporation. New
Delhi. )

L b

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 6" Semester

Course: E.G. 6001: Operations Research-I| (ElectiveGeneric)

Course Code

E.G.- 6001




Course Title Operations Research-11
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Operation research.

Course Objective

To make students acquainted with concepts of Operations research.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Operations research.

CO2 : Understand the transportation problem and their solutions.

CO3 : Compute the solutions of Assignment problem

CO4 :Learn about Competitive games theory

COS5 : Find the solution Game theory problem by graphical method

CO6 : Apply Operations Research in social sciences, physical sciences, life

Science and a host of other disciplines

Mapping between COs with
PSOs

PSO1 [ PSO2 | PSO3 | PSO4 | PSOS5 [ PSO6 | PSO7 | PSO8

COo1

CO2

COo3

CO4

CO5

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:
[Transportation problem, methods for finding initial basic feasible solution,

solution of Transportation problem by MODImethod, Unbalanced Transportation
problem.

Unit 2: Assignment problems, The Hungarian method, balanced & unbalance
assignment problems.




Unit 3: Competitive games, two-person zero-sum game, maximin and minimax
principle, saddle points and the value of the game (based on pure strategies), mixed
strategies, solution of games with saddle point, Game without saddle points,
Dominance rule, solution of mx2 and 2xn games using graphical method.

Reference Books

1. 1. K. Sharma : Operations Research: Theory & Applications. McMillan India
Ltd.. 1998.

2. KantiSwaroop, P. K. Gupta & Man Mohan : Operations Research. S. Chand &
Sons, New Delhi. 1998,

3. G. Hadley : Linear Programming. Narosa Publishing House. New Delhi. 1995,

4. S.D. Sharma: Operations Research. KedarnathRamnath& Co.

5. P.M. Karak : Lincar Programming. New Central Book Agency Pvt. Lid.

Calcutta - 9.

6. K. V.Mital & L.. Mohan : Optimization methods in O.R. and System Analysis.
New Age International Publications.

7. Goel&Mittal : O.R.. PragatiPrakashan, Meerut

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 6" Semester

Course: E.G.-6002: Computer Oriented Numerical Methods — I

(ElectiveGeneric)

Course Code

E.G.-6002

Course Title Computer Oriented Numerical Methods — 11
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per
Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 20183

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Computer Oriented Numerical Methods.




Course Objective To make students acquainted with concepts of Computer Oriented Numerical
Methods.

Course Outcomes The course will enable the students to:

CO1 : Explain the insight of the Computer Oriented Numerical Methods.

CO2 : Understand Control statements, Relational operators, Logical IF statement,
Arithmetic IF statement, Block IF statement

CO3 : Apply the Statement labels, GO TO statement and DO statement

CO4 :Learn about Rules to be followed in utilizing DO loops, Subscripted
variables, Subscripted expression, Dimension statement, DO type notation
for input / output statement.

COS : Familiarize with FORMAT specification and FORMAT specification for a
numerical data.

CO6 : Apply Computer Oriented Numerical Methods in social sciences, physical

sciences, life Science and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs Cco1 ;
Co2 .
CO3
C04 RALS S .|i|j5:r.l‘.‘,
CO5
_ CO6
Pre-requisite Basics of Computer Oriented Numerical Methods
Course Content Unitl:

Controlstatements,Relationaloperators,LogicallFstatement,ArithmeticlFstatement,Block
IFstatement. Statement labels, GO TO statement, Example of use of Logical IF
statement.

Unit2:

Nested logical IF statement, Computed GO TO statement, DO statement, Examples of
DO statement. Rules to be followed in utilizing DO loops, Subscripted variables, Sub
scripted Expression. Dimension statement, DO type notation for input/output
statement. FORMAT specification.




Unit3:

FORMATspecificationforanumericaldata, Iterative methods. Numerical integrations and
differentiations. Numerical solution of ordinary differential equations.

Reference Books

V. Rajaraman : Computer Programming in FORTRAN 77. PHI.

V. Rajaraman : Computer Oriented Numerical Methods. PHI.

Dhaliwal. Agarwal and Gupta : Programming with FORTRAN 77. Wiley

Lastern Ltd.

4. R.S. Salaria : Computer Oriented Numerical Mcthods. Khanna Book Pub. Co.
Ltd.

5. R.Sirkar : FORTRAN based Algorithms. New Central Book Agency. Calcutta.

6. V. Krishnamurthy : FORTRAN based Algorithms. East-West Press. N.Delhi.

ed b —

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 6" Semester

Course: E.G.-6003: Fourier Transform and its Applications (ElectiveGeneric)

Course Code

E.G.-6003

Course Title Fourier Transform and its Applications
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Fourier Transform and its Applications.

Course Objective

To make students acquainted with concepts of Fourier Transform and its Applications.

Course Qutcomes

The course will enable the students to:
CO1 : Explain the insight of the Fourier Transform and its Applications.

CO2 : Understand the Integral transforms, Fourier Transforms, Properties of




Fourier Transform
CO3 : Compute the Fourier Transform
C04 :Learn about Convolution, Convolution theorem for Fourier transforms,
Parseval’s Identity for Fourier transform
CO5 : Familiarize with Relation between Fourier and Laplace Transforms, Fourier
transforms of the derivatives of a function
CO6 : Apply Fourier Transform in social sciences, physical sciences, life Science

and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

Co1 %
CO2 :

C03

Co4

CO5

CO6 :

Pre-requisite

Basics of Fourier series

Course Content

Unit 1:

Integral transforms, Fourier Transforms, Properties of Fourier Transform and its
application.

Unit 2:

Convolution, Convolution theorem for Fourier transforms, Parseval’s Identity for
Fourier transform.

Unit 3:

Relation between Fourier and Laplace Transforms, Fourier transforms of the
derivatives of a function, Fourier transform and its applications.

Reference Books

l. B.S. Grewal : Higher Engineering Mathematics. KhannaPrakashan, New
Delhi.

2. S.K. Jain : Fourier series and Fourier Transforms. Swarup and Sons Pub.. New
Delhi.

3. R.R. Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd. New
Delhi.

4. R. V. Churchil : Fourier series and Boundary value problems, McGraw Hill
ISE.

n

Vashishtha and Gupta :Integral Transforms. Krishna Publications. Meerut




Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




Bachelor of Science (Mathematics)

CO-PO-2021-22

Name of Program

Bachelor of Science ( Mathematics)

Abbreviation

B.Sc.- Mathematics

Duration

3 Years

Eligibility Criteria

Passed 12" Science with mathematics or equivalent Degree.

Objective of Program

The core objective of the B.Sc. in Mathematics is to prepare the
students for productive career by providing @ solid education in the
basic subjects of mathematical knowledge and its applications
with outstanding environment of teaching and research in the core and
emerging areas of the discipline.

Program Outcome

PO1 : Fundamental Knowledge Enrichment

Program trains students with the core Mathematics knowledge domains. It
also makes students capable of using core concepts in the
conceptualization of domain specific application.

PO2 : Critical Thinking Development
The program develops the skills of critical thinking, problem solving,
evaluative learning of various techniques, and understanding the essence
of the problem.

PO3 : Develop arguments in a logical manner
The program trains students to formulate and develop arguments in a
logical manner and make them ready to prepare real world problem
solution mathematically.

PO4 : Develop decision making ability
The program develop the skill in students to take decisions at intellectual,
organizational and personal from different perspectives of life using
analysis

PO5 : Computational Skill Development
'The program develop basic computational skill in students for planning and
managing process of complex real world.
POG : Provides an effective Mathematical communication skill
The program develop an effective Mathematical communication skill in the
students.
PO7 : Team Work and Leadership Development

Trains students to work in a team and also to take leadership.

Program Specific Outcomes

PSO1 : Develop and strengthen the fundamental core concepts that are
required to solve complex problems

PSO2 : Develop the skills that needs independent logical and analytical
thinking, teamwork and leadership

PSO3 : Nurture the students to investigate and development of a workable
solution for a real world problem




PS04 : Develop students for self-learning and practicing challenging
problem solution
PSOS : Train students to apply mathematical skills for new investigation.
PSO6 : Train students to expand their knowledge of fields related to their
current areas of professional specialization.
PSO7 : Train students to take-up the real world challenges to develop
workable solution to a domain specific problem.
PSO8 : Inculcate the passion for continuous learning and doing research for
making a successful professional career.
Mapping between POs and PSO1 | PSO2 |[PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOB
PSOs PO1
PO2
PO3
PO4
PO5
PO6
PO7
Medium of Instruction English
Program Structure Semester 1
Teaching per week University
[Course = Course Examination Internal Total
itle
Code Theory | Practical | Credits Duration Marks Marks Marks
MTH- [Mathematics-1
101 3 0 3 2Hrs 50 20 70
MTH- |Mathematics-II
102 3 0 3 2Hrs 50 20 70
Total 6 0 6
Program Structure Semester 2
Teaching per week University
Course i Course I Internal Total
Title Examination
Code Credits Marks Marks
Theory | Practical Duration Marks
MTH- [Mathematics-I11
201 3 0 3 2Hrs 50 20 70
MTH- |[Mathematics-1V
202 3 0 3 2Hrs 50 20 70
Total 6 0 6
Program Structure Semester 3
Teaching per week University
Course Course N Internal Total
Title Examination
Code Credits Marks Marks
Theory | Practical Duration Marks




MTH-|Mathematics-V
301 3 0 3 2Hrs 50 20 70
MTH-|Mathematics-VI
302 3 0 3 2Hrs 50 20 70
MTH-|[Mathematics-VII
303 3 0 3 2Hrs 50 20 70
E.G. 3001- 70
MathematicalMet 2 0 2 2Wies 50 20
hods
3002- 20
GroupofSymme 2 0 2 2Hrs 50 20
tries—I
Total 11 0 11
Program Structure Semester 4
Teaching per week University
Course i Course S Internal Total
Title Examination
Code Credits Marks Marks
Theory | Practical Duration Marks
MTH-|Mathematics-VIII
401 3 0 3 2Hrs 50 20 70
MTH-[Mathematics-I1X
402 3 0 3 2Hrs 50 20 70
MTH-|Mathematics-X
403 3 0 3 2Hrs 50 20 70
E.G. 4001- 70
MathematicalMod 2 0 2 2MHrs 50 20
eling
4002- 7
GroupofSymmetri 2 9 2 2Hes 50 20
es—I1
Total 1 0 Al
Program Structure Semester 5
Teaching per week University
Course X Course o Internal Total
Title i Examination
Code Credits Marks Marks
Theory | Practical Duration Marks
GroupTheory
I\g(']r]H 3 0 3 2Hrs 50 20 70
LinearAlgebra-1
B;[(LH 3 0 3 2Hrs 50 20 70
MTH | RealAnalysis-1 3 0 3 2Hrs 50 20




-503 70
Real Analysis-I1
MTH 3 0 3 2Hrs 50 20 70
-504
GraphTheory
MTH 3 0 3 2Hrs 50 20 70
-505
NumberTheory-I
MTH 3 0 3 2Hrs 50 20 70
-506
E.G. 5001-
OperationsResearc 2 0 2 2Hrs 50 20 70
h-1
5002-
ComputerOriented 70
NumericalMethods 2 0 2 2Hrs 50 20
-1
5003-Fourier
Series 2 0 2 2Hrs 50 20 70
Total 20 0 20
Program Structure Semester 6
Teaching per week University
Course X Course S Internal Total
Title Examination
Code Credits Marks Marks
Theory | Practical Duration Marks
RingTheory
MTH 3 0 3 2Hrs 50 20 70
-601
LinearAlgebra—II
MTH 3 0 3 2Hrs 50 20 70
-602
Real Analysis—III
MTH 3 0 3 2Hrs 50 20 70
-603
Real Analysis-1V
MTH 3 0 3 2Hrs 50 20 70
-604
DiscreteMathemati
MTH cs 3 0 3 2Hrs 50 20 70
-605
NumberTheory-Il
MTH 3 0 3 2Hrs 50 20 70
-606
E.G. 6001-
OperationsResearc 2 0 2 2Hrs 50 20 70
h— 11
6002-
Compu'terOnemed 2 0 9 Siiry €0 -
NumericalMethods
—Il 70




6003-
FourierTransforma
nditsApplications

2 0 2 2Hrs 50 20 70

Total

20 0 20

B.Sc.Mathematics 1% Semester

Course: MTH-101: Mathematics-I

Course Code

MTH-101

Course Title Mathematics- |
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June2020

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of Trigonometry .

Course Objective

To make students acquainted with concepts of Trigonometry

Course Outcomes

This course will enable the students to:

CO1 : Explain theinsight of the fundamental aspects of the Trigonometry .

CO2 : Assimilate the De’ Moivre’s theorem and its applications,
Trigonometric functions for multiple arguments.

CO3 : Calculate the Indeterminate forms by using Euler’s expressions,
Hyperbolic functions..

CO4 : Understand the Logarithm of complex quantities, Separations of
Logarithmic, Inverse circular and Inverse hyperbolic functions into

real and imaginary parts.

COS : Sketch curves in Trigonometric and hyperbolic functions.

CO6 : Apply Trigonometry in social sciences, physical sciences, life sciences
and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 |PSOS | PSO6 | PSO7 | PSO8
PSOs COo1
CO2
co3 i
CO4 | e
CO5 Sl
CO6
Pre-requisite Basics of Mathematics
Course Content Unit —|

De’ Moivre’s theorem and its applications, Trigonometric functions for multiple
arguments.




Unit-l
Euler’s expressions, Evaluation of Indeterminate forms by using Euler’s expressions,
Hyperbolic functions for real arguments and their inverses.

Unit-11l
Exponential, Circular and Hyperbolic functions of complex variables and their
identities, Euler’s Theorem, Relations between circular and Hyperbolic functions.

Unit-1V
Logarithm of complex quantities, Separations of Logarithmic, Inverse circular and
Inverse hyperbolic functions into real and imaginary parts.

Reference Books

1. S.L. Loney: Plane Trigonometry, Part | and 11. McMillan and Co. London.

2. R.S.Verma, K. S. Shukla: Text book of Trigonometry. Pothishala Pvt. Ltd.

Allahabad.

E. Kreyszig: Advanced Engineering Mathematics, Wiley India Pvt. Lid.

4. N.P.Bhamore and et al: College AadhunikGanitshastra, Popular Prakashan.
Surat

(5]

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc.Mathematics 1 Semester

Course: MTH-102: Mathematics-11

Course Code MTH-102
Course Title Mathematics-2
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per
Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the conceptscalculusofand learn its applications.

Course Objective

To make students acquainted with concepts of calculus.

Course Qutcomes

This course will enable the students to

CO1 : Explain the insight of the historical and fundamental aspects the

Calculus.

CO2 : Assimilate the Successive differentiation, Leibnitz theorem and its applications

CO3 : Understand the consequences of various mean value theorems for
differentiable functions , Asymptotes, Concavity, Convexity and reduction

function.

CO4 : Calculate the Curvature and radius of curvature.

COS : Apply concept of Increasing and Decreasing functions, Asymptotes, Concavity




and Convexity
CO6 : Apply calculus in social sciences, physical sciences, life sciences and a host
of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs co1
C02 i
CO3 ] (e o [ e
cO4 £H]
CO5 T il
CO6 | | TN | P o
Pre-requisite Basics of Mathematics
Course Content Unit —I

Successive differentiation, Calculation of n™ derivatives of some standard functions
(rational functions and powers of sine, cosine functions), Leibnitz theorem and its
applications

Unit-11
Rolle’s Theorems and its geometrical interpretation, Lagrange’s Theorem and its
|geometrical interpretation, Cauchy theorem, Maclaurin and Taylor series expansions

Unit-11
Curvature and radius of curvature (except Polar form), Increasing and Decreasing
functions, Asymptotes, Concavity and Convexity

Unit-1V
Reduction formulae for integration of
sin®x,cos™x, tan™x, cot™x,sec” x,cosec™x, sin? xcos9x, x Mcosnx, x " sinnx.

Reference Books

1. Shantinarayan: Differential Calculus, Revised EditionDecember-2004 , S.
Chand and Co. New Delhi.

2. Shantinarayan: Integral Calculus. S. Chand and Co. New Delhi.

Gorakhprasad: Differential Calculus. Pothishala Pvt. Ltd. Allahabad.

4. M. R. Spigel: Theory and Problems of Advanced Calculus. Schaum’s

Publishing Co., New York.

N. P. Bhamore and et al: College AadhunikGanitshastra. Popular Prakashan.,

Surat.
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Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 2™ Semester

Course: MTH-201: Mathematics-111

Course Code

MTH-201

Course Title Mathematics-lIl
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the theory of matrices with its applications.

Course Objective

To make students acquainted with concepts of Theory of matrices.

Course Outcomes

This course will enable the students to:

CO1 : Explain the insight of fundamental aspects the theory of matrices.

CO2 : Understand the genesis of theory of matrices..

CO3 : Learn elementary raw operations, rank theory and matrix
properties.

CO4 : Find eigen values and corresponding eigenvectors for a square
matrix.

COS : Calculate solution of linear system of equation.

ICO6 : Apply matrix theory in social sciences, physical sciences, life sciences

and a host of other disciplines.

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 [ PSO6 | PSO7 | PSO8

COo1

CO2

Co3

co4 | Ser

CO5

CO6

Pre-requisite

Basics of Matrices

Course Content

Unit-1

Different types of matrices, Operation on matrieces, Properties of operation of
matrices, Elementary row operations.

Unit-1I

Row-reduced echelon forms. Inverse of matrix by Row-Reduced Echelon form, Row
rank of a matrix, Quadratic form.

Unit-111

[Trace of matrix and its properties, Solution of homogeneous system of linear equations
using row —reduced echelon forms.

Unit-1V

Characteristic equation of a matrix, Method to find Characteristic equation using|
determinant and minors of a matrix, Eigen values and Eigen vectors of a matrix, Cayley-|
Hamilton theorem and its application to find an inverse of a matrix, Method off
diagonalization.




Reference Books

I.  Krishnamurthy. Mainra and Arora: An Introduction to lincar Algebra.
Alfiliated West Press Pvt. Ltd.. New Delhi.

Erwin Kreyszig: Advanced Engineering Mathematics, Wiley India (P) Lid..
2009,

3. B.S.Vasta and SuchiVasta: Theory of Matrices: 4rd Ldition -2014. New Age
International (P) Ltd. Publishers. New Delhi.

Shantinarayan: Text book of Matrices, S. Chand and Co., New Delhi.

2
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S. Chand and Co.. NewDelhi.
6. N.P.Bhamore and et al: College AadhunikGanitshastra, Popular Prakashan,
Surat.

5. M. K. Dass. H. C. Saxena, M. D. Raisinghania: Simplified course in Matrices,

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 2" Semester

Course: MTH-202: Mathematics-1V

Course Code MTH-202
Course Title Mathematics-1V
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Integral Calculus and Differential Equation.

Course Objective

The purpose of the course is to make the student capable to understand and
implement the Integral Calculus and Differential Equation.

Course Qutcomes

The course will enable the students to:

CO1 : Understand the genesis of Integral Calculus and ordinary differential
equations.

CO2: Sketch curves in Cartesian coordinate systems.

CO3 :To solve first order first degree and first order higher degree differential
equation.

CO4 : Grasp the concept of a general solution of a higher order linear differential
equation of an arbitrary order and also learn a few methods to obtain the
general solution of such equations.

COS: To solve initial and boundary value problem.

CO6 : Apply Integral Calculus and Differential Equations in social sciences,

physical sciences, life sciences and a host of other disciplines




Mapping between COs with PSO1 |[PSO2 |[PSO3 |PSO4 |PSO5 |PSO6 | PSO7 | PSOS8
PSOs Cco1
C0O2 e o e
CO3 | i
CO4 SRS
CO5
CO6
Pre-requisite Basics of Derivative
Course Content Unit-I

Curve Tracing : Equation of the form y = f(x),Equation of the form y? =
f(x),Parametric equations, Tracing of Polar curves.

Unit-1I
Application of Integral calculus: Length of a curve, Intrinsic equation (except polar
coordinates).

Unit:Ill
Bernoulli's equation, Exact differential equation, Differential equations of first order
and higher degree : Solvable for x,y, p and Lagrange’s equation, Clairaut’s equation.

Unit-1V

Linear Differential Equations with constant coefficients: Complimentary functions,
Particular Integral, General Solution, Method for finding Particular Integral specially for
e?*, sinax, cosax, polynomial in terms of x, e®*V and xV, where V is a function of x.

Reference Books

1. 1.Shantinarayan : Differential calculus 4th edition -2001.Shyamlal Charitable
Trust.Ramnagar New Delhi. S. Chand and Company L1D.

2. Shantinarayan: Integral Calculus. Revised Edition-2009. S.Chand and Co..
New Delhi.

3. Gorakhprasad: Integral Calculus, PothishalaPvt.Ltd.. Allahabad.

4.  D.A.Murray: Differential Equations, Tata Mc Graw Hills.

5. Frank Ayres: Theory and problems on Differential Equations, Mc Graw Hill

Book Co.. New York.
6. N.P.Bhamore and et al: College AadhunikGanitshastra, Popular Prakashan.
Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 3™ Semester

Course: MTH-301: Mathematics-V

Course Code MTH-301
Course Title Mathematics-V
Credit 3




Teaching per Week

3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the function of two variable and their calculus.

Course Objective

To make students acquainted with concepts of the function of two variable and their
calculus.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the function of two variable and their

calculus.

CO2 :Find the Limits and Continuity of a function of two variables, Partial
Differentiation.

ICO3 :Calculate Jacobian as well as Maxima and Minima for function of two variable.
ICO4 :Find vectorGradient, Divergence and Curl.

COS5 : Apply multivariable calculus to solve function of two variable problems.
CO6 : Apply function of two variable and vector calculus in

social sciences, physical sciences, life sciences and a host of other
disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs co1 |ER
CO2
€03 R R s
CO4 :
CO5 ‘ (sl Rk i)
CO6 S Fare e
Pre-requisite Basics of calculus
Course Content Unit I

Limits and Continuity of a function of two variables, Partial Differentiation, Total
Differential, Composite function, Homogeneous functions.

Unit 11:
Euler’s theorem for Homogeneous functions, Taylor’s theorem for functions of two
\variables, Maclaurian’s expansions in power series, Jacobian.

Unit 11l
Maxima-Minima for functions of two variables: Necessary and sufficient conditions for
extreme points.

Unit IV:
Vector point function, Differentiation of a Vector point function, Gradient, Divergence
and Curl and their properties, Line Integral.

Reference Books

1. Shantinarayan, P. K. Mittal : A course of Mathematical Analysis, S. Chand
and Co., New Delhi.

2. HariKishan : Vector Algebra and Calculus, Atlantic Pub. & Distributors(P)
Ltd., New Delhi.

3. T. M. Apostol : Mathematical Analysis, Narosa Publishing House, New
Delhi.

4. S. C. Malik : Mathematical Analysis, Wiley-Eastern Ltd, New Delhi.

N. P. Bhamore& et el : Mathematics Paper IlI-1V, Popular Prakashan,

w
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Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30%

Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 3™ Semester

Course: MTH-302: Mathematics-VI

Course Code

MTH-302

Course Title Mathematics-VI
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of basics of numerical methods and its applications.

Course Objective

To make students acquainted with concepts of numerical methods

Course Outcomes

The course will enable the students to:

o

CO1 : Explain the insight of the numerical analysis.

CO2 :Recognize the errors and their numerical computation

CO3 : Obtain numerical solutions of algebraic and transcendental equations.

CO4 : Learn about various interpolating and extrapolating methods.

COS : predict future trend by interpolating and extrapolating methods.

CO6 : Apply numerical analysis in social sciences, physical sciences, life sciences

and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs CO1 [ihEsssaes g

CO2

COo3

CO4

CO5

CO6 ;

Pre-requisite

Basics of Mathematics

Course Content

Unit I:

Unit 11

Error estimation: Errors and their computations, A general error formula.

Numerical Solutions of Algebraic and Transcendental Equations: Bisection Method,
Method of False position, Iteration Method, Newton-Raphson’s Method.

Unit ll:




Forward Differences, Backward Differences, Central Differences, Symbolic relation and
separation of symbols, Differences of Polynomials.

Unit I1V:

Newton’s Forward and Backward Formulae, Gauss’ Interpolation formulae.

Reference Books 1. S.S.Sastry : Introductory methods of Numerical Analysis, Prentice-Hall of
India Pvt. Ltd.; 5th Edition.

2. M. K. Jain, lyenger, Jain : Numerical Methods for Scientific and

Engineering Computations, New Age International Ltd.

Goel, Mittal : Numerical Analysis, PragatiPrakashan, Meerut.

Kaiser A. Kunz : Numerical Analysis, Mc Graw Hill Book Co., London.

5. James |. Buchanan, Peter R. Turner : Numerical Methods and Analysis,
Mc Graw Hill Book Co., London.

6. P.C. Biswal:NumericalAnalysis,Prentice-HallofIndia, 2008.

7. H.C. Saxena: Finite Differences and Numerical Analysis, S. Chandand Co.,

il o

2005.
Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment
Evaluation Method 30% Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 3" Semester

Course: MTH-303: Mathematics-VII

Course Code MTH-303
Course Title Mathematics- VI
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From June 2021

Purpose of Course The purpose of the course is to make the student capable to understand and
implement the higher order differential equation and basics of partial differential
equation.

Course Objective To make students acquainted with concepts of higher order differential equation and

basics of partial differential equation.

Course Outcomes The course will enable the students to:

CO1 : Explain the insight of the Linear Differential Equations with variable
coefficients.

CO2 :Find solution ofSecond order Differential Equations

CO3 : Learn about Formation of Partial Differential Equation.

CO4 : Solve Partial Differential Equations by direct integral methods.

COS : Obtain solution Nonlinear Partial Differential Equations of first order.

CO6 : Apply differential equation in social sciences, physical sciences, life

sciences and a host of other disciplines




Mapping between COs with
PSOs

PSO2 [ PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS8
co1 :

Cco2

Cco3

Co4

CO5

Co6

Pre-requisite

Basics of ordinary differential equation and partial derivative

Course Content

Unit I
Linear Differential Equations with variable coefficients, Homogeneous Differential
Equations, Legendre’s Differential Equation.

Unit 11

Second order Differential Equations: Solution in terms of known Integral, Solution by
method of removal of first order derivatives, Method of Changing Independent
\Variable.

Unit Il
Formation of Partial Differential Equation, Solution of Partial Differential Equations,
Equations solvable by direct integral.

Unit IV:
Partial Differential Equations of first order, Nonlinear Partial Differential Equations of
first order, Some special methods.

Reference Books

D. A. Murray: An Introductory Course in Diflerential Equations. Orient
Longmans. Bombay.

2. N. Sneddon: Elements of Partial Differential Equations, McGraw Hill Book
Company.

3. B.S. Grewal: Higher Engineering Mathematics, Khanna Publishers. New
Delhi.

4. Gorakhprasad : Differential Equations, Pothishala Pvt. Ltd.. Allahabad.

5. M. D. Rai Singhania : Differential Equations, S. Chand & Co., New Delhi.

6. Nita H. Shah : Ordinary and Partial Differential Equations : Theory and

Applications. PHI Learning Pvt. Ltd, New Delhi.
7. N.P.Bhamore& et el. : Mathematics Paper I11-1V, Popular Prakashan. Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 3" Semester

Course: E.G.-3001: Mathematical Methods

Course Code

E.G.-3001

Course Title Mathematical Methods
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the difference method

Course Objective

To make students acquainted with concepts of Mathematical difference Method.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the difference calculus.

CO2 :Find Finite difference and Method of unknown coefficients

CO3 : Learn about Difference equation.

CO4 : Solve problem of Difference equation.

COS : Obtain solution of Homogeneous  difference  equations  with constant
coefficients.

CO6 : Apply difference calculus in social sciences, physical sciences, life

isciences and a host of other disciplines

Mapping between COs with
PS0s

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSOS8
co1

Co2 : . il

COo3

CO4

CO5

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit I:

Notations of finite difference calculus, Operators E, A, Relations between different
operators and their prosperities, Relation between difference and differential
operators, Method of constructing difference tables, Finding the missing terms.

Unit 11




Unit 11

Factorial notation, Expression of polynomials in factorial notation by using finite
differences, Method of unknown coefficients.

Difference equations: Order and degree of a difference equation, Solution of difference
equations, Homogeneous difference equations with constant coefficients.

Reference Books

1.

Al

o

S.S. Sastry : Introductory methods of Numerical Analysis, Prentice-Hall of India
Pvt. Ltd.; 4th Edition.

M. K. Jain, lyenger, Jain: Numerical Methods for Scientific and Engineering
Computations, New Age International Ltd.

Goel, Mittal : Numerical Analysis, PragatiPrakashan, Meerut.

Kaiser A. Kunz : Numerical Analysis, McGraw Hill Book Co., London.

James |. Buchanan, Peter R. Turner : Numerical Methods & Analysis, McGraw
Hill Book Co., London.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 3™ Semester

Course: E.G.-3002: Group of Symmetries-|

Course Code ]E.G.-SOOZ

Course Title

Group of Symmetries-I

Credit

Teaching per Week

2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and

implement the Group of Symmetries.

Course Objective

To make students acquainted with concepts of Artificial Intelligence and its
applications.

Course Qutcomes

The course will enable the students to:
CO1 : Explain the insight of the Group theory.
CO2 :Identify Sub group and their properties

CO3 : Learn about Symmetry planes and reflection symmetry.

CO4 : Solve problem of Product of symmetry operations.




COS : Analyze consequences of Rotation axes and rotation symmetry
CO6 : Apply Group of Symmetries in social sciences, physical sciences, life
sciences and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

co1l |t G e
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Pre-requisite

Basics of Mathematics

Course Content

Unit |

Definition of a group and its elementary properties, Order of a group, Order of an
element of a group, Group multiplication tables, Examples of groups including finite
lgroups and infinite groups, Abelian groups, Cyclic groups.

Unit II:

Subgroup, Condition that a subset is a subgroup, Examples of subgroups, Basic concept
of symmetry, Symmetry elements and symmetry operations in a space, Identity
symmetry operation. '

Unit 111

ISymmetry planes and reflection symmetry, Inversion centre and inversion
symmetry, Rotation axes and rotation symmetry, Improper axes and improper rotation
symmetry, Product of symmetry operations.

Reference Books

1. F.A.Cotton: Chemical application of group theory. Wiley Inter Science. Wiley
Eastern Ltd., New Delhi.

2. G. Davidson: Intro. Group Theory for Chemists. Applied Science Publisher.

3. L N. Herstein: Topics in Algebra. Wiley Eastern Ltd.. New Delhi

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
lsemester end University examination




B.Sc. Mathematics 4" Semester

Course: MTH-401: Mathematics-VII|

Course Code

MTH-401

Course Title Mathematics-VIII
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Special function, double Triple integral and Laplace transform

Course Objective

To make students acquainted with concepts of the Special function, double Triple
integral and Laplace transform.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the beta gamma functio.

CO2 : Find Double and triple integrals

CO3 : Learn about Laplace transform .

CO4 : Realize importance of Laplace transform.

CO5 : Determine various Inverse Laplace transform.

CO6 : Apply the Special function, double Triple integral and Laplace transform in
social sciences, physical sciences, life sciences and a host of other disciplines

Mapping between COs with

PSO1 [ PSO2 | PSO3 | PSO4 | PSOS5 | PSO6 | PSO7 | PSO8

PSOs

CcO1

CO2

CO3

CO4

CO5 | L
Co6 |HeniRaeie :

Pre-requisite

Basics of Mathematics

Course Content

Unit I:
Beta-Gamma functions: Relation between Beta and Gamma functions, Properties,
IApplications of Beta-Gamma function.

Unit 11
DoubleandTriplelntegrals:Changeoforder of Doubleintegrals, Area.

Unit (11
Laplace Transform of elementary functions, Properties of Laplace Transform,
Differentiation and Integration of Laplace Transform, Laplace Transform of derivatives




and integrals

Unit [IV:

Inverse of Laplace Transform: Method of Partial fractions, Properties of inverse Laplace
Transform.

Reference Books

1. David V. Widder : Advanced Calculus, PHI Learning Pvt. Ltd, New Delhi

2. Kreysig: Advanced Engineering Mathematics, John Wiley, New York, 1999.

3. Shantinarayan, P. K. Mittal : A course of Mathematical Analysis, S. Chand and
Co., New Delhi.

4. N.P.Bhamore& et al : Mathematics Paper Ill-1V, Popular Prakashan, Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 4™ Semester

Course: MTH-402:Mathematics-IX

Course Code MTH-402
Course Title Mathematics-1X
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of numerical methods and its applications.

Course Objective

To make students acquainted with concepts of numerical methods

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the numerical analysis.

CO2 : Understand the Lagrange’s Interpolation Formula, Divided Differences,
Newton’s General Interpolation Formula

CO3 : Obtain numerical Differentiation.

CO4 : Learn about Numerical Integration.

COS :Determine Solution of Ordinary Differential Equations by Taylor’s series
method, Picard’s approximation method, Euler’s method.

CO6 : Apply numerical analysis in social sciences, physical sciences, life sciences
and a host of other disciplines

Mapping between COs with

PSO1 [ PSO2 | PSO3 | PSO4 | PSO5 | PSO6 [ PSO7 | PSOS8
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Pre-requisite

Basics of Mathematics

Course Content

Unit |:

Finite difference with unequal interval, Lagrange’s Interpolation Formula, Divided
Differences, Newton’s General Interpolation Formula.

Unit Il

Numerical Differentiation: 1st and 2nd order derivatives based on Newton'’s forward
and backward difference interpolation formulae.

Unit 111
Numerical Integration: General Integration formula, Trapezoidal Rule, Simpson’s 1/3-
Rule, Simpson’s 3/8-Rule.

Unit IV:
Solution of Ordinary Differential Equations by Taylor’s series method, Picard’s
approximation method, Euler’s method.

Reference Books

1. 8. 8. Sastry : Introductory methods of Numerical Analysis. Prentice-Hall of
India Pvt. Ltd.; 4th Edition.

2. M. K. Jain, Iyenger, Jain: Numerical Methods for Scientific and Engineering
Computations, New Age International Lid.

3. Goel, Mittal : Numerical Analysis. PragatiPrakashan. Meerut.

4, Kaiser A, Kunz : Numerical Analysis. McGraw Hill Book Co.. London.

5. James I. Buchanan, Peter R, Turner: Numerical Methods and Analysis,

McGraw Hill Book Co.. London

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 4" Semester

Course: MTH-403: Mathematics-X

Course Code

MTH-403

Course Title Mathematics — X
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)




Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of Basic real analysis and basic of number theory.

Course outcomes

To make students acquainted with concepts of Basic real analysis and basic of number
theory.

Course Objective

The course will enable the students to:

CO1 : Explain the insight of the Divisors GCD and LCM, prime number, Congruence
relation.

CO2 :Separate Countable & uncountable set

CO3 :FindGreatest lower bound and least upper bound.

CO4 :Learn about basics of Sequences of real numbers, Sub-sequences.

COS: IdentifyConvergent sequences, Divergent sequences

CO6: Apply Basic of number theory in social sciences, physical sciences, life sciences

and a host of other disciplines.

Mapping between COs with
PSOs

pso1 | pso2 | pPso3 |psoa |psos |Psoe | Pso7 | Psos
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Pre-requisite

Basics of Mathematics

Course Content

Unit I:
Sets and elements, Operations on sets, Functions, Real-valued functions.

Unit 11
Countable & Uncountable sets, Greatest lower bound and least upper bound.

Unit I1I:
Sequences of real numbers, Sub-sequences, limit of a sequence, Convergent
sequences, Divergent sequences.

Unit IV:
Divisors, Greatest common divisor, Least Common multiple, Prime numbers,
Fundamental theorem of Arithmetic, Congruence relation, Equivalence classes.

Reference Books

I.  R.R.Goldberg : Methods of Real Analysis. Oxford & TBH Pub. Co.

2. L N. Herstein : Topies in Algebra. Wiley Eastern Ltd., New Delhi, 2006.

3. L H. Sheth : Abstract Algebra. Nirav Prakashan, Ahmedabad.

4. T. M. Apostol : Mathematical Analysis. Narosa Publishing House. New Delhi.
5. 8. C. Malik : Mathematical Analysis, Wiley-Eastern Ltd. New Delhi.

6. Shantinarayan : Modern Algebra, S. Chand and Co.. New Delhi.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 4" Semester

Course: E.G.-4001: Mathematical Modelling

Course Code

E.G.-4001

Course Title Mathematical Modelling
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of Mathematical Modelling .

Course Objective

To make students acquainted with concepts Mathematical Modelling.

Course Qutcomes

The course will enable the students to:

CO1: Explain the insight of the Mathematical Modelling.

CO2 : explain the concept of mathematical modelling

CO3 : formulate the real world problem into Mathematical form.

CO4 :analyze the mathematical model.

COS : Predict the future by using mathematical modelling.

CO6 : Apply Mathematical modelling in social sciences, physical sciences, life
sciences and a host of other disciplines

PSO1 | PSO2 | PSO3 | PSO4 | PSOS5 | PSO6 | PSO7 | PSO8

CO1

C02

CO3

CO4

CO5

CO6

Pre-requisite

Basics Ordinary differential equation

Course Content

Unit I:
Mathematical modelling through ordinary differential equation of first order, Linear
growth models; Linear decay models, Models for growth of Science and scientists.

Unit Il
Non-linear growth and decay models, Model of Logistic law of population, Spread of
technological innovation, Spread of infectious diseases.

Unit 11
Mathematical models of geometrical problems through ordinary differential equation




of first order, Simple geometrical problems, Orthogonal trajectories.

Reference Books

1. J.N. Kapoor: Mathematical Modelling, New Age International Publishers,
New Delhi.

2. Kreysig: Advanced Engineering Mathematics, John Wiley, New York. 1999,

3. J. K. Sharma: OR Theory & Applications, Mac Milian India Ltd., 1998.

4. G.Hadley:Linear Programming. Narosa Publishing House, New
Delhi,1995.

5. G. Paria : Linear Programming. Transportation. Assignment. Game. Books &

Allied Pvt. Ltd. Calcutta.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc.  70% External based on
semester end University examination

B.Sc. Mathematics 4" Semester

Course: E.G.-4002: Group of Symmetries-I|

Course Code E.G.-4002

Course Title Group of Symmetries-11
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Group of Symmetries.

Course Objective

To make students acquainted with concepts of Artificial Intelligence and its
applications.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Formation of groups of symmetries.

€02 : Understand formation of groups of symmetries of the Chemical Molecules

CO3 : Learn about Concept of isomorphism of groups.

CO4 : Recognize Isomorphism of group S3 of the symmetries of an equilateral
triangle with the group of symmetries of NH3, PCI3, CHCI3.

COS5 :Determine Isomorphism of group S3 of the symmetries of an equilateral
triangle with the group of symmetries

CO6 : Apply Group of Symmetries in social sciences, physical sciences, life

sciences and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
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Pre-requisite

Basics of Group of Symmetries

Course Content

Unit |:

Formation of groups of symmetries (in space) of the following Plane figures (regarded
as rigid objects):

IAn isosceles triangle (cyclic group C2 of order 2)

AN equilateral triangle (the group S3 of order 6)

A rectangle (the group V4)

A square (the group D4)

Unit II:

Formation of groups of symmetries of the following Chemical Molecules (Configuration
of atoms).

H20 (the group V4)

H202

Trans- N2 — F2 (the group V4)

NH3, PCI3, CHCI3(the group S3)

Unit 111

Concept of isomorphism of groups, Isomorphism of multiplicative group with the group
C2 of the symmetries of an isosceles triangle, Isomorphism of multiplicative

group with the group V4 of the symmetries of a rectangle, Isomorphism of group
V4 of the symmetries of a rectangle with the group of symmetries of H20,
Isomorphism of group S3 of the symmetries of an equilateral triangle with the group of
symmetries of NH3, PCI3, CHCI3.

Reference Books

1. F. A.Cotton: Chemical application of group theory. Wiley Inter Science. Wiley
Lastern Ltd., New Delhi.

2. G. Davidson: Intro. Group Theory for Chemists. Applied Science Publisher.

3. L N. Herstein: Topics in Algebra. Wiley Eastern Ltd.. New Delhi

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-501: Group Theory

Course Code

MTH-501

Course Title

Group Theory




Credit

3

Teaching per Week

3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Group theory.

Course Objective

To make students acquainted with concepts of group theory.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Formation of group theory.

CO2 : Understand Cosets, Lagrange's theorem, Euler’s theorem, Fermat’s
theorem, counting principle

CO3 : Learn about Concept of Normal subgroup & Quotient groups,
Homomorphism with their properties.

CO4 : Recognize Automorphisms, Cayley’s theorem and its applications

COS :Determine different permutation and Permutation Groups, even
permutation, odd permutation.

CO6 : Apply group theory in social sciences, physical sciences, life sciences and a
host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOSs o1 T
CO2 1 e
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Pre-requisite Basics of Group theory
Course Content Unit 1:

Cosets, Congruence Relation in Group Lagrange's theorem, Euler’s theorem, Fermat’'s
theorem, Counting principle.

Unit 2:
Normal subgroups &Quotientgroups, Homomorphism, Isomorphism, Isomorphic
groups, Fundamental theorem ofhomomorphism.

Unit 3:
IAutomorphisms, Cayley’s theorem and its applications.

Unit 4:
Permutation Groups, Orbit& Cycles, Even permutation, Odd permutation, Alternating
Group.

Reference Books

[. N. Herstein : Topics in Algebra, Wiley Eastern Lid. New Delhi. 1983.

1. H. Sheth : Abstract Algebra, NiravPrakashan, Ahmedabad.

N. 8. GopalKrishnan : University Algebra. Wiley Eastern Ltd.

P. R. Bhattacharya. S. K. Jain and 8. R. Nagpaul : Basic Abstract Algebra.
Cambridge University Press. Indian Edition. 1997,

5. Shantinarayan :Modern Algebra. S. Chand & Co.

sl o

6. Serge Lang : Algebra, ed. Addition Wesley, 1993.




7. Surjeet&KaziZameeruddin : Modern Algebra, Vikas Publishing House.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
lsemester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-502: Linear Algebra - |

Course Code MTH-502

Course Title Linear Algebra —1
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement thelinearAlgebra.

Course Objective

To make students acquainted with concepts of LinearAlgebra.

Course Qutcomes

The course will enable the students to:

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
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Pre-requisite

Basics of algebraic system

Course Content

Unit 1:
Definition and examples of Vector space, Subspace, Necessary and sufficient condition
for a subspace, lllustrations.

Unit 2:
Span of a set, union and intersection of subspaces, sum and direct sum of subspaces.

Unit 3:
Linearly dependent and independent vectors, checking of Linear dependence or
independence.

Unit 4:
Dimension and Basis of a vector space, extension of a linearly independent set to a

basis, dimension of sum.




Reference Books

1. V. Krishnamurthy, V. P. Mainra& J. L. Arora : An Introduction to Linear
Algebra, Affiliated East-West Press Pvt. Ltd., New Delhi.

I. H. Sheth : Linear Algebra, NiravPrakashan.

S. Kumaresan : Linear Algebra, Prentice Hall of India. 2000.

Serge Lang : Linear Algebra, Addition-Wesley Pub. Co. (Student Ed.).

5. Balakrishnan : Linear Algebra, Tata-McGraw Hill Ed.

F ST ]

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-503: Real Analysis - |

Course Code MTH-503

Course Title Real Analysis — I
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.

CO2 : Understand the Countable & Uncountable sets, Greatest lower bound and
least upper bound

CO3 : Recognize Sequences of real numbers, Sub-sequences, limit of a sequence,
Convergent sequences, Divergent sequences.

CO4 : Learn about operations on convergent sequences.

COS :Analyze Operations on divergent sequences, concepts of limit superior
and inferior, Cauchy sequence.

CO6 : Apply Basic of real analysis .in social sciences,
physical sciences, life sciences and a host of other disciplines

Mapping between COs with

PSOs

PsO1 [Pso2 [Pso3 [Psoa [psos [Psos [Pso7 [ Psos
co1 [FH

o2 o

Co3

CO4

CO5

CO6

Pre-requisite

Basics of Mathematics




Course Content

Unit 1:
ICountable & uncountable sets, greatest lower bound and least upper bound.

Unit 2:
Sequences of real numbers, sub-sequences, limit of a sequence, convergent sequences,
[divergent sequences.

Unit 3:
Bounded sequences, monotone sequences, operations on convergent sequences.

Unit 4:
Operations on divergent sequences, concepts of limit superior and inferior, Cauchy
sequence.

Reference Books

1. R.R. Goldberg : Methods of Real Analysis, Oxford & TBH Pub. Co.

2. T. M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi.

3. S.C.Malik : Real Analysis, Wiley-Eastern Pub. Co.. New Delhi.

4. Walter Rudin : Principles of Mathematical Analysis. McGraw Hill book
Company. -

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-504: Real Analysis - ||

Course Code MTH-504

Course Title Real Analysis — 11
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.

CO2 : Understand the Limit and Continuity of a function on the real line,
Definition & examples of Metric spaces

CO3 : Recognize Open ball in R1, open ball in metric space, functions continuous
on metric spaces.

CO4 : Learn about Limit, Convergence and Cauchy sequence in metric space,




Equivalent metrics..

COS :Analyze Open sets and their properties.

CO6 : Apply real analysis .in social sciences, physical sciences, life sciences and a
host of other disciplines

Mapping between COs with PSO1 [ PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs Co1 i
cOo2
Co3
co4
CO5 ;
COo6 [Foicemplaes
Pre-requisite Basics of Real analysis
Course Content Unit 1:

Revision of Limit and Continuity of a function on the real line, Definition & examples of
Metric spaces.

Unit 2:
Limit, Convergence and Cauchy sequence in metric space, Equivalent metrics.

Unit 3:
Open ball in R1, open ball in metric space, functions continuous on metric spaces.

Unit 4: Open sets, more about open sets.

Reference Books

1. R.R. Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Lid. New

Delhi.
2. T. M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi,
1985.

3. S.Lang: Undergraduate Analysis, Springer-Verlag, New York, 1983.

4. D. SomSundaramé& B. Chaudhari : A first course in Mathematical Analysis,
Narosa Publishing House, New Delhi, 1997.

P. K. Jain & S. K. Kaushik : An Introduction to Real Analysis, S. Chand & Co.
New Delhi, 2000.

6. E.T.Copson: Metric Spaces, Cambridge University Press. 1968.

7. P.K.Jain & K. Ahmed : Melric Spaces, Narosa Pub. House, New Delhi, 1996.

W

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 5 Semester

Course: MTH-505: Graph Theory

Course Code MTH-505
Course Title (Graph Theory
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Graph theory

Course Objective

To make students acquainted with concepts of Graph Theory.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the graph theory.

CO2 : Understand the graph theory and relevant term

CO3 : Recognize Subgraphs, Isomorphism between two graphs.

CO4 : Learn about Operations on graphs, Walks, Paths, Circuits, Connected

graphs, Disconnected graphs and Components of graphs .

COS :Analyze Euler graph and their properties.

CO6 : Apply graph .in social sciences, physical sciences, life sciences and a
host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs co1 AN fasis
CcOo2
COo3
COo4
CO5
Co6
Pre-requisite Basics of Mathematics
Course Content Unit 1:

Graphs, various type of graphs, incidence and degree, isolated
and pendent vertices, Subgraphs, Isomorphism between two graphs.

Unit 2:
Operations on graphs, Walks, Paths, Circuits, Connected graphs, Disconnected graphs,
Components of graphs.

Unit 3:
Euler graphs, Arbitrary traceable graph, Hamiltonian Graphs, Applications of graphs:
Konigsherg Bridge Problem, Seating Arrangement Problem, Utility Problem.

Unit 4:
Trees, Properties of trees, Pendent vertices in a tree, Distance between two vertices,
Centre, Radius and Diameter of a Tree, Rooted & Binary trees.




Reference Books

1. NarsinghDeo : Graph Theory with applications to Engineering & Computer

Science. Prentice Hall of India Pvt. Ltd.. 2000.

R. J. Wilson : Introduction to Graph Theory, Academic Press. New York.

1972.

3. E.Harray : Graph Theory. Addison Wesley Pub. Co., 1969.

4. C. Berge : The Theory of Graphs and its Applications, John Wiley & Sons.
1962.
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Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 5 Semester

Course: MTH-506: Number Theory - |

Course Code MTH-506

Course Title Number Theory - |
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand the Number
theory

Course Objective

To make students acquainted with concepts of Number theory.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the number theory.

CO2 : Understand the Divisibility of integers, the Division Algorithm, Greatest
Common Divisor of two integers, the Euclidean algorithm

CO3 : Compute the solutions of linear Diophantine equations in two variables

CO4 :Learn about Sieve of Eratosthenes, infinitude of primes, upper bound for
the primes, Theory of Congruences

CO5 :Analyze Basic properties of Congruence, divisibility tests.

CO6 : Apply Number theory .in social sciences, physical sciences, life sciences
and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 |[PSO4 |PSO5 |PSO6 |PSO7 | PSO8

COo1

Co2 ‘<

C0o3

i et

04 | E

CO5

Co6 R - e &

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:




Divisibility of integers, the Division Algorithm, Greatest Common Divisor of two
integers, the Euclidean algorithm, relation between greatest common divisor and least
icommon multiple of two integers.

Unit 2:

Computation of the solutions of linear Diophantine equations in two variables, Primes
and composite numbers, the fundamental theorem of arithmetic, Pythagorean
theorem for the irrationality of v2 . —

Unit 3: Sieve of Eratosthenes, infinitude of primes, upper bound for the primes, Theory
of Congruences.

Unit 4: Basic properties of Congruence, divisibility tests of 9 and 11.

Reference Books 1. David M. Burton : Elementary Number Theory, Tata McGraw-Hill Pub. Co.
Ltd.. New Delhi, 6th Ed.. 2006.

2. S.G. Telang : Number Theory, The Tata McGraw Hill Co. Ltd.. New Delhi.
3. L Niven, S. Zuckerman & L. Montgomery: An Introduction to Theory of
Numbers. John Wiley. 1991.
4. George Andrews : Number Theory. The Hindustan Pub. Corporation. New
Delhi.
Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment
Evaluation Method 30% Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc. 70% External based on
isemester end University examination

B.Sc. Mathematics 5" Semester

Course: E.G.-5001: Operations Research-
I(ElectiveGeneric)

Course Code [E.G.-5001

Course Title Operations Research-1
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From June 2019

Purpose of Course The purpose of the course is to make the student capable to understand and
implement the Operations research.

Course Objective To make students acquainted with concepts of Operations research.

Course Outcomes The course will enable the students to:
CO1 : Explain the insight of the Operations research.




CO2 : Understand Linear programming problem and their Graphical solution.

CO3 : Compute the solutions LPP by dual simplex method

CO4 :Learn about Definition of the dual problem and their properties

COS : Find the solution of LPP by Big-M method.

CO6 : Apply Operations Research in social sciences, physical sciences, life
Science and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs CO1
CcOo2
Cco3 S Pl ke SN s
co4 : WS
COS |HSES o T
CO6 hfallre i
Pre-requisite Basics of Mathematics
Course Content Unit 1:

Graphical Solution of Linear programming problem (LPP).
Definition of the dual problem, General rules for converting any primal problem into
it's dual, The symmetric dual problems.

Unit 2:

Basic concept of basic, non-basic, degenerate, non-degenerate and basic feasible
solutions of LPP, slack & surplus variables, LPP in the standard matrix form, Slack &
surplus variables, Solution of LPP using Simplex method.

Unit 3:
ﬁolution of LPP using Two Phase Simplex method and Big-M method.

Reference Books

1. J. K. Sharma : Operations Research: Theory & Applications, McMillan India
Lid., 1998.

2. KantiSwaroop, P. K. Gupta & Man Mohan : Operations Research, S. Chand &
Sons, New Delhi, 1998.

3. G. Hadley : Linear Programming, Narosa Publishing House, New Delhi, 1995.

4. 8. D. Sharma: Operations Research, KedarnathRamnath& Co.

5. P. M. Karak : Linear Programming, New Central Book Agency Pvt. Ltd.
Calcutta - 9.

6. K. V.Mitlal & L.. Mohan : Optimization methods in O.R. and System Analysis.
New Age International Publications.

7. Goel&Mittal : O.R.. PragatiPrakashan, Meerut

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination




B.Sc. Mathematics 5" Semester

Course: E.G.-5002: Computer Oriented Numerical Methods —

|(ElectiveGeneric)

Course Code E.G.-5002

Course Title Computer Oriented Numerical Methods — I
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Computer Oriented Numerical Methods.

Course Objective

To make students acquainted with concepts of Computer Oriented Numerical
Methods.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Computer Oriented Numerical Methods.

CO2 : Understand Flow charts and symbols, More flow charting examples
and FORTRAN language

CO3 : Compute the operations in expressions

CO4 :Learn about Arithmetic statement, Mode of Arithmetic expression, Special
function, examples of use of functions, Program preparation preliminaries.

COS5 : Familiarize with Input-Output statement, STOP and END statement,

FORTRAN coding form, Simple FORTRAN program.

CO6 : Apply Computer Oriented Numerical Methods in social sciences, physical

sciences, life Science and a host of other disciplines

Mapping between COs with PSO1 [ PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs co1
CO2
COo3
co4
CO5
CO6
Pre-requisite Basics of Mathematics
Course Content Unit 1:

Flow charts and symbols, More flow charting examples.

FORTRAN language, character used in FORTRAN, FORTRAN constants, FORTRAN
lvariable names, Type declaration for integer and real, Arithmetic expression (real and
integer expressions), Hierarchy of operations in expressions, Examples of Arithmetic
expression.

Unit 2:
IArithmetic statement, Mode of Arithmetic expression, Special function, examples of
use of functions, Program preparation preliminaries.




Unit 3:

Input-Output statement, STOP and END statement, FORTRAN coding form, Simple
FORTRAN program, FORTRAN programming examples.

Reference Books

6.

V. Rajaraman : Computer Programming in FORTRAN 77, PHI.

V. Rajaraman : Computer Oriented Numerical Methods, PHI.

Dhaliwal, Agarwal and Gupta : Programming with FORTRAN 77. Wiley
Eastern Ltd.

R. S. Salaria : Computer Oriented Numerical Methods. Khanna Book Pub. Co.
Lid.

R. Sirkar : FORTRAN based Algorithms. New Central Book Agency. Calcutta.
V. Krishnamurthy : FORTRAN based Algorithms. East-West Press. N.Delhi.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% I

quiz, assignment, seminar, internal examination, etc.

nternal assessment based on class attendance, participation, class test,
70% External based on

isemester end University examination

B.Sc. Mathematics 5% Semester

Course: E.G.-5003: Fourier Series (ElectiveGeneric)

Course Code E.G.-5003
Course Title Fourier Series
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

Thep
imple

urpose of the course is to make the student capable to understand and
ment the Fourier Series.

Course Objective

To make students acquainted with concepts of Fourier Series.

Course Qutcomes

Co1:
co2:

Co3
Cco4

CO5:

CO6 :

The course will enable the students to:

Explain the insight of the Fourier Series.
Understand the Definition of Fourier series, Euler’'s formulae, Evaluation
of definite integrals, Conditions for a Fourier expansion

: Compute the Fourier series of functions
:Learn about Functions having points of discontinuity, change in intervals,

even and odd functions, Expansion of even or odd periodic functions.
Familiarize with Half range series, Typical waveforms, Parseval’s formula,
Root mean square value, Complex form of Fourier series.

Apply Fourier series in social sciences, physical sciences, life Science and a
host of other disciplines

Mapping between COs with
PSOs

PSO1 [ PSO2 | PSO3 | PSO4 | PSOS5 [ PSO6 | PSO7 | PSO8

C01
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Pre-requisite

Basics of Mathematics

Course Content

Unit 1:
Definition of Fourier series, Euler’s formulae, Evaluation of definite integrals,
Conditions for a Fourier expansion.

Unit 2:
Functions having points of discontinuity, change in intervals, even and odd functions,
Expansion of even or odd periodic functions.

Unit 3:
Half range series, Typical waveforms, Parseval’s formula, Root mean square value,
Complex form of Fourier series.

Reference Books

1. B.S. Grewal : Higher Engineering Mathematics, KhannaPrakashan, New
Delhi.

2. S.K.Jain : Fourier series and Fourier Translorms. Swarup and Sons Pub., New

Delhi. '

3. R.R. Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd. New
Delhi.

4. R. V. Churchil : Fourier series and Boundary value problems, McGraw Hill
ISE.

5. Vashishtha and Gupta :Integral Transforms. Krishna Publications. Meerut

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc. 70% External based on
isemester end University examination

B.Sc. Mathematics 6" Semester

Course: MTH-601: Ring Theory

Course Code MTH-601
Course Title Ring Theory
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Ring theory.




Course Objective

To make students acquainted with concepts of ring theory.

Course Outcomes

The course will enable the students to:
CO1 : Explain the insight of the Formation of Ring theory.
CO2 : Understand Ring Homomorphism and Isomorphism, Ideals & Quotient
rings, Maximal Ideal, Principal Ideal
CO3 : Learn about different kinds of ring and their properties..
CO4 : Recognize Prime element in a Euclidean Ring, Unique factorization theorem
in a Euclidean ring.
COS5 : Link theParticular Euclidean Ring, Polynomial Ring, Degree of a
Polynomial, Division Algorithm, Irreducible polynomial.
CO6 : Apply Ring theory in social sciences, physical sciences, life sciences and a
host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 |PSOS5 | PSO6 | PSO7 | PSO8
PSOs co1 b A i
Co2 e [ e
Co3 f
co4 Hine: s i G
COS5 [Ss B 1
CO6 |EEER -
Pre-requisite Basics of group theory
Course Content Unit 1:

Ring Homomorphism and Isomorphism, Ideals & Quotient rings, Maximal ldeal,
Principal ldeal.

Unit 2:
Euclidean rings, divisibility in commutative ring, gcd of two elements in a ring, units
and associates in rings.

Unit 3:
Prime element in a Euclidean Ring, Unique factorization theorem in a Euclidean ring.

Unit 4:
Particular Euclidean Ring, Polynomial Ring, Degree of a Polynomial, Division Algorithm,
Irreducible polynomial.

Reference Books

I. N. Herstein : Topics in Algebra. Wiley Eastern Lid. New Delhi. 1983.

L. H. Sheth : Abstract Algebra. NiravPrakashan, Ahmedabad.

N. 8. GopalKrishnan : University Algebra, Wiley Eastern Ltd.

P. R. Bhattacharya. S. K. Jain and S. R. Nagpaul : Basic Abstract Algebra,
Cambridge University Press, Indian Edition. 1997.

Shantinarayan :Modern Algebra. S. Chand & Co.

Serge Lang : Algebra, ed. Addition Wesley. 1993.

7. Surjeet&KaziZameeruddin : Modern Algebra. Vikas Publishing House.
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Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination




B.Sc. Mathematics 6" Semester

Course: MTH-602: Linear Algebra - 1|

Course Code |MTH—602

Course Title Linear Algebra - 11
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement thelinearAlgebra.

Course Objective

To make students acquainted with concepts of LinearAlgebra.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Linear algebra.

CO2 : Understand Linear Transformation and their properties

CO3 : Learn about rank nullity and their properties

CO4 : Recognize Matrix associated with linear transformations.

COS5 :Analyze Inner product spaces, Norm of a vector and properties.

CO6 : Apply linear algebra in social sciences, physical sciences, life sciences and
a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs COo1
C0o2 - Al
o
CcO4 eIt | e
CO5
coe |
Pre-requisite Basics of linear algebra
Course Content Unit 1:

Definition and examples of Linear transformation, Range and kernel of a linear
transformation.

Unit 2:
Rank-Nullity Theorem, Inverse of a linear transformation, Consequences of Rank-
Nullity Theorem, Composition of linear transformations.

Unit 3:
Matrix associated with linear transformations, linear transformation associated with a
matrix, Application of Rank-Nullity Theorem for matrix.

Unit 4:




Inner product spaces, Norm of a vector, Cauchy-Schwarz’s inequality, Triangular
inequality, Orthogonalvectors, Vector Projection, Gram-Schmidt Orthogonalization
Process, Orthonormals_et.

Reference Books

1. V. Krishnamurthy, V. P. Mainra& J. L. Arora : An Introduction to Linear
Algebra, Affiliated East-West Press Pvt. Ltd.. New Delhi.

I. H. Sheth : Linear Algebra, NiravPrakashan.

S. Kumaresan : Linear Algebra, Prentice Hall of India, 2000.

Serge Lang : Linear Algebra. Addition-Wesley Pub. Co. (Student Ed.).
Balakrishnan : Linear Algebra, Tata-McGraw Hill Ed.

D

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
lquiz, assignment, seminar, internal examination, etc. 70% External based on

isemester end University examination

B.Sc. Mathematics 6" Semester

Course: MTH-603: Real Analysis - lI

Course Code MTH-603

Course Title Real Analysis - 111
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.

CO02 : Understand the Convergence and divergence of series of real numbers

CO3 : Recognize Sets of measure zero, definition of the Riemann Integral,
Algebraic properties of Riemann Integral.

CO4 : Learn about different type of series .

COS :Analyze Algebraic properties of Riemann Integral Fundamental theorems of
Integral Calculus.

CO6 : Apply real analysis .in social sciences, physical sciences, life sciences and a
host of other disciplines

Mapping between COs with
PSOs

PSO1 [ PSO2 | PSO3 | PSO4 | PSO5 [ PSO6 | PSO7 | PSO8

co1 4| e ; i




CO2

CO3

CO4

CO5

CO6

Pre-requisite

Basics of Real analysis

Course Content

Unit 1:
Convergence and divergence of series of real numbers, Series with non-negative terms,
Alternating series, Conditional and absolute convergence.

Unit 2:
Tests for absolute convergence, Series whose terms form a non-increasing sequence.

Unit 3:
Sets of measure zero, definition of the Riemann Integral, Algebraic properties of
Riemann Integral.

Unit 4: Non Algebraic properties of Riemann Integral Fundamental theorems of
Integral Calculus, Mean-value Theorems of Integral Calculus.

Reference Books

. R. R. Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd.. New

Delhi.
2. T.M. Apostol : Mathematical Analysis. Narosa Publishing House. New Delhi.
19835,
3. S. Lang: Undergraduate Analysis. Springer-Verlag. New York. 1983.
4. Louis Leithold : Calculus with analytic Geometry. Harper and Collins Pub. Co.
5. ). B. Thomas and Finney : Calculus with analytic Geometry.

6. E.T.Copson : Metric Spaces. Cambridge University Press. 1968.
7. P.K. Jain & K. Ahmed : Metric Spaces, Narosa Pub. House. New Delhi. 1996

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 6 Semester

Course: MTH-604: Real Analysis - IV

Course Code MTH-604

Course Title Real Analysis - 11
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019




Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.

CO2 : Understand Limit points, closure of a set, closed sets, homeomorphism of
metric spaces

CO3 : Recognize Connected sets, Bounded sets, Totally bounded sets.

CO4 : Learn about Complete metric spaces, Contraction mapping, Picard’s fixed
point theorem.

COS :Analyze Open covering, Heine-Borel property.

CO6 : Apply real analysis .in social sciences, physical sciences, life sciences and a
host of other disciplines

Mapping between COs with PSO1 ([ PSO2 | PSO3 | PSO4 | PSO5 [ PSO6 | PSO7 | PSO8
PSQOs CcO1 L }
COo2 i
Co3 ’
Co4 e b
CO5 Mo
CO6 L ' o
Pre-requisite Basics of real analysis
Course Content Unit 1:

Limit points, closure of a set, closed sets, homeomorphism of metric spaces, dense set.

Unit 2:
Connected sets, Bounded sets, Totally bounded sets.

Unit 3:
Complete metric spaces, Contraction mapping, Picard’s fixed point theorem.

Unit 4:
Compact metric spaces, Open covering, Heine-Borel property, Finite Intersection
property.

Reference Books

1. R.R. Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd.. New

Delhi.

2. T. M. Apostol : Mathematical Analysis, Narosa Publishing House. New Delhi,
1985.

3. S.Lang: Undergraduate Analysis, Springer-Verlag, New York, 1983.

4. §. C. Malik : Real Analysis. Wiley-Eastern Pub. Co.. New Delhi.

5. Walter Rudin : Principles of Mathematical Analysis. McGraw Hill book

Company.
6. Copson : Metric Spaces. Cambridge University Press. 1968.
7. P.K.Jain & K. Ahmed : Metric Spaces, Narosa Pub. House. New Delhi. 1996.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 6" Semester

Course: 605: Discrete Mathematics

Course Code MTH-605

Course Title Discrete Mathematics
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Discrete Mathematics

Course Objective

To make students acquainted with concepts of Discrete Mathematics.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Discrete Mathematics.

CO2 : Understand the relation , lattice and relevant term

CO3 : Recognize Lattices as algebraic systems, Lattice homomorphism, Different
types of lattices.

CO4 : Learn about Boolean Algebra as an algebraic system, Boolean expressions.

COS :Determine Minimization of Boolean functions by Karnaugh Map method.

CO6 : Apply Discrete Mathematics .in social sciences, physical sciences, life
sciences and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 PSO6 | PSO7 | PSO8
PSOs co1 e T
co2 | : e
C03 - e s
co4
COo5s
CO6
Pre-requisite Basics of Mathematics
Course Content Unit 1:

relation, Partially ordered sets, Upper bounds, Lower bounds, GLB & LUB of sets,
[Totally ordered sets, Well ordered sets, Hasse Diagram, Lattices and its properties.

Unit 2:
Lattices as algebraic systems, Lattice homomorphism, Different types of lattices.

Unit 3:
Boolean Algebra as an algebraic system, Boolean expressions (forms), Different

Binary relations, Properties of binary relations, Equivalence relation, Partial ordered




representation of Boolean forms, Sum of products canonical form and product of sums
canonical forms of Boolean expressions.

Unit 4:
Minimization of Boolean functions by Karnaugh Map method and Quine- McCluskey
algorithm, AND, OR & NOT gates, Reduction of switching circuit diagram.

Reference Books

1. J.P. Tremblay & R. Manohar : Discrete mathematical Structures with
Applications to Computer Science.. McGraw Hill Book Co.. 1999.

2. B.Kolman. R. C. Busby & S. Ross : Discrete Mathematical Structures.
Prentice Hall of India Pvt. Ltd.. 3rd ed. 2001.

3. Elements of Discrete Mathematics, C. L. Liu, D. P. Mohapatra, Tata McGraw
Hill, 2008.

4. Discrete Mathematics with Applications, Thomas Koshy. Academic Press,
2004.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 6" Semester

Course: MTH-606: Number Theory - |

Course Code MTH-606

Course Title Number Theory - 11
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Number theory

Course Objective

To make students acquainted with concepts of Number theory.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the number theory.

CO2 : Understand Fermat’s little theorem, Pseudo-primes, Wilson’s theorem

CO3 : Compute the solutions of linear congruence, the Chinese Remainder
Theorem

CO4 :Learn about The number of positive divisors, multiplicative nature of
functions, The Mabius Inversion formula

COS5 :Analyze Euler’'s Phi-function and related theorem.

CO6 : Apply Number theory .in social sciences, physical sciences, life sciences
and a host of other disciplines

Mapping between COs with

| pso1 [pso2 [Pso3 [Pso4 [Psos [pPsoe [Pso7 [Psos




PSOs

CO1

co2 |

CO3

co4

CO5

CO6

Pre-requisite

Basics of number theory

Course Content

Unit 1:
[Computation of the solutions of linear congruence , the Chinese Remainder Theorem.

Unit 2:
Fermat’s little theorem, Pseudo-primes, Wilson’s theorem.

Unit 3:

IThe number of positive divisors and sum of all positive divisors of an integer, basic
properties and multiplicative nature of these functions, The Mébius Inversion formula
(without proof), the greatest integer function.

Unit 4:
Introduction of Euler’s Phi-function , multiplicative nature of (statement only), Euler’s
Theorem.

Reference Books

1. David M. Burton : Elementary Number Theory. Tata McGraw-Hill Pub. Co.

Ltd.. New Delhi. 6th Ed.. 2006,

S. G. Telang : Number Theory. The Tata McGraw Hill Co. Ltd.. New Delhi.

3. L. Niven. S. Zuckerman & L. Montgomery: An Introduction to Theory of
Numbers. John Wiley. 1991.

4. George Andrews @ Number Theory. The Hindustan Pub. Corporation. New
Delhi.
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Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 6" Semester

Course: E.G. 6001: Operations Research-Il (ElectiveGeneric)

Course Code E.G.- 6001

Course Title Operations Research-11
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester,

15 (Including Class work, examination, preparation, holidays etc.)




Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Operation research.

Course Objective

To make students acquainted with concepts of Operations research.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Operations research.

CO2 : Understand the transportation problem and their solutions.

CO3 : Compute the solutions of Assignment problem

CO4 :Learn about Competitive games theory

COS5 : Find the solution Game theory problem by graphical method

CO6 : Apply Operations Research in social sciences, physical sciences, life
Science and a host of other disciplines

Mapping between COs with PSO1 PSO2 PSC3 PSO4 | PSO5 PSO6 PSO7 PSO8
PSOs co1 et - T
co2 T e i ¥
CO3  |oh iilbee | i a e » i
co4 el : ‘ !
CO5
CO6 [Nl :
Pre-requisite Basics of Mathematics
Course Content Unit 1:

Transportation problem, methods for finding initial basic feasible solution,
solution of Transportation problem by MODImethod, Unbalanced Transportation
problem.

Unit 2: Assignment problems, The Hungarian method, balanced & unbalance
assignment problems.

Unit 3: Competitive games, two-person zero-sum game, maximin and minimax
principle, saddle points and the value of the game (based on pure strategies), mixed
strategies, solution of games with saddle point, Game without saddle points,
Dominance rule, solution of mx2 and 2xn games using graphical method.

Reference Books

I. J. K. Sharma : Operations Research: Theory & Applications. McMillan India
Lid.. 1998.

2. KantiSwaroop, P. K. Gupta & Man Mohan : Operations Research, S. Chand &
Sons. New Delhi, 1998.

3. G. Hadley : Linear Programming. Narosa Publishing IHouse. New Delhi. 1995.

4. S. D. Sharma: Operations Research. KedarnathRamnath& Co.

N

P. M. Karak : Lincar Programming. New Central Book Agency Pvt. Ltd.

Calcutta - 9.

6. K. V. Mittal & L. Mohan : Optimization methods in O.R. and System Analysis.
New Age International Publications.

7.  Goel&Mittal : O.R., PragatiPrakashan, Meerut

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination




B.Sc. Mathematics 6" Semester

Course: E.G.-6002: Computer Oriented Numerical Methods — ||
(ElectiveGeneric)

Course Code E.G.-6002

Course Title Computer Oriented Numerical Methods — 11

Credit 2

Teaching per Week 2 Hrs

Minimum weeks per 15 (Including Class work, examination, preparation, holidays etc.)

Semester

Effective From June 2019

Purpose of Course The purpose of the course is to make the student capable to understand and

implement the Computer Oriented Numerical Methods.

Course Objective To make students acquainted with concepts of Computer Oriented Numerical
Methods.
Course Outcomes The course will enable the students to:

CO1 : Explain the insight of the Computer Oriented Numerical Methods.

CO2 :Recognize Control statements, Relational operators, Logical IF statement,
Arithmetic IF statement, Block IF statement

CO3 : Apply the Statement labels, GO TO statement and DO statement

CO4 :Learn about Rules to be followed in utilizing DO loops, Subscripted
variables, Subscripted expression, Dimension statement, DO type notation
for input / output statement.

COS : Familiarize with FORMAT specification and FORMAT specification for a
numerical data.

CO6 : Apply Computer Oriented Numerical Methods in social sciences, physical
sciences, life Science and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs co1 {
cOo2
CO3
co4 .
CO5
CO6
Pre-requisite Basics of Computer Oriented Numerical Methods
Course Content Unitl:

Controlstatements,Relationaloperators,LogicallFstatement,ArithmeticlFstatement,Block
IFstatement. Statement labels, GO TO statement, Example of use of Logical IF
statement.




Unit2:

Nested logical IF statement, Computed GO TO statement, DO statement, Examples of
DO statement. Rules to be followed in utilizing DO loops, Subscripted variables, Sub
scripted Expression. Dimension statement, DO type notation for input/output
statement. FORMAT specification.

Unit3:
FORMATspecificationforanumericaldata, Iterative methods. Numerical integrations and
differentiations. Numerical solution of ordinary differential equations.

Reference Books

V. Rajaraman : Computer Programming in FORTRAN 77. PHIL

V. Rajaraman : Computer Oriented Numerical Methods, PHI.

Dhaliwal. Agarwal and Gupta : Programming with FORTRAN 77, Wiley

Eastern Lid.

4. R.S. Salaria : Computer Oriented Numerical Methods., Khanna Book Pub. Co.
Ltd.

5. R. Sirkar : FORTRAN based Algorithms, New Central Book Agency. Calcutta.

6. V. Krishnamurthy : FORTRAN based Algorithms, East-West Press. N.Delhi.
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Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc.  70% External based on

semester end University examination

B.Sc. Mathematics 6" Semester

Course: E.G.-6003: Fourier Transform and its Applications (ElectiveGeneric)

Course Code E.G.-6003

Course Title Fourier Transform and its Applications
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Fourier Transform and its Applications.

Course Objective

To make students acquainted with concepts of Fourier Transform and its Applications.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Fourier Transform and its Applications.

CO2 : Understand the Integral transforms, Fourier Transforms, Properties of

Fourier Transform

CO3 : Compute the Fourier Transform

CO4 :Learn about Convolution, Convolution theorem for Fourier transforms,
Parseval’s |dentity for Fourier transform

CO5 : Familiarize with Relation between Fourier and Laplace Transforms, Fourier




transforms of the derivatives of a function
CO6 : Apply Fourier Transform in social sciences, physical sciences, life Science
and a host of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 [PSO4 |[PSOS5 |PSO6 | PSO7 | PSO8
ol

Co2

Co3

Co4

CO5 |
CO6 !

Pre-requisite

Basics of Fourier series

Course Content

Unit 1:
Integral transforms, Fourier Transforms, Properties of Fourier Transform and its
application.

Unit 2:
IConvolution, Convolution theorem for Fourier transforms, Parseval’s |dentity for

Fourier transform.

Unit 3:
Relation between Fourier and Laplace Transforms, Fourier transforms of the
derivatives of a function, Fourier transform and its applications.

Reference Books

l. B. S.‘Grcwal : Higher Engineering Mathematics, KhannaPrakashan, New
[S)Lll‘!" :lain : Fourier series and Fourier Transforms, Swarup and Sons Pub.. New
3. Ir{).e::.Goldbcrg : Method of Real Analysis. Oxford & IBH Pub. Co. Ltd. New
4. i{).d\l/].]l('hurchil : Fourier series and Boundary value problems. McGraw Hill

S [\:/gzlx;i1i5111hu and Gupta :Integral Transforms, Krishna Publications. Meerut
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Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination




Bachelor of Science (Mathematics)
CO-PO-2022-23

Name of Program Bachelor of Science ( Mathematics)

Abbreviation B.Sc.- Mathematics

Duration 3 Years

Eligibility Criteria Passed 12" Science with mathematics or equivalent Degree.

Objective of Program The core objective of the B.Sc. in Mathematics is to prepare the

students for productive career by providing a solid education in the
basic subjects of mathematical knowledge and its applications|
with outstanding environment of teaching and research in the core and
emerging areas of the discipline.

Program Outcome PO1 : Fundamental Knowledge Enrichment
Program trains students with the core Mathematics knowledge domains. It
also makes students capable of using core concepts in the
conceptualization of domain specific application.

PO2 : Critical Thinking Development

The program develops the skills of critical thinking, problem solving,
evaluative learning of various techniques, and understanding the essence
of the problem.

PO3 : Develop arguments in a logical manner

The program trains students to formulate and develop argumentsin a
logical manner and make them ready to prepare real world problem
solution mathematically.

PO4 : Develop decision making ability

The program develop the skill in students to take decisions at intellectual,
organizational and personal from different perspectives of life using
analysis

POS5 : Computational Skill Development

The program develop basic computational skill in students for planning and
/-\ managing process of complex real world.

‘ PO6 : Provides an effective Mathematical communication skill

The program develop an effective Mathematical communication skill in the
students.

PO7 : Team Work and Leadership Development

l Trains students to work in a team and also to take leadership.

Program Specific Outcomes |PSO1 : Develop and strengthen the fundamental core concepts that are
required to solve complex problems

‘ PSO2 : Develop the skills that needs independent logical and analytical

thinking, teamwork and leadership

PSO3 : Nurture the students to investigate and development of a workable

solution for a real world problem

PSO4 : Develop students for self-learning and practicing challenging

problem solution
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PSOS : Train students to apply mathematical skills for new investigation.

PSO6 : Train students to expand their knowledge of fields related to their
current areas of professional specialization.
PSO7 : Train students to take-up the real world challenges to develop
workable solution to a domain specific problem.
PSO8 : Inculcate the passion for continuous learning and doing research for
making a successful professional career.

PSOs

[Mapping between POs and

PO6

PO7

Medium of Instruction English
Program Structure Semester 1
Teaching per week University
lcourse Tiile Course Examination Internal Total
Code Theory | Practical | Credits Duration Marks Marks Marks
MTH- |Mathematics-I
101 3 0 3 2Hrs 50 20 70
IMTH- [Mathematics-I1
102 3 0 3 2Hrs 50 20 70
Total 6 0 6
Program Structure Semester 2
Teaching per week University Tokal
Course Title Course Examination Internal ota
Code Credits Marks Marks
Theory | Practical Duration Marks
IMTH-  |Mathematics-III
201 3 0 3 2Hrs 50 20 70
MTH- [Mathematics-IV
02 3 0 3 2Hrs 50 20 70
Total 6 0 6
Program Structure Semester 3
Teaching per week University
Course ) Course Internal Total
Title Examination
Code Credits Marks Marks
Theory | Practical Duration Marks
MTH-|Mathematics-V
3 1] 3 2Hrs 50 20 70
301
MTH-|Mathematics-VI 3 0 3 2Hrs 50 20 .




302
MTH-[Mathematics-VI1I
303 3 0 3 2Hrs 50 20 70
E.G. 3001- 70
MathematicalMet 2 0 2 2Hrs S0 20
hods
3002- 0
GroupofSymme 2 0 2 2Hrs 50 20
tries—I
Total 1% 0 11
Program Structure Semester 4
Teaching per week University
Course Course o Internal Total
Title Examination
Code Credits Marks Marks
Theory | Practical Duration Marks
MTH-[Mathematics-VIII
401 3 0 3 2Hrs 50 20 70
MTH-|Mathematics-IX
402 3 0 3 2Hrs 50 20 70
MTH-|Mathematics-X
403 3 0 3 2Hrs 50 20 70
E.G. 4001- %
MathematicalMod | 2 0 2 2Hrs 50 20
eling
4002- 20
GroupofSymmetri | 2 0 - s =0 20
es—I1
Total 11 0 11
Program Structure ISemester 5
Teaching per week University
Course Y Course Internal Total
Title Examination
Code Credits Marks Marks
Theory | Practical Duration Marks
GroupTheory
NSI(’)I;H 3 0 3 2Hrs 50 20 70
LinearAlgebra-I
R;I(')IVZH 3 0 3 2Hrs 50 20 70
RealAnalysis-I
1\;1(;[‘3}1 3 0 3 2Hrs 50 20 70
RealAnalysis-1I
1\;[0]‘41‘[ 3 0 3 2Hrs 50 20 70
MTH | CraphTheory 3 0 3 2Hrs 50 20 70




-505
NumberTheory-I
MTH 3 0 3 2Hrs 50 20 70
-506
E.G. 5001-
OperationsResearc 2 0 2 2Hrs 50 20 70
h—1
5002-
ComputerOriented 70
NumericalMethods 2 0 2 2Hrs 50 20
|
5003-Fourier
Series 2 0 2 2Hrs 50 20 70
5004-Computer
Programming in 2 0 2 2Hrs 50 20
FORTRAN 90 and 70
95-1
Total 20 0 20
Program Structure Semester 6
Teaching per week University
Course = Course - Internal Total
Title Examination
Code Credits Marks Marks
Theory | Practical Duration Marks
RingTheory
MTH 3 0 3 2Hrs 50 20 70
-601
LinearAlgebra—II
MTH 3 0 3 2Hrs 50 20 70
-602
Real Analysis—III
MTH 3 0 3 2Hrs 50 20 70
-603
Real Analysis—IV
MTH 3 0 3 2Hrs 50 20 70
-604
DiscreteMathemati
MTH cs 3 0 3 2Hrs 50 20 70
-605
NumberTheory-II
MTH 3 0 3 2Hrs 50 20 70
-606
E.G. 6001-
OperationsResearc 2 0 2 2Hrs 50 20 70
h-11
6002-
ComputerOriented
NumericalMethods 2 0 2 2Hrs 50 20
~II 70
6003-
FourierTransforma 2 0 2 2Hrs 50 20
nditsApplications 70




6004-Computer
Programming in

FOR N 90 and 2 0 2 2Hrs 50 20 70
95-11
Total 20 0 20

B.Sc.Mathematics 1% Semester

Course: MTH-101: Mathematics-I

Course Code MTH-101
Course Title Mathematics-1
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

June2020

n Effective From

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of Trigonometry .

Course Objective

To make students acquainted with concepts of Trigonometry

Course Qutcomes

This course will enable the students to:

CO1: Explain the insight of the fundamental aspects of the Trigonometry .

CO2 : Assimilate the De” Moivre’s theorem and its applications,
Trigonometric functions for multiple arguments.

CO3 : Calculate the Indeterminate forms by using Euler’s expressions,
Hyperbolic functions..

CO4 : Understand the Logarithm of complex quantities, Separations of
Logarithmic, Inverse circular and Inverse hyperbolic functions into

real and imaginary parts.

CO5 : Sketch curves in Trigonometric and hyperbolic functions.

CO6 : Apply Trigonometry in social sciences, physical sciences, life sciences
and a host of other disciplines

q Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

Cco1

CO2
Co3
Co4
CO5
CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit -

De’ Moivre’s theorem and its applications, Trigonometric functions for multiple
arguments.

Unit-11

Euler’s expressions, Evaluation of Indeterminate forms by using Euler’s expressions,
Hyperbolic functions for real arguments and their inverses.




Unit-111

Exponential, Circular and Hyperbolic functions of complex variables and their
identities, Euler’s Theorem, Relations between circular and Hyperbolic functions.
Unit-1V

Logarithm of complex quantities, Separations of Logarithmic, Inverse circular and
Inverse hyperbolic functions into real and imaginary parts.

Reference Books

1. S.L.Loney: Plane Trigonometry, Part I and II, McMillan and Co. London.

2. R.S. Verma, K. 8. Shukla: Text book of Trigonometry, Pothishala Pvt. Ltd.
Allahabad.

3. E.Kreyszig: Advanced Engineering Mathematics, Wiley India Pvt. Ltd.

4. N.P.Bhamore and et al: College AadhunikGanitshastra, Popular Prakashan,
Surat

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
lquiz, assignment, seminar, internal examination, etc. 70% External based on
[semester end University examination

B.Sc.Mathematics 1% Semester

Course: MTH-102: Mathematics-11

Course Code MTH-102
Course Title Mathematics-2
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per
Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the conceptscalculusofand learn its applications.

Course Objective

To make students acquainted with concepts of calculus.

Course Outcomes

This course will enable the students to

CO1 : Explain the insight of the historical and fundamental aspects the

Calculus.

CO2 : Assimilate the Successive differentiation, Leibnitz theorem and its applications

CO03 : Understand the consequences of various mean value theorems for
differentiable functions , Asymptotes, Concavity, Convexity and reduction

function.

CO4 : Calculate the Curvature and radius of curvature.

CO5 : Apply concept of Increasing and Decreasing functions, Asymptotes, Concavity
and Convexity

CO6 : Apply calculus in social sciences, physical sciences, life sciences and a host
of other disciplines

Mapping between COs with
PSOs

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

Co1
CO2

CO3




CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit —I

Successive differentiation, Calculation of n™ derivatives of some standard functions
(rational functions and powers of sine, cosine functions), Leibnitz theorem and its|
applications

Unit-l

Rolle’s Theorems and its geometrical interpretation, Lagrange’s Theorem and its
Igeometrical interpretation, Cauchy theorem, Maclaurin and Taylor series expansions
Unit-l1l

Curvature and radius of curvature (except Polar form), Increasing and Decreasing
functions, Asymptotes, Concavity and Convexity

Unit-IV

Reduction formulae for integration of

sin™x, cos™x, tan™x, cot™x, sec™x, cosec™x, sin® xcosTx, x™ cosnx, x™ sinnx.

Reference Books

1. Shantinarayan: Differential Calculus, Revised EditionDecember-2004 , S.
Chand and Co. New Delhi.

2. Shantinarayan: Integral Calculus, S. Chand and Co. New Delhi.

3. Gorakhprasad: Differential Calculus, Pothishala Pvt. Ltd. Allahabad.

4. M. R. Spigel: Theory and Problems of Advanced Calculus, Schaum’s
Publishing Co., New York.

5. N.P.Bhamore and et al: College AadhunikGanitshastra, Popular Prakashan,
Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
Iquiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 2" Semester

Course: MTH-201: Mathematics-111

Course Code

MTH-201

Course Title Mathematics-lll
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2020




Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the theory of matrices with its applications.

Course Objective

To make students acquainted with concepts of Theory of matrices.

Course Outcomes

This course will enable the students to:

CO1 : Explain the insight of fundamental aspects the theory of matrices.
ICO2 : Understand the genesis of theory of matrices..

CO3 : Learn elementary raw operations, rank theory and matrix
properties.

ICO4 : Find eigen values and corresponding eigenvectors for a square
matrix.

ICOS : Calculate solution of linear system of equation.

ICO6 : Apply matrix theory in social sciences, physical sciences, life sciences
and a host of other disciplines.

Mapping between COs with
PSOs

CO6

Pre-requisite

Basics of Matrices

Course Content

Unit-I
Different types of matrices, Operation on matrieces, Properties of operation of]
matrices, Elementary row operations.

Unit-1

Row-reduced echelon forms. Inverse of matrix by Row-Reduced Echelon form, Row
rank of a matrix, Quadratic form.

Unit-111

Trace of matrix and its properties, Solution of homogeneous system of linear equationsu
using row —reduced echelon forms.

Unit-1V

ICharacteristic equation of a matrix, Method to find Characteristic equation usin
determinant and minors of a matrix, Eigen values and Eigen vectors of a matrix, Cayley
Hamilton theorem and its application to find an inverse of a matrix, Method o
diagonalization.

Reference Books

1. Krishnamurthy, Mainra and Arora: An Introduction to linear Algebra,
Affiliated West Press Pvt. Ltd., New Delhi.

2. Erwin Kreyszig: Advanced Engineering Mathematics, Wiley India (P) Ltd.,
2009.

3. B.S.Vasta and SuchiVasta: Theory of Matrices; 4rd Edition -2014, New Age
International (P) Ltd. Publishers, New Delhi.

4, Shantinarayan: Text book of Matrices, S. Chand and Co., New Delhi.

5.  H.K.Dass, H. C. Saxena, M. D. Raisinghania: Simplified course in Matrices,
S. Chand and Co., NewDelhi.

6. N.P.Bhamore and et al: College AadhunikGanitshastra, Popular Prakashan,
Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment




Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 2" Semester

Course: MTH-202: Mathematics-IV

Course Code INITH-Z 02
Course Title [Mathematics-IV
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2020

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Integral Calculus and Differential Equation.

Course Objective

The purpose of the course is to make the student capable to understand and
implement the Integral Calculus and Differential Equation.

Course Qutcomes

The course will enable the students to:

CO1 : Understand the genesis of Integral Calculus and ordinary differential
equations.

CO2: Sketch curves in Cartesian coordinate systems.

CO3 :To solve first order first degree and first order higher degree differential
equation.

CO4 : Grasp the concept of a general solution of a higher order linear differential
equation of an arbitrary order and also learn a few methods to obtain the
general solution of such equations.

CO5: To solve initial and boundary value problem.

CO6 : Apply Integral Calculus and Differential Equations in social sciences,
physical sciences, life sciences and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSOS | PSO6 | PSO7 | PSO8
PSOs col
CO2
Co3
C04
CO5
CO6
Pre-requisite Basics of Derivative
Course Content Unit-|

ICurve Tracing : Equation of the form y = f(x),Equation of the form y? =
f(x),Parametric equations, Tracing of Polar curves.

Unit-Il
IApplication of Integral calculus: Length of a curve, Intrinsic equation (except polar
icoordinates).




Unit:1ll
Bernoulli’s equation, Exact differential equation, Differential equations of first order
land higher degree : Solvable for x,y, p and Lagrange’s equation, Clairaut’s equation.

Unit-IV

Linear Differential Equations with constant coefficients: Complimentary functions,
Particular Integral, General Solution, Method for finding Particular Integral specially for
|e?, sinax, cosax, polynomial in terms of x, e**V and xV, where V is a function of x.

Reference Books

1. 1.Shantinarayan : Differential calculus ,4th edition -2001,Shyamlal Charitable
Trust,Ramnagar New Delhi, S. Chand and Company LTD.

2. Shantinarayan: Integral Calculus, Revised Edition-2009, S.Chand and Co.,
New Delhi.

3. Gorakhprasad: Integral Calculus, PothishalaPvt.Ltd., Allahabad.

4. D.AMurray: Differential Equations, Tata Mc Graw Hills.

5. Frank Ayres: Theory and problems on Differential Equations, Mc Graw Hill
Book Co., New York.

6. N.P.Bhamore and et al: College AadhunikGanitshastra, Popular Prakashan,
Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 3™ Semester

Course: MTH-301: Mathematics-V

Course Code MTH-301

Course Title Mathematics-V

Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)
Effective From Hune 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the function of two variable and their calculus.

Course Objective

To make students acquainted with concepts of the function of two variable and their
calculus.

Course Outcomes

The course will enable the students to:
ICO1 : Explain the insight of the function of two variable and their
calculus.
CO2 :Find the Limits and Continuity of a function of two variables, Partial
Differentiation.
ICO3 :Calculate Jacobian as well as Maxima and Minima for function of two variable.
ICO4 :Find vectorGradient, Divergence and Curl.
ICOS : Apply multivariable calculus to solve function of two variable problems.
ICO6 : Apply function of two variable and vector calculus in
social sciences, physical sciences, life sciences and a host of other




disciplines

Mapping between COs with
PSOs

Co6 |&
Pre-requisite Basics of calculus
Course Content Unit |

Limits and Continuity of a function of two variables, Partial Differentiation, Total
Differential, Composite function, Homogeneous functions.

Unit |1
Euler’s theorem for Homogeneous functions, Taylor’s theorem for functions of two
variables, Maclaurian’s expansions in power series, Jacobian.

Unit 11
Maxima-Minima for functions of two variables: Necessary and sufficient conditions for
extreme points.

Unit IV:
\Vector point function, Differentiation of a Vector point function, Gradient, Divergence
ﬁand Curl and their properties, Line Integral.

Reference Books

1. Shantinarayan, P. K. Mittal : A course of Mathematical Analysis, S. Chand
and Co., New Delhi.

2. HariKishan : Vector Algebra and Calculus, Atlantic Pub. & Distributors(P)
Ltd., New Delhi.

3. T. M. Apostol : Mathematical Analysis, Narosa Publishing House, New
Delhi.

4, S.C. Malik : Mathematical Analysis, Wiley-Eastern Ltd, New Delhi.

5. N.P.Bhamore& et el : Mathematics Paper IlI-IV, Popular Prakashan,
Surat

Teaching Methodology

IClasswork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 3™ Semester

Course: MTH-302: Mathematics-VI

Course Code MTH-302

Course Title Mathematics-VI

Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)




Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of basics of numerical methods and its applications.

Course Objective

To make students acquainted with concepts of numerical methods

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the numerical analysis.

CO2 :Recognize the errors and their numerical computation

CO3 : Obtain numerical solutions of algebraic and transcendental equations.

CO4 : Learn about various interpolating and extrapolating methods.

COS : predict future trend by interpolating and extrapolating methods.

CO6 : Apply numerical analysis in social sciences, physical sciences, life sciences
and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs co1
CO2
COo3
Co4
CO5
CO6
Pre-requisite Basics of Mathematics
Course Content Unit [:

Error estimation: Errors and their computations, A general error formula.

Unit 11
Numerical Solutions of Algebraic and Transcendental Equations: Bisection Method,
Method of False position, Iteration Method, Newton-Raphson’s Method.

Unit 111:
Forward Differences, Backward Differences, Central Differences, Symbolic relation and
lseparation of symbols, Differences of Polynomials.

Unit IV:
Newton’s Forward and Backward Formulae, Gauss’ Interpolation formulae.

Reference Books

1. S.S.Sastry: Introductory methods of Numerical Analysis, Prentice-Hall of
India Pvt. Ltd.; 5th Edition.

2. M.K. Jain, lyenger, Jain : Numerical Methods for Scientific and

Engineering Computations, New Age International Ltd.

Goel, Mittal : Numerical Analysis, PragatiPrakashan, Meerut.

Kaiser A. Kunz : Numerical Analysis, Mc Graw Hill Book Co., London.

5. James |. Buchanan, Peter R. Turner : Numerical Methods and Analysis,

Mc Graw Hill Book Co., London.

P. C. Biswal:NumericalAnalysis,Prentice-HallofIndia, 2008.

7. H.C.Saxena: Finite Differences and Numerical Analysis, S. Chandand Co.,
2005.

»w
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Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
lquiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 3™ Semester

Course: MTH-303: Mathematics-VII

Course Code IMTH-303
Course Title [Mathematics- VI
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the higher order differential equation and basics of partial differential
equation.

Course Objective

To make students acquainted with concepts of higher order differential equation and
basics of partial differential equation.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Linear Differential Equations with variable
coefficients.

CO2 :Find solution ofSecond order Differential Equations

CO3 : Learn about Formation of Partial Differential Equation.

CO4 : Solve Partial Differential Equations by direct integral methods.

COS : Obtain solution Nonlinear Partial Differential Equations of first order.

CO6 : Apply differential equation in social sciences, physical sciences, life

sciences and a host of other disciplines

Mapping between COs with
PSQOs

— s

Pre-requisite

Basics of ordinary differential equation and partial derivative

Course Content

Unit I:
Linear Differential Equations with variable coefficients, Homogeneous Differential
Equations, Legendre’s Differential Equation.

Unit 1:

Second order Differential Equations: Solution in terms of known Integral, Solution by
method of removal of first order derivatives, Method of Changing Independent
\Variable.

Unit 111
Formation of Partial Differential Equation, Solution of Partial Differential Equations,
Equations solvable by direct integral.




Unit IV:
Partial Differential Equations of first order, Nonlinear Partial Differential Equations of

first order, Some special methods.

Reference Books

1. D. A. Murray: An Introductory Course in Differential Equations, Orient

Longmans, Bombay.

2. N. Sneddon: Elements of Partial Differential Equations, McGraw Hill Book
Company.

3. B.S. Grewal: Higher Engineering Mathematics, Khanna Publishers, New
Delhi.

4. Gorakhprasad : Differential Equations, Pothishala Pvt. Ltd., Allahabad.

5. M. D. Rai Singhania : Differential Equations, S. Chand & Co., New Delhi.

6. Nita H. Shah : Ordinary and Partial Differential Equations : Theory and
Applications, PHI Learning Pvt. Ltd, New Delhi.

7. N.P.Bhamore& et el. : Mathematics Paper I1I-IV, Popular Prakashan, Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 3" Semester

Course: E.G.-3001: Mathematical Methods

Course Code

E.G.-3001

Course Title Mathematical Methods
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the difference method

Course Objective

To make students acquainted with concepts of Mathematical difference Method.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the difference calculus.

CO2 :Find Finite difference and Method of unknown coefficients
CO3 : Learn about Difference equation.




CO4 : Solve problem of Difference equation.

COS : Obtain solution of Homogeneous difference equations with constant
coefficients.

CO6 : Apply difference calculus in social sciences, physical sciences, life

Isciences and a host of other disciplines

Mapping between COs with
PSOs

PSO3

Pre-requisite

Basics of Mathematics

Course Content

Unit I:

Notations of finite difference calculus, Operators E, A, Relations between different
loperators and their prosperities, Relation between difference and differential
operators, Method of constructing difference tables, Finding the missing terms.

Unit I
Factorial notation, Expression of polynomials in factorial notation by using finite
differences, Method of unknown coefficients.

Unit Il
Difference equations: Order and degree of a difference equation, Solution of difference
lequations, Homogeneous difference equations with constant coefficients.

Reference Books

1. S.S.Sastry : Introductory methods of Numerical Analysis, Prentice-Hall of India
Pvt. Ltd.; 4th Edition.

2. M. K. Jain, lyenger, Jain: Numerical Methods for Scientific and Engineering

Computations, New Age International Ltd.

Goel, Mittal : Numerical Analysis, PragatiPrakashan, Meerut.

Kaiser A. Kunz : Numerical Analysis, McGraw Hill Book Co., London.

5. James |. Buchanan, Peter R. Turner : Numerical Methods & Analysis, McGraw
Hill Book Co., London.

P W

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
Isemester end University examination

B.Sc. Mathematics 3™ Semester

Course: E.G.-3002: Group of Symmetries-|

Course Code

IE.G.—3002

Course Title

lGroup of Symmetries-1




Credit

Teaching per Week

2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Group of Symmetries.

Course Objective

To make students acquainted with concepts of Artificial Intelligence and its
applications.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Group theory.

CO2 :Identify Sub group and their properties

CO3 : Learn about Symmetry planes and reflection symmetry.

CO4 : Solve problem of Product of symmetry operations.

COS : Analyze consequences of Rotation axes and rotation symmetry
CO6 : Apply Group of Symmetries in social sciences, physical sciences, life
sciences and a host of other disciplines

Mapping between COs with
PSOs

PSO1 [ PSO2 [PSO3 |PSO4 | PSO5 | PSO6 | PSO7 | PSO8

Co1
co2
Co3
Co4
CO5
CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit I

Definition of a group and its elementary properties, Order of a group, Order of an
element of a group, Group multiplication tables, Examples of groups including finite
lgroups and infinite groups, Abelian groups, Cyclic groups.

Unit 11 \
Subgroup, Condition that a subset is a subgroup, Examples of subgroups, Basic concept
of symmetry, Symmetry elements and symmetry operations in a space, Identity
symmetry operation.

Unit I1l:

Symmetry planes and reflection symmetry, Inversion centre and inversion
symmetry, Rotation axes and rotation symmetry, Improper axes and improper rotation
l[symmetry, Product of symmetry operations.

Reference Books

1. F.A.Cotton: Chemical application of group theory, Wiley Inter Science, Wiley
Eastern Ltd., New Delhi.

2. G. Davidson: Intro. Group Theory for Chemists, Applied Science Publisher.

3. L N. Herstein: Topics in Algebra, Wiley Eastern Ltd., New Delhi




Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
isemester end University examination

B.Sc. Mathematics 4™ Semester

Course: MTH-401: Mathematics-VIII

Course Code

[MTH-401

Course Title IMathematics-Vill
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Special function, double Triple integral and Laplace transform

Course Objective

integral and Laplace transform.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the beta gamma functio.
CO2 : Find Double and triple integrals

CO3 : Learn about Laplace transform .

CO4 : Realize importance of Laplace transform.
COS5 : Determine various Inverse Laplace transform.
CO6 : Apply the Special function, double Triple integral and Laplace transform in
social sciences, physical sciences, life sciences and a host of other disciplines

Mapping between COs with
PSOs

To make students acquainted with concepts of the Special function, double Triple

PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8

Cco1

Co2

CO3
CO4

CO5




CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit I:
Beta-Gamma functions: Relation between Beta and Gamma functions, Properties,
Applications of Beta-Gamma function.

Unit II:
DoubleandTripleIntegrals:Changeoforder of Doubleintegrals, Area.

Unit 111

Laplace Transform of elementary functions, Properties of Laplace Transform,
Differentiation and Integration of Laplace Transform, Laplace Transform of derivatives
and integrals

Unit 1IV:

Inverse of Laplace Transform: Method of Partial fractions, Properties of inverse Laplace
Transform.

Reference Books

1. David V. Widder : Advanced Calculus, PHI Learning Pvt. Ltd, New Delhi

2. Kreysig: Advanced Engineering Mathematics, John Wiley, New York, 1999.

3. Shantinarayan, P. K. Mittal : A course of Mathematical Analysis, S. Chand and
Co., New Delhi.

4, N.P.Bhamore& et al : Mathematics Paper Ill-1V, Popular Prakashan, Surat.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc. 70% External based on
Isemester end University examination

B.Sc. Mathematics 4" Semester

Course: MTH-402:Mathematics-IX

Course Code IMTH-402

Course Title Mathematics-IX \
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of numerical methods and its applications.

Course Objective

To make students acquainted with concepts of numerical methods

Course Outcomes

The course will enable the students to:
CO1 : Explain the insight of the numerical analysis.
CO2 : Understand the Lagrange’s Interpolation Formula, Divided Differences,




Newton’s General Interpolation Formula

CO3 : Obtain numerical Differentiation.

CO4 : Learn about Numerical Integration.

CO5 :Determine Solution of Ordinary Differential Equations by Taylor’s series
method, Picard’s approximation method, Euler’s method.

CO6 : Apply numerical analysis in social sciences, physical sciences, life sciences
and a host of other disciplines

Mapping between COs with
PSOs

Pre-requisite

Basics of Mathematics

Course Content

Unit I:

Finite difference with unequal interval, Lagrange’s Interpolation Formula, Divided
Differences, Newton’s General Interpolation Formula.

Unit [1:

Numerical Differentiation: 1st and 2nd order derivatives based on Newton’s forward
[and backward difference interpolation formulae.

Unit [11:
Numerical Integration: General Integration formula, Trapezoidal Rule, Simpson’s 1/3-
Rule, Simpson’s 3/8-Rule.

Unit IV:
Solution of Ordinary Differential Equations by Taylor’s series method, Picard’s
lapproximation method, Euler’s method.

Reference Books

1. S.S. Sastry : Introductory methods of Numerical Analysis, Prentice-Hall of
India Pvt. Ltd.; 4th Edition.

2. M. K. Jain, Iyenger, Jain: Numerical Methods for Scientific and Engineering

Computations, New Age International Ltd.

Goel, Mittal : Numerical Analysis, PragatiPrakashan, Meerut.

Kaiser A. Kunz : Numerical Analysis, McGraw Hill Book Co., London.

James I. Buchanan, Peter R. Turner: Numerical Methods and Analysis,

McGraw Hill Book Co., London

g

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
lquiz, assignment, seminar, internal examination, etc. 70% External based on

Isemester end University examination




B.Sc. Mathematics 4™ Semester

Course: MTH-403: Mathematics-X

Course Code MTH-403
Course Title Mathematics — X
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of Basic real analysis and basic of number theory.

Course outcomes

To make students acquainted with concepts of Basic real analysis and basic of number
theory.

Course Objective

The course will enable the students to:

CO1 : Explain the insight of the Divisors GCD and LCM, prime number, Congruence
relation.

CO2 :Separate Countable & uncountable set

CO3 :FindGreatest lower bound and least upper bound.

CO4 :Learn about basics of Sequences of real numbers, Sub-sequences.

CO5: IdentifyConvergent sequences, Divergent sequences

CO6: Apply Basic of number theory in social sciences, physical sciences, life sciences

land a host of other disciplines.

Mapping between COs with
PSOs

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit [:

Sets and elements, Operations on sets, Functions, Real-valued functions.

Unit II:

Countable & Uncountable sets, Greatest lower bound and least upper bound.
Unit 111

Sequences of real numbers, Sub-sequences, limit of a sequence, Convergent
sequences, Divergent sequences.

Unit IV:

Divisors, Greatest common divisor, Least Common multiple, Prime numbers,
Fundamental theorem of Arithmetic, Congruence relation, Equivalence classes.

Reference Books

. R. Goldberg : Methods of Real Analysis, Oxford & TBH Pub. Co.
N. Herstein : Topics in Algebra, Wiley Eastern Ltd., New Delhi, 2006.
H

1. R
2. L
3. L H. Sheth : Abstract Algebra, Nirav Prakashan, Ahmedabad.




4. T.M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi.
5. 8. C. Malik : Mathematical Analysis, Wiley-Eastern Ltd, New Delhi.
6. Shantinarayan : Modern Algebra, S. Chand and Co., New Delhi.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 4" Semester

Course: E.G.-4001: Mathematical Modelling

Course Code

E.G.-4001

Course Title Mathematical Modelling
Credit 2
Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the concepts of Mathematical Modelling .

Course Objective

To make students acquainted with concepts Mathematical Modelling.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Mathematical Modelling.

CO2 : explain the concept of mathematical modelling

CO3 : formulate the real world problem into Mathematical form.

CO4 :analyze the mathematical model.

CO5 : Predict the future by using mathematical modelling.

CO6 : Apply Mathematical modelling in social sciences, physical sciences, life
sciences and a host of other disciplines

co6 |l O

Pre-requisite

Basics Ordinary differential equation

Course Content

Unit |:

Mathematical modelling through ordinary differential equation of first order, Linear




Erowth models; Linear decay models, Models for growth of Science and scientists.
Unit 11
technological innovation, Spread of infectious diseases.
Unit 111

of first order, Simple geometrical problems, Orthogonal trajectories.

Reference Books

New Delhi.
3. J. K. Sharma: OR Theory & Applications, Mac Milian India Ltd., 1998.
4. G.Hadley:Linear Programming, Narosa Publishing House, New
Delhi, 1995.

Allied Pvt. Ltd. Calcutta.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
lquiz, assignment, seminar, internal examination, etc. 70% External based on

Isemester end University examination

B.Sc. Mathematics 4™ Semester

Course: E.G.-4002: Group of Symmetries-I|

Course Code E.G.-4002

Course Title \Group of Symmetries-II
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2021

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Group of Symmetries.

Course Objective

To make students acquainted with concepts of Artificial Intelligence and its
applications.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Formation of groups of symmetries.

€02 : Understand formation of groups of symmetries of the Chemical Molecules

CO3 : Learn about Concept of isomorphism of groups.

CO4 : Recognize Isomorphism of group S3 of the symmetries of an equilateral
triangle with the group of symmetries of NH3, PCI3, CHCI3.

COS5 :Determine Isomorphism of group 53 of the symmetries of an equilateral
triangle with the group of symmetries

Non-linear growth and decay models, Model of Logistic law of population, Spread of

|Mathematical models of geometrical problems through ordinary differential equation

1. J.N. Kapoor: Mathematical Modelling, New Age International Publishers,

2. Kreysig: Advanced Engineering Mathematics, John Wiley, New York, 1999.

5. G. Paria : Linear Programming, Transportation, Assignment, Game, Books &




CO6 : Apply Group of Symmetries in social sciences, physical sciences, life
sciences and a host of other disciplines

Mapping between COs with
PSOs

COo6
Pre-requisite Basics of Group of Symmetries
Course Content Unit I:
Formation of groups of symmetries (in space) of the following Plane figures (regarded
las rigid objects):

AN isosceles triangle (cyclic group C2 of order 2)
An equilateral triangle (the group S3 of order 6)
A rectangle (the group V4)

A square (the group D4)

Unit 11:

Formation of groups of symmetries of the following Chemical Molecules (Configuration
lof atoms).

H20 (the group V4)

H202

Trans- N2 — F2 (the group V4)

NH3, PCI3, CHCI3(the group S3)

Unit l1l:

Concept of isomorphism of groups, Isomorphism of multiplicative group with the group
C2 of the symmetries of an isosceles triangle, Isomorphism of multiplicative

[group with the group V4 of thesymmetries of a rectangle, Isomorphism of group
V4 of the symmetries of a rectangle with the group of symmetries of H20,
Isomorphism of group S3 of the symmetries of an equilateral triangle with the group of
symmetries of NH3, PCI3, CHCI3.

Reference Books

1. F. A.Cotton: Chemical application of group theory, Wiley Inter Science, Wiley
Eastern Ltd., New Delhi.

2. G. Davidson: Intro. Group Theory for Chemists, Applied Science Publisher.

3. I N. Herstein: Topics in Algebra, Wiley Eastern Ltd., New Delhi

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
[semester end University examination




B.Sc. Mathematics 5" Semester

Course: MTH-501: Group Theory

[MTH-501

Course Code

Course Title iGroup Theory
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester|

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2019

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Group theory.

Course Objective

To make students acquainted with concepts of group theory.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Formation of group theory.

CO2 : Understand Cosets, Lagrange's theorem, Euler’s theorem, Fermat's
theorem, counting principle

CO3 : Learn about Concept of Normal subgroup & Quotient groups,
Homomorphism with their properties.

CO4 : Recognize Automorphisms, Cayley’s theorem and its applications

CO5 :Determine different permutation and Permutation Groups, even
permutation, odd permutation.

CO6 : Apply group theory in social sciences, physical sciences, life sciences and a
host of other disciplines

Mapping between COs with
PSOs

CO6

Pre-requisite

Basics of Group theory

Course Content

Definition of a Group, Examples of Group, elementary properties of a Group, Finite
Groups. Subgroups, Cyclic Groups, Order of an element.

Unit 2:

Cosets, Congruence Relation in Group Lagrange's theorem, Euler’s theorem, Fermat’s
theorem, Counting principle.

Unit 3:

Normal subgroups &Quotientgroups, Homomorphism, Isomorphism, Isomorphic
leroups, Fundamental theorem of homomorphism, Automorphisms, Cayley’s theorem.
Unit 4:

Permutation Groups, Orbit& Cycles, Even permutation, Odd permutation, Alternating
Group.

Reference Books

1. I N. Herstein : Topics in Algebra, Wiley Eastern Ltd. New Delhi, 1983.
2. L H. Sheth : Abstract Algebra, NiravPrakashan, Ahmedabad.
3. N.S. GopalKrishnan : University Algebra, Wiley Eastern Ltd.

Unit 1: W




4. P.R. Bhattacharya, S. K. Jain and S. R. Nagpaul : Basic Abstract Algebra,
Cambridge University Press, Indian Edition, 1997.

5. Shantinarayan :Modern Algebra, S. Chand & Co.

6. Serge Lang : Algebra, ed. Addition Wesley, 1993.

7. Surjeet&KaziZameeruddin : Modern Algebra, Vikas Publishing House.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-502: Linear Algebra - |

Course Code MTH-502

Course Title |[Linear Algebra —1I
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement thelinearAlgebra.

Course Objective

To make students acquainted with concepts of LinearAlgebra.

Course Qutcomes

The course will enable the students to:

Mapping between COs with
PSOs

CO6 |88
Pre-requisite Basics of algebraic system
Course Content Unit 1:

Definition and examples of Vector space, Subspace, Necessary and sufficient condition
for a subspace, Illustrations.

Unit 2:
Span of a set, union and intersection of subspaces, sum and direct sum of subspaces.

Unit 3:
Linearly dependent and independent vectors, checking of Linear dependence or

independence.

Unit 4:




Dimension and Basis of a vector space, extension of a linearly independent setto a
basis, dimension of sum.

Reference Books

1. V. Krishnamurthy, V. P, Mainra& J. L. Arora : An Introduction to Linear
Algebra, Affiliated East-West Press Pvt. Ltd., New Delhi.

I. H. Sheth : Linear Algebra, NiravPrakashan.

S. Kumaresan : Linear Algebra, Prentice Hall of India, 2000.

Serge Lang : Linear Algebra, Addition-Wesley Pub. Co. (Student Ed.).
Balakrishnan : Linear Algebra, Tata-McGraw Hill Ed.

P L k)

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
lquiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-503: Real Analysis - |

Course Code MTH-503

Course Title Real Analysis — I
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.

C02 : Identify the convergent and divergent of series

CO3 : Recognize Sequences of real numbers, Sub-sequences, limit of a sequence,
Convergent sequences, Divergent sequences.

CO4 : Learn about operations on convergent sequences.

COS :Analyze Operations on divergent sequences, concepts of limit superior
and inferior, Cauchy sequence.

CO6 : Apply Basic of real analysis .in social sciences,
physical sciences, life sciences and a host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 |PSO6 | PSO7 | PSO8
PSOs co1
CO2
CO3
co4
CO5
CO6
Pre-requisite Basics of Mathematics
Course Content Unit 1:




Bounded sequences, monotone sequences, operations on convergent sequences.

Unit 2:

(Operations on divergent sequences, concepts of limit superior and inferior, Cauchy
sequence.

Unit 3:

IConvergence and divergence of series of real numbers, Series with non-negative terms,
IAlternating series, Conditional and absolute convergence.

Unit 4:

Tests for absolute convergence, Series whose terms form a non-increasing sequence.

Reference Books

R. R. Goldberg : Methods of Real Analysis, Oxford & TBH Pub. Co.

T. M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi.
S. C. Malik : Real Analysis, Wiley-Eastern Pub. Co., New Delhi.

Walter Rudin : Principles of Mathematical Analysis, McGraw Hill book
Company.

R S B S

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: MTH-504: Real Analysis - ||

Course Code MTH-504

Course Title [Real Analysis — 11
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester|

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.

€02 : Understand the Limit and Continuity of a function on the real line,

Definition & examples of Metric spaces

CO3 : Recognize Open ball in R1, open ball in metric space, functions continuous
on metric spaces.

CO4 : Learn about Limit, Convergence and Cauchy sequence in metric space,
Equivalent metrics..

CO5 :Analyze Open sets and their properties.

CO6 : Apply real analysis .in social sciences, physical sciences, life sciences and a
host of other disciplines




Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs co1
CcOo2
COo3
co4
CO5
CO6
Pre-requisite Basics of Real analysis
Course Content Unit 1:

Revision of Limit and Continuity of a function on the real line, Definition & examples of
Metric spaces.

Unit 2:

Limit, Convergence and Cauchy sequence in metric space, Equivalent metrics.

Unit 3:

(Open ball in R1, open ball in metric space, functions continuous on metric spaces.

Unit 4: Open sets, more about open sets.

Reference Books

1. R.R. Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd. New
Delhi.

2. T.M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi,
1985.

3. S.Lang: Undergraduate Analysis, Springer-Verlag, New York, 1983.

4. D. SomSundaramé& B. Chaudhari : A first course in Mathematical Analysis,
Narosa Publishing House, New Delhi, 1997.

5. P.K.Jain & S. K. Kaushik : An Introduction to Real Analysis, S. Chand & Co.
New Delhi, 2000.

6. E.T. Copson : Metric Spaces, Cambridge University Press, 1968.

7. P.K.Jain & K. Ahmed : Metric Spaces, Narosa Pub. House, New Delhi, 1996.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,

lquiz, assignment, seminar, internal examination, etc. 70% External based on
[semester end University examination

B.Sc. Mathematics 5 Semester

Course: MTH-505: Graph Theory

Course Code IMTH-505
Course Title raph Theory
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Graph theory

Course Objective

To make students acquainted with concepts of Graph Theory.

Course Qutcomes

The course will enable the students to:




CO1 : Explain the insight of the graph theory.

CO2 : Understand the graph theory and relevant term

CO3 : Recognize Subgraphs, Isomorphism between two graphs.

CO4 : Learn about Operations on graphs, Walks, Paths, Circuits, Connected

graphs, Disconnected graphs and Components of graphs .

COS :Analyze Euler graph and their properties.

CO6 : Apply graph .in social sciences, physical sciences, life sciences and a
host of other disciplines

Mapping between COs with
PSOs

CO5
CO6

Pre-requisite Basics of Mathematics

Course Content Unit 1:

Graphs, various type of graphs, incidence and degree, isolated

and pendent vertices, Subgraphs, Isomorphism between two graphs.

Unit 2:

Operations on graphs, Walks, Paths, Circuits, Connected graphs, Disconnected graphs,
Components of graphs.

Unit 3:

Euler graphs, Arbitrary traceable graph, Hamiltonian Graphs, Applications of graphs:
Konigsberg Bridge Problem, Seating Arrangement Problem, Utility Problem.

Unit 4:

Trees, Properties of trees, Pendent vertices in a tree, Distance between two vertices,
Centre, Radius and Diameter of a Tree, Rooted & Binary trees.

Reference Books 1. NarsinghDeo : Graph Theory with applications to Engineering & Computer
Science, Prentice Hall of India Pvt. Ltd., 2000.

2. R.J. Wilson : Introduction to Graph Theory, Academic Press, New York,
1972.

3. E.Harray : Graph Theory, Addison Wesley Pub. Co., 1969.

4. C.Berge : The Theory of Graphs and its Applications, John Wiley & Sons,

1962.
Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment
Evaluation Method 30% Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc. 70% External based on
[semester end University examination




B.Sc. Mathematics 5" Semester

Course: MTH-506: Number Theory - |

Course Code MTH-506

Course Title |Number Theory - I
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand the Number
theory

Course Objective

To make students acquainted with concepts of Number theory.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the number theory.

C02 : Understand the Divisibility of integers, the Division Algorithm, Greatest
Common Divisor of two integers, the Euclidean algorithm

CO3 : Compute the solutions of linear Diophantine equations in two variables

COA4 :Learn about Sieve of Eratosthenes, infinitude of primes, upper bound for
the primes, Theory of Congruences

COS :Analyze Basic properties of Congruence, divisibility tests.

CO6 : Apply Number theory .in social sciences, physical sciences, life sciences
and a host of other disciplines

Mapping between COs with
PSOs

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

Divisibility of integers, the Division Algorithm, Greatest Common Divisor of two
integers, the Euclidean algorithm, relation between greatest common divisor and least
icommon multiple of two integers.

Unit 2:

IComputation of the solutions of linear Diophantine equations in two variables, Primes
land composite numbers, the fundamental theorem of arithmetic, Pythagorean
theorem for the irrationality of ﬁ for any primep.

Unit 3: Sieve of Eratosthenes, infinitude of primes, upper bound for the primes, Theory
lof Congruences.

Unit 4: Basic properties of Congruence, divisibility tests of 9 and 11.

Reference Books

1. David M. Burton : Elementary Number Theory, Tata McGraw-Hill Pub. Co.
Ltd., New Delhi, 6th Ed., 2006.

2. S.G. Telang : Number Theory, The Tata McGraw Hill Co. Ltd., New Delhi.

3. L Niven, S. Zuckerman & L. Montgomery: An Introduction to Theory of
Numbers, John Wiley, 1991.




4. George Andrews : Number Theory, The Hindustan Pub. Corporation, New

Delhi.
Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment
Evaluation Method 30% Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: E.G.-5001: Operations Research-
I(ElectiveGeneric)

Course Code E.G.-5001

Course Title Operations Research-I
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From June 2022

Purpose of Course The purpose of the course is to make the student capable to understand and
implement the Operations research.

Course Objective To make students acquainted with concepts of Operations research.

Course Outcomes The course will enable the students to:

CO1 : Explain the insight of the Operations research.

CO2 : Solve Linear programming problem and their Graphical solution.

CO3 : Compute the solutions LPP by dual simplex method

CO4 :Learn about Definition of the dual problem and their properties

COS : Find the solution of LPP by Big-M method.

CO6 : Apply Operations Research in social sciences, physical sciences, life
Science and a host of other disciplines

Mapping between COs with
PSOs

Pre-requisite

Course Content Unit 1:

Graphical Solution of Linear programming problem (LPP).

Definition of the dual problem, General rules for converting any primal problem into
it's dual, The symmetric dual problems.




Unit 2:

Basic concept of basic, non-basic, degenerate, non-degenerate and basic feasible
isolutions of LPP, slack & surplus variables,

Unit-3:

LPP in the standard matrix form, Slack & surplus variables, Solution of LPP using
Simplex method.

Unit 4:

ISolution of LPP using Two Phase Simplex method and Big-M method.

Reference Books

1. J. K. Sharma : Operations Research: Theory & Applications, McMillan India
Ltd., 1998.

2. KantiSwaroop, P. K. Gupta & Man Mohan : Operations Research, S. Chand &
Sons, New Delhi, 1998.

3. G. Hadley : Linear Programming, Narosa Publishing House, New Delhi, 1995.

4. S.D. Sharma: Operations Research, KedarnathRamnath& Co.

5. P.M. Karak : Linear Programming, New Central Book Agency Pvt. Ltd.
Calcutta - 9.

6. K. V.Mittal & L. Mohan : Optimization methods in O.R. and System Analysis,
New Age International Publications.

7. Goel&Mittal : O.R., PragatiPrakashan, Meerut

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: E.G.-5002: Computer Oriented Numerical Methods —

|(ElectiveGeneric)

Course Code E.G.-5002

Course Title (Computer Oriented Numerical Methods — I
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester|

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Computer Oriented Numerical Methods.

Course Objective

To make students acquainted with concepts of Computer Oriented Numerical
Methods.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Computer Oriented Numerical Methods.

CO2 : Understand Flow charts and symbols, More flow charting examples
and FORTRAN language

CO3 : Compute the operations in expressions

CO4 :Learn about Arithmetic statement, Mode of Arithmetic expression, Special
function, examples of use of functions, Program preparation preliminaries.

COS : Familiarize with Input-Output statement, STOP and END statement,

FORTRAN coding form, Simple FORTRAN program.




CO6 : Apply Computer Oriented Numerical Methods in social sciences, physical
sciences, life Science and a host of other disciplines

Mapping between COs with
PSOs

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1:

Flow charts and symbols, More flow charting examples.

FORTRAN language, character used in FORTRAN, FORTRAN constants, FORTRAN
variable names,

Unit-2

Type declaration for integer and real, Arithmetic expression (real and integer
expressions), Hierarchy of operations in expressions, Examples of Arithmetic
|lexpression.

Unit 3:

IArithmetic statement, Mode of Arithmetic expression, Special function, examples of
use of functions, Program preparation preliminaries.

Unit 4:

Input-Output statement, STOP and END statement, FORTRAN coding form, Simple
FORTRAN program, FORTRAN programming examples.

Reference Books

1. V. Rajaraman : Computer Programming in FORTRAN 77, PHI.

2. V. Rajaraman : Computer Oriented Numerical Methods, PHI.

3. Dhaliwal, Agarwal and Gupta : Programming with FORTRAN 77, Wiley
Eastern Ltd.

4. R.S. Salaria : Computer Oriented Numerical Methods, Khanna Book Pub. Co.
Ltd.

5. R. Sirkar : FORTRAN based Algorithms, New Central Book Agency, Calcutta.

6. V. Krishnamurthy : FORTRAN based Algorithms, East-West Press, N.Delhi.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 5 Semester

Course: E.G.-5003: Fourier Series (ElectiveGeneric)

Course Code IE.G.-5003
Course Title |[Fourier Series
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Fourier Series.

Course Objective

To make students acquainted with concepts of Fourier Series.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Fourier Series.

CO2 : Explain the Definition of Fourier series, Euler’s formulae, Evaluation
of definite integrals, Conditions for a Fourier expansion

CO3 : Compute the Fourier series of functions

COA4 :Learn about Functions having points of discontinuity, change in intervals,
even and odd functions, Expansion of even or odd periodic functions.

COS : Familiarize with Half range series, Typical waveforms, Parseval’s formula,
Root mean square value, Complex form of Fourier series.

CO6 : Apply Fourier series in social sciences, physical sciences, life Science and a

host of other disciplines

Mapping between COs with
PSOs

CO6

Pre-requisite

Basics of Mathematics

Course Content

Unit 1: &J

Definition of Fourier series, Euler’s formulae, Evaluation of definite integrals,
Conditions for a Fourier expansion.

Unit 2:

Functions having points of discontinuity, change in intervals, even and odd functions
Unit-3:

Expansion of even or odd periodic functions, Half range series, Typical waveforms
Unit 4:

Half range series, Typical waveforms, Parseval’s formula, Root mean square value,
IComplex form of Fourier series.

Reference Books

1. B.S. Grewal : Higher Engineering Mathematics, KhannaPrakashan, New
Delhi.

2. S.K. Jain : Fourier series and Fourier Transforms, Swarup and Sons Pub., New
Delhi.

3. R.R. Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd. New




Delhi.

4. R. V. Churchil : Fourier series and Boundary value problems, McGraw Hill
ISE.

5. Vashishtha and Gupta :Integral Transforms, Krishna Publications, Meerut

Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method 30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination

B.Sc. Mathematics 5" Semester

Course: E.G.-5004: Computer Programming in FORTRAN 90 and
95— (ElectiveGeneric)

Course Code E.G.-5004

Course Title Computer Programming in FORTRAN 90 and 95-1
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From June 2022

Purpose of Course The purpose of the course is to make the student capable to understand and
implement the Programming.

Course Objective To make students acquainted with concepts of programming.

Course Outcomes The course will enable the students to:

CO1 : Explain the insight of the Computer Programming in FORTRAN.

CO2 : Explain the program, Input statementand basic statements of programming
CO3 : Compute the basics problems solution

CO4 :Learn about arithmetic operations and functions

COS : Familiarize with Assignment statements and some problems.

CO6 : Apply Programming for solution of problems

Mapping between COs with
PSOs

CO6  [Fomiantint | Gais
Pre-requisite Basics of Mathematics
Course Content Unit 1:

Simple FORTRAN 90 programs-Writing a program, Input statement, Examples of
FORTRAN 90 program

Unit 2:

Numeric Constants and Variables-Constants, Scalar Variables, Declaring Variable
Names, Implicit Declaration, Named Constants and examples.




Unit 3:

Arithmetic Expressions-Arithmetic Operator and Modes of Expressions, Real
Expressions, Integer Expressions, Precedence of operations in expressions, Examples of
IArithmetic expressions.

Unit 4:

Assignment Statements-Defining Variables, Some problems Due to Rounding of real
numbers, Mixed Mode Expressions, Intrinsic function.

Reference Books

1. Computer Programming in FORTRAN 90 and 95: V.RAJARAMAN, PHI
Learning Private Limited, Seventeenth Printing-March-2015.

2. V. Rajaraman : Computer Programming in FORTRAN 77, PHI.

3. V. Rajaraman : Computer Oriented Numerical Methods, PHI.

4. Dhaliwal, Agarwal and Gupta : Programming with FORTRAN 77, Wiley
Eastern Ltd.

5. R.S. Salaria : Computer Oriented Numerical Methods, Khanna Book Pub. Co.
Ltd.

6. R. Sirkar : FORTRAN based Algorithms, New Central Book Agency,
Calcutta.

7. V. Krishnamurthy : FORTRAN based Algorithms, East-West Press, New
Delhi.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
[semester end University examination

B.Sc. Mathematics 6™ Semester

Course: MTH-601: Ring Theory

Course Code iMTH-601
Course Title !Ring Theory
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Ring theory.

Course Objective

To make students acquainted with concepts of ring theory.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the Formation of Ring theory.

CO2 : identify Ring Homomorphism and Isomorphism, |deals & Quotient
rings, Maximal Ideal, Principal Ideal

CO3 : Learn about different kinds of ring and their properties..

ICO4 : Recognize Prime element in a Euclidean Ring, Unique factorization theorem

in a Euclidean ring.

COS : Link theParticular Euclidean Ring, Polynomial Ring, Degree of a
Polynomial, Division Algorithm, Irreducible polynomial.

CO6 : Apply Ring theory in social sciences, physical sciences, life sciences and a




host of other disciplines

Mapping between COs with
PSQOs

CO6 [
Pre-requisite Basics of group theory
Course Content Unit 1:

Definition of a Ring, Examples of Ring, Integral Domain, Field, Boolean Ring.

Unit 2:

Ring Homomorphism and Isomorphism, Ideals & Quotient rings, Maximal Ideal,
Principal Ideal.

Unit 3:

Euclidean rings, Divisibility in commutative ring, GCD of two elements in a ring, Units
and Associates in rings.

Unit 4:

Prime element in a Euclidean Ring, Unique factorization theorem in a Euclidean ring.

Reference Books

L. N. Herstein : Topics in Algebra, Wiley Eastern Ltd. New Delhi, 1983.

I. H. Sheth : Abstract Algebra, NiravPrakashan, Ahmedabad.

N. S. GopalKrishnan : University Algebra, Wiley Eastern Ltd.

P. R. Bhattacharya, S. K. Jain and S. R. Nagpaul : Basic Abstract Algebra,
Cambridge University Press, Indian Edition, 1997.

5. Shantinarayan :Modern Algebra, S. Chand & Co.

6. Serge Lang : Algebra, ed. Addition Wesley, 1993.

7. Surjeet&KaziZameeruddin : Modern Algebra, Vikas Publishing House.

e L3 i

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 6" Semester

Course: MTH-602: Linear Algebra - ||

Course Code

TH-602

Course Title inear Algebra - 11
Credit 3
Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement thelinearAlgebra.

Course Objective

To make students acquainted with concepts of LinearAlgebra.




Course Qutcomes

The course will enable the students to:

CO1: Explain the insight of the Linear algebra.

CO2 : learn Linear Transformation and their properties

CO3 : Learn about rank nullity and their properties

CO4 : Recognize Matrix associated with linear transformations.

COS :Analyze Inner product spaces, Norm of a vector and properties.

CO6 : Apply linear algebra in social sciences, physical sciences, life sciences and
a host of other disciplines

Mapping between COs with
PSOs

CO6

Pre-requisite

Basics of linear algebra

Course Content

Unit 1:

Definition and examples of Linear transformation, Range and kernel of a linear
transformat!on.

Unit 2:

Rank-Nullity Theorem, Inverse of a linear transformation, Consequences of Rank-
Nullity Theorem, Composition of linear transformations.

Unit 3:

Matrix associated with linear transformations, linear transformation associated with a
matrix, Application of Rank-Nullity Theorem for matrix.

Unit 4:

Inner product spaces, Norm of a vector, Cauchy-Schwarz’s inequality, Triangular
inequality, Orthogonalvectors, Vector Projection, Gram-Schmidt Orthogonalization
Process, OrthonormalSet.

Reference Books

1. V. Krishnamurthy, V. P. Mainra& J. L. Arora : An Introduction to Linear
Algebra, Affiliated East-West Press Pvt. Ltd., New Delhi.

I. H. Sheth : Linear Algebra, NiravPrakashan.

S. Kumaresan : Linear Algebra, Prentice Hall of India, 2000.

Serge Lang : Linear Algebra, Addition-Wesley Pub. Co. (Student Ed.).
Balakrishnan : Linear Algebra, Tata-McGraw Hill Ed.

bl e

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
lquiz, assignment, seminar, internal examination, etc. 70% External based on
[semester end University examination




B.Sc. Mathematics 6™ Semester

Course: MTH-603: Real Analysis - IlI

Course Code IMTH~603

Course Title [Real Analysis - IT1
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.

CO2 : analyseSummability of sequences

CO3 : Recognize Sets of measure zero, definition of the Riemann Integral,
Algebraic properties of Riemann Integral.

CO4 : Learn about different type of series .

COS :Analyze Algebraic properties of Riemann Integral Fundamental theorems of
Integral Calculus.

CO6 : Apply real analysis .in social sciences, physical sciences, life sciences and a
host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs co1
| coz
co3
Co4
CO5
CO6
Pre-requisite Basics of Real analysis
Course Content Unit 1:

Summability of sequences, Addition and subtraction of (C, 1) Summable seguences, (C,
2) Summable sequences, (C, 1) Summability of series.

Unit 2:

Sequences of functions, Pointwise convergence of Sequences of functions, Uniform
convergence of Sequences of functions.

Unit 3:

Sets of measure zero, definition of the Riemann Integral, Algebraic properties of
Riemann Integral.

Unit 4: Non Algebraic properties of Riemann Integral Fundamental theorems of
Integral Calculus, Mean-value Theorems of Integral Calculus.

Reference Books

1. R.R. Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd., New
Delhi.

2. T.M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi,
1985.

3. S.Lang: Undergraduate Analysis, Springer-Verlag, New York, 1983.

4. Louis Leithold : Calculus with analytic Geometry, Harper and Collins Pub. Co.




5. J. B. Thomas and Finney : Calculus with analytic Geometry.
6. E.T. Copson : Metric Spaces, Cambridge University Press, 1968.
7. P.K.Jain & K. Ahmed : Metric Spaces, Narosa Pub. House, New Delhi, 1996

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
[semester end University examination

B.Sc. Mathematics 6" Semester

Course: MTH-604: Real Analysis - IV

Course Code IN[TH-604

Course Title [Real Analysis - I1
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Real analysis.

Course Objective

To make students acquainted with concepts of Real analysis.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the real analysis.

CO2 : identify Limit points, closure of a set, closed sets, homeomorphism of
metric spaces

CO3 : Recognize Connected sets, Bounded sets, Totally bounded sets.

CO4 : Learn about Complete metric spaces, Contraction mapping, Picard’s fixed
point theorem.

COS :Analyze Open covering, Heine-Borel property.

CO6 : Apply real analysis .in social sciences, physical sciences, life sciences and a
host of other disciplines

Mapping between COs with PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7 | PSO8
PSOs co1
COo2
Cco3
Cco4
CO5
CO6
Pre-requisite Basics of real analysis
Course Content Unit 1:

Limit points, closure of a set, closed sets, homeomorphism of metric spaces, dense set.
Unit 2:

IConnected sets, Bounded sets, Totally bounded sets.

Unit 3:

IComplete metric spaces, Contraction mapping, Picard’s fixed point theorem.




Unit 4:
Compact metric spaces, Open covering, Heine-Borel property, Finite Intersection

property.
Reference Books 1. R.R. Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd., New
Delhi.
2. T.M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi,
1985.

3. S.Lang: Undergraduate Analysis, Springer-Verlag, New York, 1983.

4. S. C. Malik : Real Analysis, Wiley-Eastern Pub. Co., New Delhi.

5. Walter Rudin : Principles of Mathematical Analysis, McGraw Hill book
Company.

6. Copson : Metric Spaces, Cambridge University Press, 1968.

7. P.K.Jain & K. Ahmed : Metric Spaces, Narosa Pub. House, New Delhi, 1996.

Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method 30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
[semester end University examination

B.Sc. Mathematics 6" Semester
Course: 605: Discrete Mathematics

Course Code |MTH-605

Course Title [Discrete Mathematics
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From June 2022

Purpose of Course The purpose of the course is to make the student capable to understand and
implement the Discrete Mathematics

Course Objective To make students acquainted with concepts of Discrete Mathematics.

Course Outcomes The course will enable the students to:

CO1 : Explain the insight of the Discrete Mathematics.

CO2 : Identify the relation, lattice and relevant term

CO3 : Recognize Lattices as algebraic systems, Lattice homomorphism, Different
types of lattices.

CO4 : Learn about Boolean Algebra as an algebraic system, Boolean expressions.

COS5 :Determine Minimization of Boolean functions by Karnaugh Map method.

CO6 : Apply Discrete Mathematics .in social sciences, physical sciences, life
sciences and a host of other disciplines

Mapping between COs with
PSOs




Pre-requisite

Basics of Mathematics

Course Content

Unit 1:
Binary relations, Properties of binary relations, Equivalence relation, Partial ordered

relation, Partially ordered sets, Upper bounds, Lower bounds, GLB & LUB of sets,
Totally ordered sets, Well ordered sets, Hasse Diagram, Lattices and its properties.

Unit 2:
Lattices as algebraic systems, Lattice homomorphism, Different types of lattices.

Unit 3:

Boolean Algebra as an algebraic system, Boolean expressions (forms), Different
representation of Boolean forms, Sum of products canonical form and product of sums
icanonical forms of Boolean expressions.

Unit 4:
Minimization of Boolean functions by Karnaugh Map method and Quine- McCluskey

algorithm, AND, OR & NOT gates, Reduction of switching circuit diagram.

Reference Books

1. J.P. Tremblay & R. Manohar : Discrete mathematical Structures with
Applications to Computer Science., McGraw Hill Book Co., 1999.

2. B.Kolman, R. C. Busby & S. Ross : Discrete Mathematical Structures,
Prentice Hall of India Pvt. Ltd., 3rd ed. 2001.

3. Elements of Discrete Mathematics, C. L. Liu, D. P. Mohapatra, Tata McGraw

Hill, 2008.
4. Discrete Mathematics with Applications, Thomas Koshy, Academic Press,

2004.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
lquiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 6" Semester
Course: MTH-606: Number Theory - ||

Course Code MTH-606

Course Title Number Theory - I1
Credit 3

Teaching per Week 3 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Number theory

Course Objective

To make students acquainted with concepts of Number theory.

Course Outcomes

The course will enable the students to:

CO1 : Explain the insight of the number theory.

CO2 : Explain little theorem, Pseudo-primes, Wilson’s theorem

CO3 : Compute the solutions of linear congruence , the Chinese Remainder
Theorem

CO4 :Learn about The number of positive divisors, multiplicative nature of
functions, The Mébius Inversion formula

COS :Analyze Euler’s Phi-function and related theorem.

CO6 : Apply Number theory .in social sciences, physical sciences, life sciences




and a host of other disciplines

Mapping between COs with
PSOs

PSO3 _

CO6

il

Pre-requisite

Basics of number theory

Course Content

Unit 1:
IComputation of the solutions of linear congruence , the Chinese Remainder Theorem.

Unit 2:
Fermat’s little theorem, Pseudo-primes, Wilson’s theorem.

Unit 3:

The number of positive divisors and sum of all positive divisors of an integer, basic
properties and multiplicative nature of these functions, The Mobius Inversion formula
(without proof), the greatest integer function.

Unit 4:
Introduction of Euler's Phi-function , multiplicative nature of (statement only), Euler’s
Theorem.

Reference Books

1. David M. Burton : Elementary Number Theory, Tata McGraw-Hill Pub. Co.
Ltd., New Delhi, 6th Ed., 2006.

2. 8. G. Telang : Number Theory, The Tata McGraw Hill Co. Ltd., New Delhi.

3. L Niven, S. Zuckerman & L. Montgomery: An Introduction to Theory of
Numbers, John Wiley, 1991.

4. George Andrews : Number Theory, The Hindustan Pub. Corporation, New
Delhi.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on
semester end University examination




B.Sc. Mathematics 6" Semester

Course: E.G. 6001: Operations Research-I| (ElectiveGeneric)

Course Code E.G.- 6001

Course Title (Operations Research-II
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Operation research.

Course Objective

To make students acquainted with concepts of Operations research.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Operations research.

CO2 : Understand the transportation problem and their solutions.

CO3 : Compute the solutions of Assignment problem

CO4 :Learn about Competitive games theory

COS : Find the solution Game theory problem by graphical method

CO6 : Apply Operations Research in social sciences, physical sciences, life
Science and a host of other disciplines

Mapping between COs with
PSOs

COo6
Pre-requisite Basics of Mathematics
Course Content Unit 1:

Transportation problem, methods for finding initial basic feasible solution,
solution of Transportationproblem by MODImethod, Unbalanced Transportation
problem.

Unit 2:
Assignment problems, The Hungarian method, balanced & unbalance assignment
problems.

Unit 3:
Competitive games, two-person zero-sum game, maximin and minimax principle,
[saddle points and the value of the game (based on pure strategies), mixed strategies

Unit-4
solution of games with saddle point, Game without saddle points, Dominance rule,
Isolution of mx2 and 2xn games using graphical method.

Reference Books

1. J. K. Sharma : Operations Research: Theory & Applications, McMillan India

Ltd., 1998.




Sons, New Delhi, 1998.

=W

S. D. Sharma: Operations Research, KedarnathRamnath& Co.
5. P.M. Karak : Linear Programming, New Central Book Agency Pvt. Ltd.
Calcutta - 9.

New Age International Publications.
7. Goel&Mittal : O.R., PragatiPrakashan, Meerut

2. KantiSwaroop, P. K. Gupta & Man Mohan : Operations Research, S. Chand &

G. Hadley : Linear Programming, Narosa Publishing House, New Delhi, 1995.

6. K. V.Mittal & L. Mohan : Optimization methods in O.R. and System Analysis,

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 6 Semester

Course: E.G.-6002: Computer Oriented Numerical Methods — Il

(ElectiveGeneric)

Course Code E.G.-6002 _

Course Title Computer Oriented Numerical Methods — 11
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per
Semester

15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Computer Oriented Numerical Methods.

Course Objective

To make students acquainted with concepts of Computer Oriented Numerical
Methods.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Computer Oriented Numerical Methods.

CO2 :Recognize Control statements, Relational operators, Logical IF statement,
Arithmetic IF statement, Block IF statement

CO3 : Apply the Statement labels, GO TO statement and DO statement

CO4 :Learn about Rules to be followed in utilizing DO loops, Subscripted
variables, Subscripted expression, Dimension statement, DO type notation
for input / output statement.

CO5 : Familiarize with FORMAT specification and FORMAT specification for a
numerical data.

CO6 : Apply Computer Oriented Numerical Methods in social sciences, physical
sciences, life Science and a host of other disciplines

Mapping between COs with
PSOs

Pre-requisite




Course Content

Unitl:

Controlstatements,Relationaloperators, LogicallFstatement,ArithmeticlFstatement,Block
IFstatement. Statement labels, GO TO statement, Example of use of Logical IF
statement.

Unit2:

Nested logical IF statement, Computed GO TO statement, DO statement, Examples of
DO statement. Rules to be followed in utilizing DO loops, Subscripted variables

Unit 3

ISub scripted Expression. Dimension statement, DO type notation for input/output
statement. FORMAT specification.

Unitd:
FORMATSspecificationforanumericaldata, Iterative methods. Numerical integrations and
differentiations. Numerical solution of ordinary differential equations.

Reference Books

—

V. Rajaraman : Computer Programming in FORTRAN 77, PHIL.

2. V. Rajaraman : Computer Oriented Numerical Methods, PHL.

3. Dhaliwal, Agarwal and Gupta : Programming with FORTRAN 77, Wiley
Eastern Ltd.

4. R.S. Salaria : Computer Oriented Numerical Methods, Khanna Book Pub. Co.
Ltd.

5. R. Sirkar : FORTRAN based Algorithms, New Central Book Agency, Calcutta.

6. V. Krishnamurthy : FORTRAN based Algorithms, East-West Press, N.Delhi.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination

B.Sc. Mathematics 6 Semester

Course: E.G.-6003: Fourier Transform and its Applications (ElectiveGeneric)

Course Code E.G.-6003

Course Title Fourier Transform and its Applications
Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From

June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the Fourier Transform and its Applications.

Course Objective

To make students acquainted with concepts of Fourier Transform and its Applications.

Course Outcomes

The course will enable the students to:
CO1 : Explain the insight of the Fourier Transform and its Applications.
CO2 : identify the Integral transforms, Fourier Transforms, Properties of
Fourier Transform
CO3 : Compute the Fourier Transform
CO4 :Learn about Convolution, Convolution theorem for Fourier transforms,
Parseval’s Identity for Fourier transform




CO5 : Familiarize with Relation between Fourier and Laplace Transforms, Fourier
transforms of the derivatives of a function

CO6 : Apply Fourier Transform in social sciences, physical sciences, life Science
and a host of other disciplines

Mapping between COs with
PSOs

| cos

Pre-requisite

Basics of Fourier series

Course Content

Unit 1:

Integral transforms, Fourier Transforms, Properties of Fourier Transform and its
lapplication.

Unit 2:

Convolution, Convolution theorem for Fourier transforms

Unit 3:

Parseval’s Identity for Fourier transform, Examples to use Parseval’s Identity
Unit 4:

Relation between Fourier and Laplace Transforms, Fourier transforms of the
derivatives of a function, Fourier transform and its applications.

Reference Books

1. B. S._Grewal : Higher Engineering Mathematics, KhannaPrakashan, New

2 ]S).ell(h.fl.lain : Fourier series and Fourier Transforms, Swarup and Sons Pub., New
3. ge gu 'Goldberg : Method of Real Analysis, Oxford & IBH Pub. Co. Ltd. New
4, ltl)e l\tfl.l'Churchil : Fourier series and Boundary value problems, McGraw Hill

3. i/SaEsilishﬂla and Gupta :Integral Transforms, Krishna Publications, Meerut

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar; internal examination, etc. 70% External based on
[semester end University examination




B.Sc. Mathematics 5" Semester

Course: E.G.-6004: Computer Programming in FORTRAN 90 and
951 (ElectiveGeneric)

Course Code |E.G.-6004

Course Title IColnputer Programming in FORTRAN 90 and 95-11

Credit 2

Teaching per Week 2 Hrs

Minimum weeks per Semester| 15 (Including Class work, examination, preparation, holidays etc.)

Effective From June 2022

Purpose of Course

The purpose of the course is to make the student capable to understand and
implement the programming.

Course Objective

To make students acquainted with concepts of Programming.

Course Qutcomes

The course will enable the students to:

CO1 : Explain the insight of the Computer Programming in FORTRAN.
CO2 : Explain the different programme statements

CO3 : Write conditional statements

CO4 :Learn about different loops

COS : Familiarize withblock DO loops.

CO6 : Apply Programming for solution of problems

Mapping between COs with
PSOs

| cos

Basics of Mathematics

Pre-requisite

Course Content Unit 1:
Input-Output Statements, List-Directed Input statements, List-Directed Output
statements, Examples of programs. (
Unit 2:

IConditional Statements, Relational Operators, The Block IF Construct, Examples of
Programs using IF structures.
Unit 3:

The Necessity of loops constructs in a Programming Language, The block DO loops in
FORTRAN 90, Examples of Programs.
Unit 4:

ICount Controlled DO loops in FORTRAN 90,Rules To be followed in writing DO loops,

Examples of programs.

Reference Books

1. Computer Programming in FORTRAN 90 and 95: V.RAJARAMAN, PHI
Learning Private Limited, Seventeenth Printing-March-2015.

2. V. Rajaraman : Computer Programming in FORTRAN 77, PHI.

3. V. Rajaraman : Computer Oriented Numerical Methods, PHI.

4. Dhaliwal, Agarwal and Gupta : Programming with FORTRAN 77, Wiley




Eastern Ltd.
5. R.S. Salaria : Computer Oriented Numerical Methods, Khanna Book Pub. Co.

Ltd.

6. R. Sirkar : FORTRAN based Algorithms, New Central Book Agency,
Calcutta.

7. V. Krishnamurthy : FORTRAN based Algorithms, East-West Press, New
Delhi.

Teaching Methodology

Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method

30% Internal assessment based on class attendance, participation, class test,
quiz, assignment, seminar, internal examination, etc. 70% External based on

semester end University examination




