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Bachelor of Science ( Mathematics)
CO-PO-2018-19

Name of Program Bachelor of Science ( Mathematics)

Abbi.eviation B.Sc.- Mathematics

Duration Years

Eligibility Criteria Passed  12th Science with mathematics or equivalent Degree.

Objective of Program The  core  objective  of  the  B.Sc.   in   Mathematics   is  to  prepare  th
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 P01 : 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.

P02 : Cr]t]cal Thlnklng Development

he program develops the skills of critical thinking, problem solving,

valuative learning of various techniques, and understanding the essence

f the problem.

P03 : Develoi) arguments ln a lo8lcal marlner

he program trains students to formulate and develop arguments in a
logical manner and make them ready to prepare real world problem

olution  mathematically.

P04 : Deve.op declslon maklng ablllty

he program develop the skill in students to  take decisions at intellectual,

rganizational and personal from different perspectives of life using

analysisP05:Computatlonal Sklll Development

he program develop basic computational skill in students for planning and

managing process of complex real world.

P06 :Provldes an effective Mathematlcal commLinlcation skill
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he program develop an effective Mathematical communication skill in the

tudents.

P07 : Team Work and Leadersh[p 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

PS02 : Develop the skills that needs independent logical and analytical

hinking, teamwork and leadership

PS03 : Nurture the students to investigate and development of a workable

olution for a real world problem

PS04 : Develop students for self-learning and  practicing challenging

problem solution

PS05 : Train students to apply mathematical skills for new investigation.

PS06 : Train students to expand their knowledge of fields related to their

urrent areas of professional specialization.

PS07 : Train students to take-up the real world challenges to develop

orkable solution to a domain specific problem.

PSO8 : Inculcate the passion for continuous learning and doing research for

making a successful professlonal career.

Mapping between POs andPSOs PS01 PS02 PS03 PS04 PS05 PS06 PS07 PSO
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Medium of Instruction English

Program Structure emester 1

Ourse
Tltle

Teaching per week

Course

UnlveExamlnrsltyat'on

'ntemal
Total

Code Theory Prac,lcal C,ed'ts Duration Marks Marks Marks

TH- ngonometry 3 0 3 2Hrs 50 20



101 70

H-102 Calculus

3 0 3 2Hrs 50 20 70

Tcta' 6 0 6

Program Structure emester 2

Course
Title

Teachlng per week
Course

unlvers!ExamlnattyIon
lntemal Total

Code Credlts Ma,ks Marks
Theory Pract'ca' Duratlon Marks

01

eory of Matrices

3 0 3 211rs 50 20 70

TH-02 ntegral CalculusdDifferentialuntions

3 a 3 2Hrs 50 20 70

Total 3 0 3

Program Structure emester 3

Course
Title

Teachlng per week
Course

unlverslExamlnatty'on
'ntemal Total

Code Credlts Marks Marks
Theory P,actlcal Duratlon Marks

MTH-301 AdvancedCalculus-I

3 0 3 2H,a 50 20 70

MTH-302 NumericalAnalysis-I

3 a 3 2Hrs 50 20 70

MTH-303 DifferentialEquations
3 a 3 Zt'rs 50 20

70



.G. 3001-MathematicalMethods
2 0 Z 2Hrs 50 20 70

3002-Groupofsymmeies-I
2 a 2 2Hrs 50 20 70

Total 11 0 11

Progi.am Structure emester 4

Course
T'tle

Teachln8 per week
Course

UnlverslExamlnattylan
Intema' Total

Code Credits Ivlal.ks Marks
Theory Pract[ca' Duratlon Ma,ks

MTH-401 AdvancedCalculus-II

3 a 3 2Hrs 50 20 70

MTH-402 NumericalAnalysis-II

3 a 3 2Hrs 50 20 70

MTH-403 Introduction toAbstractAlgebra

3 a 3 2Hrs 50 20 70

E.G. 001-athematicalModling
2 0 2 211rs 50 20 70

002-oupofsymmetris-II
2 a 2 2Hrs 50 20 70

Total
11 0 11

Program Structure emester 5



Course
Title

Teaching per week
Cou,se

UhlversftyExamlnatlon

'n,ema' Total

Code Credlts Marks Marks
Theory Pract'ca' Duratlon Marks

rmH-VI GroupTheory

3 a 3 2Hrs 50 20 70

bum-Vn LinearAlgebra-I

3 a 3 Zllrs 50 20 70

MTH-Vm ReaIAnalysis-I

3 a 3 2Hrs 50 ZO 70

--K ReaLinalysis-II

3 0 3 211rs 50 ZO 70

twrlH-X GraphTheory

3 0 3 2Hrs 50 20 70

MTH-XI NunberTheory-I

3 a 3 2Hrs sO 20 70

E.G. OperationsResearch-I

2 a 2 2Hrs 50 20 70

Mechanics- I

2 a 2 2Hrs sO 20 70

ComputerorientedNumericalMethods-I

2 a 2 2Hrs 50 20 70



Fourier Series

2 a 2 2Hrs 50 20 70

Total 20 0 20

Program Structure emester 6

Course
T't'e

Teachln8 per week
Course

UnlverslExamlnattyIon
lntemal Total

Code Cred'ts Marks Marks
Theory Practlcal Duratlon Marks

hum-VI RingTheory

3 a 3 2Hrs 50 20 70

hum-VII LinearAlgebra-II

3 0 3 ZHrs 50 20 70

hllll-Vm RealAnalysis-Ill

3 a 3 2Hrs 50 20 70

bum-IX RealAnalysis-IV

3 0 3 2Hrs 50 20 70

hrm.X DiscreteMathematiCS

3 a 3 2Hrs 50 20 70

hum-XI NunberThcory-II

3 a 3 2Hrs 50 20 70

E.G. 6001-OperationsResearch-II

Z 0 2 2Hrs 50 20 70

Mechanics-II 2 0 2 2H,s 50 20



70

6002-ComputerorientedNumericalMethods-11

2 a 2 2Hrs 50 20

70

6003-FourierTransformanditsApplications

2 0 2 2Hrs 50 20
70

Total 20 a 20

B.Sc.Mathematics  lst semester

Course: MTH-101: Trigonometry

Course Code H-10l

Course Title Trigonometry

Credit

Teaching per Week 3Hrs

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 .

Cou rse Objective To make students acqualnted witli concepts of Trigonometry

Course Outcomes This course will enable the students to:

Col : Explaln  the inslght of the  fundamental  aspects of the Trigonometry .

C02  : Assimilate the  De'  Moivre's theorem  and its applications,



Trigonometrlc functions for multiple arguments.

C03 : Calculate the Indeterminate forms by using Euler's expressions,

Hyperbolic functions„

C04 : Understand the Logarithm of complex quantities, Separations of

Logarithmic,  Inverse circular and  Inverse hyperbollc functions into

real  and  lma8]nary parts.

COS  : Sketch curves in Trigonometric and   hyperbolic functions.

C06 : Apply Trigonometry in social sciences, physical sciences,  life sciences

and a host of other dlsciplines

Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02 +i

y"\

C03
.E"7 ffii,

C04 •\,"

COS

C06 _     `--al

Pre-requisite Basics of Mathematlcs

Course Content Unit -I

De' Moivre's theorem and its applications, Trigonometric functions for multiple

arguments.Unit-I'

Euler's expresslons, Evaluation of Indeterminate forms by using Euler's expressions,

Hyperbolic functions for real arguments and their inverses.Unit-Ill

Exponential, Circular and  Hyperbolic functions of complex variables and their

identities,  Euler's Theorem,   Relations between  circular and  Hyperbolic functions.Unit-'V

Logarithm of complex quantities, Separatlons of Logarithmic, Inverse circular and

Inverse hyperbolic functions into real and imaginary parts.



Reference Books I. S. L. I.oney:  Plane Trigonometry, Part I and 11, MCMillan and Co. London.
2. R. S. Vema, K. S. Shukla: Text book of Trigonometry, Pothishala Pvt. Ltd.

Alfahabad.
3. E. Kreyszig: Advanced Engineering Mathematics, Wiley India Pvt. Ltd.
4. N.P.Bhamore and ct al : College AadhunikGanitshastra, Popular PrakashaiL

Suet

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

Evaluation Method 30% Internal assessment based on class attendance, participatlon, class test,

uiz, assignment, seminar, lntemal examination, etc.     709/a External based on

ernester end university examination

B.Sc.Mathematics  lst semester

Course: MTH-102: Calculus

Course Code -102

Course Title Calculus

Credit

Teaching per Week 3Hrs

Minlmum weeks perSemester 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.

Cou rse Objective To make students acquainted wlth concepts of calculus.

Coli rse Outcomes This course will enable the students to

CO1  : Explain the insight of the historical  and fundamental aspects the

Calculus.

C02 : Assimilate the Successive differentiation, leibnltz theorem and its applicatlons

C03 : Understand the consequences of various mean value theorems for

differentiable functions , Asymptotes, Concavity, Convexity and reduction

function.

C04 : Calculate the Curvature and radlus of curvature.



COS : Apply concept of Increasing and Decreasing functlons, Asymptotes, Concavity

and Convexity

C06 : Apply calculus in social sciences,  physical sciences,  life sciences and  a host

of other disciplines

Mapping between COs withPSOs PS02 PSO8PSO1 PS03 PS04        PSO5       PS06 PS07
CO1

C02 It,,,,,x

C03
C04 I:I.-r,

C05
•,,    ,    -   ,
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C06 "...._.i .  . _  ..Lulffl

Pre-requisite Basics of Mathematics

Cou rse Content Un it -I

uccesslve  differentlatlon,  Calculatlon  of#wh   derivatives  of  some  standard  functions

(rational  functions  and   powers  of  sine,  cosine  functions),   Leibnitz  theorem  and   its
applicationsUnit-l'

Rolle's   Theorems   and   its   geometrical   interpretation,   Lagrange's   Theorem   and   its

eometrical interpretation, Cauchy theorem,  Maclaurin   and Taylor series expansionsUnit-Ill

Curvature  and   radius  of  curvature   (except   Polar  form),   Increasing  and   Decreasing

u nctions, Asymptotes, Concavity a nd Co nvexityUnit-'V

Reduction formulae for Integration of

strrx,cosh.tazt-x.catnx,see-x,cosecnx,srmpmosqx,xmcostix,xmsin:on.

Reference Books 1.     Shantinarayan: Differential calculus, Revised EditionDecember-2004 , S.
Chard 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. Bhanore and et al: College AadhunikGanit shastra, Popular prakashap

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% Extemal based on

emester end university examination

B.Sc.  Mathematics  2nd Semester

Course: MTH-201: Theory of Matrices
Cou rse Code TH-20|

Cou rse Title Theory of Matrices

Credit

Teaching per Week 3Hrs

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 objective To make students acquainted with concepts of Theory of matrices.

Course Outcomes ls course will enable the students to:

01 : Explain the insight offundamental aspects the theory of matrices.

C02 : understand the genesls of theory of matrices..

C03 : Learn  elementary raw operations, rank theory and   matrix

properties.

C04 : Find eigen values and corresponding eigenvectors for a square

matrix.

05 : Calculate solution of linear system of equation.

C06 : Apply matrix theory  ln soclal sclences, physical sclences, life sciences

and a host  of other disciplines.

Mapping between COs withPSOs PSOI       PS02       PS03       PS04       PS05 PS06 PS07 PSO8
CO1

C02
C03



C04
COS

C06

Pre-I.equisite Basics of Matrices

Course Content Unit-I

Prerequisite   of   matrices   (Different   types   of   matrices,    Operations   on    matrices,

Properties   of   operations   of   matrices),   Elementary   row   operations,   Row-reduced

chelon forms, Inverse of matrix by row -reduced echelon form.Unit-ll

Linear independence and dependence of rows, Row rank of a matrix, Quadratic forms.Un't-Ill

race of matrix and its properties, Solution of homogeneous system of linear equations

using row -reduced echelon forms.Unlt-lv

haracteristic  equation  of  a  matrix,  Method  to  find  Characteriastic  equation   usin

eterminant and minors of a matrlx,  Elgen values and  Elgen vectors of a matrix, Cayley

Hamilton  theorem  and  its  application  to  find  an  inverse  of  a  matrix,     Method     a

diagonalization.

Reference Books 1.     Krishnamuthy, Mairm and Arora: An lntroduetion 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 0') 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: Sinplified course in Matrices,

S. Chard and Co., NewDelhi.
6,     N.P.Bhamore and et al: College AadhunikGanit shastra, Popular prakashan,

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

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

uiz, asslgnment, semlnar, Internal examination, etc.     70yo External based on

emester end University examination



B.Sc.  Mathematics  2nd semester

Course: MTH-202: Integral Calculus and Differential
Equations

Course Code H-202

Course Title Integral Calculus and Differential Equntious

Credit

Teaching per Week 3Hrs

Minimum weeks per Semester 15 (Including Class work, examinatlon, preparatlon, 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 lntegral Calculus and  Differential  Equation.

Course Outcomes The course will enable the students to:

CO1  : Understand the genesis of  Integral Calculus  and ordinary differential

equations.

C02 : Sketch curves in Cartesian coordinate systems.

C03 :To solve first order first degree and first order higher degree   differential

equat'On.

C04 : 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.

C05 : To solve Initial and boundary value problem.

C06  : Apply Integral Calculus and  Differential Equations in social sciences,

physical sciences, life sciences and a host  of other disciplines

Mapping between cos withPSOs PSOI       PS02       PS03       PS04       PS05       PS0 6       PS07       PSO8
CO1

C02
C03



fiiiiiiiiiiiiE C04
C05
C06

Pre-requisite Basics of Derivative

Course Content Unit-I

urve Tracing : Equation of the form y =  f(x),Equation of the form y2  =

(x),Parametric equatlons, Tracing of Polar curves.Unit-'l

pplication of lntegral calculus:  Length of a curve, Intrinsic equation  (except polar
coordinates).Unit:Ill

Bernoulli's equation, Exact differential equation, Differentlal equations of first order

and higher degree : Solvable for x, y, p  and Lagrange's equation, Clairaut's equation.Unit-lv

Llnear Differential  Equations with constant coefficients: Complimentary functions,

Particular Integral, General Solutlon,  Method for finding  Particular Integral specially for
ax, sinax, cosam, polynomlal ln terms of x, eaxv and xV, where V is a function of x.

Reference Books I.      I.Shantinarayan  : Differential calculus ,4th edition -2001,Shyamlal charitable
Trust,Ramnagar New Delhi, S, Chard  and Company LTD.

2.     Shantimrayan: Integral calculus, Revised Edition-2009, S.Chard and co.,
New Delhi.

3.     Gorakhprasad: Integral calculus, Pothishalapvt.Ltd., Allahabad.
4.     D.A.Mumy: Differential Equations, Tata MC Grow 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.     709/a External based on
semester end University examination



B.Sc.  Mathematics  3nd semester

Course: MTH-301: Advanced Calculus-I

Course Code H-30|

Course Title dvanced Calculus-I

Credit 3

Teaching per Week 3Hrs

Mlnjmum 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 t`^/o 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:

01 : Explain the lnslght of the function of two variable and their

calculus.

02 : Understand  the units and Continuity of a function of two variables, Partial

Dlfferentlatlon.

03 : Find surface integral of the surfaces.

04 : Understand   basics of vector calculus.

05 : Apply multlvariable calculus to solve function of t`^ro variable problems.

06 : Apply Integral calculus of function of two variable and  vector calculus in

social sciences, physlcal sciences, life sciences and a host  of other

disciplines

Mapping between COs withPS0s PSOI        PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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®

Pre-requislte Basics of calculus

Course Content Unit  I:

Limits and Continuity of a function of two variables, Partlal Dlfferentlation, Total

Differential, Composlte function,  Homogeneous functions.Unit11:

aylor's theorem for functlons of t\^/a varlables, Maclaurlan's expansions in power

erles, Jacobian.Unit111:

ector point function, Differentlation of a Vector point function, Gradient, Divergence

and Curl and thelr propertles,  Llne Integral.UnitIll:

Unit lv: Surface    Integral, Green's, Gauss'andstoke'stheorems  (Only for   Cartesian

oordinates).

Reference Books I,     Shantinarayan, P. K. Mittal : A course of Mathematical Analysis, S. Chard 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.     S. C. Malik : Mathematical Analysis. Wiley-Eastern Ltd, New Delhi.
5.     N. P. Bhamore& et el : Mathematies Pal)er Ill-IV, Popular Prckashan, Surat

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

Evaluation  Method 30% Internal assessment based on class attendance, partlclpation, class test,

quiz, assignment, seminar, Internal examlnatlon, etc.     70% External based on
emester end Unlversfty examination

B.Sc.  Mathematics  3nd semester

Course: MTH-302: Numerical Amlysisll

Coiirse Code



Course Title unerical Ardysis-I

Credit

Teaching per Week 3Hrs

Mloimum weeks per Semester 15 (Including Class work, examlnation,  preparation, holidays etc.)

Effective  From June 2018

Purpose of Course The purpose of the course ls 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.

C02 : Understand the errors and their numerical computation

C03 : Obtain numerical solutions of algebraic and transcendental equations.

C04 :  Learn about various interpolating and extrapolating   methods.

COS : predict future trend by  interpolatln8 and extrapolating methods.

C06 : Apply numerical analysis in   social sclences, physical sciences, life sciences

and a host  of other  disciplines

Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Mathematics

Course Content unit  I:

Error estimation: Errors and their computations, A general error formula.Unit11:

Numerical Solutlons of Algebraic and Transcendental Eqiiations:  Bisection  Method,

Method of False posltlon, lteration Method, Newton-Raphson's Method.



Unit „1:

Forward  Differences, Backward Differences, Central Differences, Symbolic relation and

eparation of symbols, Differences of Polynomials.Unitlv:

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

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

2,     M. K, Jain, Iyenger, Jain : N`imerical Methods for ScientifLc and Engineering
Computations, New Age lnternational Ltd.

3.     Goel, Mittal : Numerical Analysis, PTagati prakashan, Meerut.
4,     Kaiser A. Kunz : Numerical Analysis, MC Grow Hill Book co., London.
5.     James I. Buchanan. Peter R. Tuner : N`merical Methods and Analysis, Mc

Grow Hill Book Co., London.
6.     P. C. Biswal:NumericalAnalysis,Prentice-Halloflndia, 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 309/a Internal assessment based on class attendance, particlpatlon, class test,

uiz, assignment, seminar, internal examination, etc.     70% External based on

emester end University examination

B.Sc.  Mathematics  3nd semester

Course: MTH-303: Differential-Hquations

Coilrse Code NTH-303

Course Title ifferential-Equations

Credit

Teaching per Week 3Hrs

Minimum weeks per Semester 15  (lncludlng 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.

Cou rse Outcomes The coui.se will enable the students to:

C01  : Explain the Insight of the Linear Differentlal  Equations with variable

coefflclents.

C02 : Understand Second order Differential Equations

C03  :  Learn  about Formation of Partial  Differential  Equation.
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Pre-requisite Baslcs of ordinary differential equation  and partial derivative

Course Content unit I:

Linear Differentlal Equatlons with variable coefficients, Homogeneous Differential

Equations, Legendre's Differential Equation.Unit'1:

econd order Differential Equations: Solution in terms of known Integral, Solution by

method of removal of first order derivatives, Method of Changing Independent

ariab'e.UnitIll:

Formation of Partial  Dlfferentlal  Equation, Solutlon of Partial  Dlfferentlal  Eqiiations,

Equations solvable by direct IntegralUnitlv:

Partial  Differential  Equations of first order,  Nonlinear Partial  Differential  Equations of

lrst order, Some special methods.



Reference Books I. D. A. Mumy: An Introductory Course in Differential Equations, Orient
Longmans. Bombay.

2. N. Sneddon: Elements of partial Differential Equntions, MCGraw Hil] Book
Company.

3. 8. S. Grewal: Higher Engineering Mathematics, Khama Publishers, New
Delhi.

4. Gorakhprasad : Differential Equations, Pothishala Pvt. Ltd., Allahabnd.
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 Leaning Pvt. Ltd. New Delhi.

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

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

Evaluatlon  Method 309/a lnternal assessment based on class attendance, participation, class test,

uiz, assignment, seminar, internal examination, etc.     70% External based on

ernester end University examination

B.Sc.  Mathematics  3nd semester

Course: E.G.-3001: Mathematical Methods

Course Code .G.-300l

Course Title athematical Methods

Credit

Teaching per Week 2Hrs

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

Effective From June 2018

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

implement  the difference method

Cou rse Objective To make students acquainted with concepts of Mathematical difference Method.

Course Outcomes The course will enable the students to:

C01  :  Explain the insight of the difference calculus.

C02 : Understand Finite difference and Method of unknown coefficients

C03 : Learn about Difference equation.

C04 : Solve problem of Difference equation.

COS : Obtain solution of Homogeneous      difference      equations      with constant



coefflclents.

C06  : Apply difference calculus in  social sciences, physical sciences,  life

ciences  and a host  of other  disciplines
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Pre-requisite Basics of Mathematlcs

Course Content Unit  I:

Notations of flnlte dlfference calculus, Operators  E, A , Relations between different

perators and their prosperlties, Relation between difference and differential

perators, Method of constructing difference tables,  Finding the missing terms.Unit11:

Factorial  notation, Expression of polynomials in factoi.ial notation  by using finite

differences, Method of unknown coefficients.Unit1'':

Difference equations: Order and degree of a difference equation, Solution of difference

equations,     Homogeneous      difference      equations      with constant coefficients.

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

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

3.     Goel, Mittal : N`merical Analysis, Pragati prakashan. Meerut,
4.     Kaiser A. Kunz : Numerical Analysis, MCGraw Hill Book Co., London.
5.     James I. Buchanan, Peter R. Tuner : Numerical Methods & Analysis, MCGraw

HilI Book Co., London.

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

Evaluation  Method 309/a Internal assessment based on class attendance, partlclpatlon, class test,

quiz, assignment, semlnar, lntemal examination, etc.     709/a External based on
emester end University examination



B.Sc.  Mathematics  3nd Semester

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

Course Code .G.-3002

Course Title roup of Symmetries-I

Credit

Teaching per Week 2Hrs

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

Effective  From June 2018

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

implement  the Group of Symmetries.

Course Objective To make students acquainted with concepts of Artlflcial Intelligence and its

applications.

Course Outcomes The coLlrse will enable the students to:

CO1  :  Explain the Insight of the Group theory.

C02 : Understand Sub group and their properties

C03 : Learn aboutsymmetry planes and    reflection   symmetry.

C04 : Solve problem of Product of symmetry operations.

C05 :Analyze consequences  of Rotatlon axes and rotation symmetry

C06 : Apply Group of Symmetries in   social sciences, physical sciences, life

ciences  and  a host  of other  disclplines
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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

roups and inflnlte groups, Abelian groups, Cyclic groups.Unit'1:

ubgroup, Condition that a subset is a subgroup, Examples of subgroups, Basic concept

f symmetry, Symmetry elements and symmetry operatlons in a space, Identity

ymmetry operation,UnitIll:

ymmetry planes and    reflection   symmetry,    Inversion    centre   and inversion

ymmetry, Rotation axes and rotatlon symmetry, Improper axes and improper rotation

ymmetry, Product of symmetry operations.

Referen ce 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% Intemal assessment based on class attendance, participation, class test,

uiz, assignment, seminar, internal examination, etc.     70% Extemal based on

emester end University examination

B.Sc.  Mathematics  4th semester

Course: MTH401: Advanced Calculus-II

Coiirse Code 401

Cou rse Title dvanced Calculus-II

Credit 3

Teaching per Week 3Hrs

Minimum weeks per Semester 15  (lncludln8 Class work, examlnatlon,  preparatlon, 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 Outcomes The course will enable the students to:

CO1  :  Explain the Insight of the beta gamma function and  Maxima-    Minima for

functlonsoftwovariables.

C02  :  Understand  Double and triple integrals

C03  :  Learn about Laplace transfoi.in .

C04 : Realize importance of  Laplace transform.

C05  :  Determine various Inverse Laplace transform.

C06  : Apply the Special function, double Triple integral  and  Laplace transform in

social sciences, physical sciences, life  sciences  and a  host  of other  disciplines
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Pre-requisite Basics of Mathematics

Course Content Unit  I:

Maxima-    Minimaforfunctlonsoftwovariables:Necessaryandsufficientconditionsfor

extreme points.Unit11:

DoubleandTriplelntegrals:Changeoforder of Doubleintegrals, Area.UnitIll:

Beta-Gamma functions: Relation bet`^/een Beta and Gamma functions, Properties,

pplications of Beta-Gamma function.Unitllv:

Laplace Transforms:  Laplace Transform of elementary functions,  Pi.operties of Laplace

ransform, 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 I. David V. Widder : Advanced Calculus, PIII Leaning Pvt. Ltd. New Delhi
2. Kreysig: Advanced Engineering Mathematics, John Wiley, New York, 1999.
3. Shantinarayap P. K. Mittal : A course of Mathematical Analysis, S. Chand and

4.
Co., New Delhi.
N. P. Bhanore& et al : Mathematics Paper Ill-IV, Popular Prakashalb Surat.

Teaching Methodology Classwork, Dlscusslon, Self-Study, Seminars and/or Asslgnment

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

ulz, assignment, seminar, internal examination, etc.     70% External based on

ernester end University examination

B.Sc.  Mathematics  4th semester

Course: MTH-402: Numerical Analysis-II

Course Code H402

Course Tltle unerical Analysis-II

Credit

Teaching per Week 3Hrs

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.

C02  : Understand the Lagrange's Interpolation Formula, Divided Differences,

Newton's General lnterpolatlon Formula

C03  : Obtain numerical  Differentiation.

C04 : Learn about Numerical Integration.



C05 :Determine  Solution of Ordinary Differential Equatlons by Taylor's series

method, Picard's approximation method, Eulers method.

C06 : Apply numerical  analysis ln   social sciences,  physical sciences,  life sciences

and a host  of other  dlsclplines
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Pre-requisite Basics of Mathematlcs

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

nd  backward dlfference lnterpolatlon formulae.UnitIll:

Numerical Integration: General Integration formula, Trapezoldal Rule, Slmpson's 1/3-

Rule, Simpson's 3/8-Rule.UnitIV:

olution of Ordlnary Differential  Equations by Taylor's series method, Picard's

pproximation method, Euler's method.

Reference Books I.     S. S. Sastry : Introdrctory methods of Numerical Analysis, Prentice-Hall of
India Pv(. Ltd.; 4th Edition.

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

3.     Goel, Mittal : Numerical Analysis, Pragati prakashan, Meant,
4.     Kaiser A. Kunz : Numerical Analysis, MCGraw Hill Book Co., London.
5.     James I. Buchanan, Peter R. Tuner: Numerical Methods and AnalysiS,

MCGraw Hill Book Co,, London
Teaching Methodology Classwork,  Dlscusslon, Self-Study, Seminars and/or Assignment



Evaluation  Method 30yo lnternal assessment based on class attendance, partlclpation, class test,

ulz, assignment, seminar, internal examination, etc.     70yo External based on

emester end University examination

B.Sc.  Mathematics  4th semester

Course: MTH-403 : Introduction to Abstract AIgebra

Cou rse code TH-403

Coui.se Title ntroduction to Abstract Algebra

Credit

Teaching per Week 3Hrs

Minimum weeks per Semester 15 (Including Class work, examination, preparatlon, 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.

C02 : Understand the basics of groilp and elementary properties of group

C03 : Recognize Subgroups, CyclicGroups, Orderofanelement.

C04 : Learn about baslcs of Ring theory.

COS :Determine  Least Common multiple, Prime numbers, Fundamental theorem

of Arith metic.

COG  : Apply Basic of number theory in   social sciences, physical sciences,  life sciences

and a  host  of other  dlsclpllnes.
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Pre-requisite Basics of Mathematics

Course Content Unlt  I:

Divisors,Greatestcommondlvlsor,Leastcommonmultlple,Prlmenumbers,

Fundamentalthcoremof Arithmetic, Congruence relation,  Equivalenceclasses.Unit11:

DefinitionofaGroup,ExamplesofGroup,elementarypropertiesofaGroup,FiniteGroups.UnitIll:

ubgroups, CycllcGroups, Orderofanelement.UnitIV:

DefinitlonofaRing,ExamplesofRing,lntegralDomaln,Field,BooleanRing.

Reference Books I.     I, N, Herstein:Topics in ALgebra, Wiley Eastern Ltd., New Delhi, 2006.
2.     I. H. Sheth:AbstractAlgebra,Niravprakashan, Ahmedabad.
3.     N. S. GopalKTishnan :UniversityAlgebra. WileyEastern Ltd.
4.     P.R.Bhattacharya,S.K.Jainands.R.Nagpaul:BasicAbstractAlgebra, Cambridge

Universitypress, Indian Edition,1997.
5.     Shantinarayan:ModemAlgebra,S. Chand and co., New Delhi.
6.     SergeLang :Algebra, Additionwesley,1993.
7.     Surieet, Kazizameeruddin:Modern Algebra, VikaspublishingHouse.

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

Evaluation  Method 30% lntemal assessment based on class attendance, participation, class test,

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

B.Sc.  Mathematics  4th semester

Course: E.G.4001: Mathematical Modelling



Course Title athematica] Modelling

Credit

Teaching per Week 2Hrs

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

Effective  From June 2018

Purpose of Course The purpose of the course ls 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.

C02 : explain the concept Of mathematical modelling

C03  : formulate the real world problem into Mathematical form.

C04 :analyze the mathematical model.

COS : Predict the future by using mathematical modelling.

C06  : Apply Mathematical  modelling in   social sciences, physical sciences, life

sclences  and a host  of other  disciplines
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Pre-requisite Basics ordlnary dlfferentlal equation

Course Content unit  I:

Mathematical modelling through ordlnary differential equation offlrst order, Linear

rowth models; Linear decay models, Models for growth of Sclence and scientists.unit„:

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



echnological innovation, Spread of infectlous diseases.UnitIll:

Mathematical models of geometrical problems through ordinary diffel.ential equation

f first order, Simple geometrical problems, Orthogonal trajectories.

Reference Books I.     J, N. Kapoor: Mathematieal Modelling, New Age International publishers,
Now Delhi.

2.     Kreysig: Advanced Engineering Mathematies, John wiley, New York,1999.
3.     J. K. Sharma: OR Theory & Applications, Mac Milian India Ltd..1998.
4.     G.Hedley:Linear  programming, Narosa publishing     House,    New

Delhi,1995.
5.     G. Paria : Linear programming, Transportation, Assignment. Gaine, Books &

Allied Pvt. Ltd. Calcutta.

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

Evaluation  Method 309/o Internal assessment based on class attendance, partlcipation, class test,

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

B.Sc.  Mathematics  4th semester

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

Course Code .G.-4002

Course Title roup of Symmetries-II

Credit

Teaching per Week 2Hrs

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

Effective  From June 2018

Purpose of Course The purpose of the course ls 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.

C02 : Understand formation of groups of symmetries of the Chemical Molecules

C03 : learn about Concept of isomorphism of groups.

C04 : Reco8nlze lsomorphlsm of group S3 of the symmetrles of an equilateral

trlangle with the group of symmetries of NH3,  PC13, CHC13.

COS :Determine lsomorphlsm of group S3 of the symmetries of an equilateral

triangle with the group of symmetries

COG  : Apply Group of Symmetries in   social sciences,  physical sclences,  life

sciences  and a host  of other  disciplines

Mapping between COs withPSOs PSO1 PS05PS02 PS03 PS04 PS06 PS07 PSO8
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Pre-requisite Basics of Group of Symmetries

Course Content Unit  I:

Formation of groups of symmetries (in space) of the followlng Plane figures (regarded

as rigid objects):

n  Isosceles trlangle (cyclic group C2 of order 2)

n equilateral triangle (the group S3 of order 6)

rectangle (the group V4)

square (the group D4)unit11:

Formation of groups of symmetries of the following Chemical Molecules (Configuration

f atoms).

H20 (the group V4)

H202

Tans-N2 -F2 (the group V4)



NH3, PC13, CHC13(the group S3)Unit''':

oncept of isomorphism of groups, lsomorphism of multiplicative group with the group

C2 of the symmetries of   an    isosceles   triangle, lsomorphism of   multiplicative

roup   with   the   group   V4of   thesymmetries ofa rectangle, lsomorphism of group

4 of the symmetries of a rectangle with the group of symmetries of H20,

lsomorphlsm of group S3 of the symmetries of an equilateral triangle with the group of

ymmetrles of NH3, PC13, CHC13.

Referen ce Books I.     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: Tot)ics in Algebra, Wiley Eastern Ltd., New Delhi

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

Evaluation  Method 309/a Internal assessment based on class attendance, partlclpatlon, class test,

quiz, assignment, semlnar, internal examination, etc.     709/a External based on
emester end University examination

B.Sc.  Mathematics  5th semester

Course: MTH-Vl: Group Theory

Course Code MTH-Vl

Course Title roup Theory

Credit

Teaching per Week 3Hrs

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 Outcomes The course will enable the students to:



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

C02 : Understand Cosets, Lagrange's theorem, Euler's theorem, Fermat's

theorem, counting principle

C03 :  Learn about Concept of Normal subgroup & Quotient groups,

Homomorphism with their properties.

C04 : Recognize Automorphlsms, Cayley's theorem and its applications

COS :Determine different permutation and Permutation Groups, even

permutation, odd permutation.

C06  : Apply groiip theory ln   social sciences, physical sclences, life sciences  and  a

host  of other  dlsclpllnes

Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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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

heorem, Counting principle.Unit2:

Normal   subgroups  &Quotlent8roups, Homomorphism, lsomorphism, lsomorphic

roups, Fundamental theorem ofhomomorphism.Unit3:

utomorphisms, Cayley's theorem and its applicatlons.Unit4:

Permutation Groups, Even permutation, Odd permutation.

Reference Books I.     I, N, Herstein : Topics in Algebra, Wiley Eastern Ltd. New Delhi,  1983.
2.      I. H. Sheth : Abstract Algebra. Niravprakashan, Ahmedabad.



3. N. S. GopalKrishmn : University ALgebr8, 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. Chard & Co.
6. Serge Long : Algebra, ed. Addition Wesley,  1993.
7. Surieet&Kazizameeruddin : Modern Algebra, Vikas Publishing House.

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

Evaluation Method 30% Internal assessment based on class attendance, partlclpatlon, class test,

ulz, assignment, semlnar, internal examination, etc.     70% External based on

ernester end university examination

B.Sc.  Mathematics  5th semester

Course:  MTH-VIl:  Linear Algebra -I

Coilrse Code H-VII

Course Title inear Algebra - I

Credit

Teaching per Week 3Hrs

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

Effective From June 2016

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

implement  theLinearAlgebra.

Course Objective To make students acquainted with concepts of LinearAlgebra.

Cou rse Outcomes The coilrse will enable the students to:
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Pre-requisite Basics of algebraic system

Course Content Unit  1:

Definitlon and examples of Vector space, Subspace, Necessary and sufficient condition

or a subspace,  IIlustrations.



Unit  2:

pan of a set, union and intersection of subspaces, sum and direct sum of subspaces.Unit3:

Linearly dependent and independent vectors, checking of Linear dependence or

independence.Unit4:

Dimension and Basis of a vector space, extension of a linearly independent set to a

basis, dimension of sum.

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

2.      I. H. Sheth : Linear Algebra, Niravprakashan.
3.     S. Kumaresan : Linear Algebra, Prentice Hall of lndia, 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 309/a 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  5th semester

Course:  MTH-Vlll:  Real Analysis -I

Course Code TH-VIII

Course Title ea] Amlysis - I

Credit 3

Teaching per Week 3Hrs

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

Effective Fro in June 2016



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

implement  the Real  analysis.

Cou rse 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 : Understand the Countable & Uncountable sets, Greatest lower bound and

least upper bound

C03 :  Recognize Sequences of real numbers, Sub-sequences, Ilmit of a sequence,

Convergent seq ue nces, Divergent seq ue n ces.

C04 : Learn about operations on convergent sequences.

C05 :Analyze  Operatlons on divergent sequences, concepts of limlt superior

and inferior, Cauchy sequence.

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

physical sclences,  life sclences  and  a  host  of other  disciplines

Mapplng between cos withPSOs PSO 1       PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requlslte Basics of Mathematics

Cou rse Content Unit  1:

Countable & uncountable sets, greatest lower bound and least upper bound.unit2:

equences of real numbers, sub-sequences, limit of a seqiience, convergent sequences,

ivergent seq i[ences.Unit3:

Bounded sequences, monotone sequences, operations on convergent sequences.



Unit 4:

Operations on divergent sequences, concepts of llmlt superior and inferior, Cauchy

equence.

fteference Boo ks 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

Company.

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

Evaluation Method 30yo lntemal assessment based on class attendance, participation, class test,

ulz, assignment, semlnar, Internal  examlnation, etc.     709/o External  based  on

emester end Unlverslty examinatlon

B.Sc.  Mathematics  5th semester

Course:  MTH-IX:  Real Analysis -11

Course Code -IX

Coui.se Title ca] Analysis - 11

Credit

Teaching per Week 3Hrs

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

Effective From June 2016

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

implement  the  Real  analysis.

Cou rse Obj ective To make students acqualnted with concepts of Real analysis.

Course Outcomes The course wlll enable the students to:

CO1  :  Explain the insight of the real analysis.

C02  :  Understand the Limit and Continuity of a function on the real  line,

Definition & examples of Metric spaces

C03  :  Recognize Open ball in  R1, open  ball  in  metric space, functions continuous



on metric spaces.

C04 : Learn about Limit, Convergence and Cauchy sequence in metric space,

Equivalent metrics..

COS :Analyze  Open sets and their properties.

C06 : Apply real analysis .In   soclal sclences,  physical  sclences, life sclences  and a

host  of other  discipllnes

Mapping between COs withPSOs PS01       PS02 PS03       PS04 PS05 PS06 PS07 PSO8
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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.Unit2:

Limit, Convergence and Cauchy sequence in  metric space,  Equivalent metrics.Unit3:

Open balUnit4:0 I in R1, open ball in metric space, functions continuous on metric spaces.pensets,moreaboutopensets.

Reference Books I.     R. R. Goldberg : Method ofRcal Analysis, Oxford & IBH Pub. Co. Ltd. New
Delhi.

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

3.     S. Long : Undergraduate Analysis, Springer-Verlag, New York.1983.
4,     D. Somsundaram& 8. 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, Discusslon, Self-Study, Seminars and/or Assignment

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

quiz, assignment, seminar, Internal examination, etc.     709/a External based on
emester end University examination

B.Sc.  Mathematics  5th semester

Course: MTH-X: Graph Theory

Course Code TH.X

Course Title raph Theory

Credit 3

Teaching per Week 3Hrs

Minimum weeks per Semester 15  (Including Class work, examlnation,  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.

C02 : Understand the graph theory and relevant term

C03 : Recognize Subgraphs, lsomorphlsm between two graphs.

C04 : Learn about Operations on graphs, Walks, Paths, Circuits, Connected

graphs, Disconnected graphs and Components of graphs .

C05 :Analyze  Euler graph and their properties.

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

host  of other  disciplines

Mapping between cos withPSOs - 11- 11- Ill- - Ill- Ill- - 1111-
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Pre-requisite Basics of Mathematics

Course Content Unit 1:

raphs, various type Of graphs, incidence and degree, isolated

nd pendent vertices, Subgraphs, Isomorphism bet\^reen two graphs.Unit2:

Operations on graphs, Walks, Paths, Circuits, Connected graphs, Disconnected graphs,

Components of graphs.unit3:

Euler graphs, Arbitrary traceable graph, Hamiltonian Graphs, Applications of graphs:

Konigsberg Bridge Problem, Seating Arrangement Problem, Utility Problem.Unit4:

rees, Properties of trees, Pendent vertices in a tree, Distance between two vertices,

Centre, Radius and Diameter of a Tree, Rooted & Binary trees.

Reference Books I.     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 : TheTheory of Graphs and itsApplications, John Wiley & Sons,

1962.

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

Evaluation  Method 30% lnternal 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  5th Semester

Course: MTH-Xl: NumberTheory -I

Course Code -XI

Course Title umber Theory - I

Credit 3

Teaching per Week 3Hrs

Minimum weeks I)er 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 the Number

theory

Course Objective To make students acquainted with concepts of Number theory.

Course Outcomes The course wi« enable the students to:

CO1  :  Explain the insight of the number theory.

C02  : Understand the DMsibility of integers, the Division Algorithm, Greatest

Common  Divisor of t`^ro integers, the Euclidean  algorithm

C03 : Compute the solutions of linear Diophantine equations in two variables

C04 :Learn about Sleve of Eratosthenes, infinitude of primes, upper bound for

the primes, Theory of Congruences

COS  :Analyze   Basic properties of Congruence, divisibility tests.

C06  : Apply Number theory .in  social sciences, physical sciences,  life sciences

and a host  of other  disciplines

Mapping between COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Mathematics

Coui.se Content Unit  1:

DMsiblllty of Integers, the Division Algorithm, Greatest Common Divisor of two

integers, the Euclidean algorithm, relation between greatest common divisor and least

ommon multiple of two integers.Unit2:

omputation of the solutions of linear Dlophantine equations in t`^/o variables, Primes

nd composite numbers, the fundamental theorem of arithmetic, Pythagorean

heorem for the irrationality of V2 .unit3:SieveofEratosthenes,infinitude of prlmes, upper bound for the primes, Theory

f Congruences.Unit4:Basicproperties of Congruence, divisibility tests of 9 and 11.

Reference Books I.     David M. Burton : Elementary Number Theory, Tata MCGraw-Hill pub. Co.
Ltd., New Delhi, 6th Ed., 2006.

2,     S. G. Telang : NumberTheory, The Tata MCGraw Hill co. Ltd., New Delhi.
3,     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.

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

Evaluation  Method 309/a Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, Internal examination, etc.     70% External based on
emester end university examination

B.Sc.  Mathematics  5th semester

Course: E.G.: Operations Research-I(ElectiveGenen.c)

Course Code .G.

Cou rse Title perations Resea rch-I

Credit 2



Teaching per Week 2Hrs

Mlnlmum 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.

Cou rse obj ective 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.

C02 ; Understand Linear programming problem and their Graphical solution.

C03 : Compute the solutions LPP by dual slmplex method

C04 :Learn about Definition of the dual problem and their properties

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

C06 : Apply Operations Research  in   social sciences,  physical sciences,  life

Science and a  host  of other  disciplines

Mapping between COs withPSOs 01PS PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Mathematics

Course Content Unit  1:

raphical Solution of Linear programming problem (LPP).

Definition of the dual problem, General rules for converting any primal problem into
•t's dual, The symmetric dual problems.Unit2:

Basic concept of basic, non-basic, degenerate, non-degenerate and basic feasible

olutions of LPP, slack & surplus variables, LPP in the standard matrix form, Slack &

urplus variables, Solution of LPP using Simplex method.



Unit 3:

olution of LPP uslng Two Phase Simplex method and Big-M method.

Reference Books 1. J. K. Shama : Operations Research: Theory & Applications, MCMillan India
Ltd.,  1998.

2. Kantiswaroop, P. K. Gupta & Man Mohan : Operations Researoh, S. Chand &
Sous, New Delhi,  1998.

3. G. Hadley : Linear Programming, Narosa Publishing House, New Delhi,  1995.
4. S. D , Shama: Operations Research, KedamathRamnath& Co.
5. P. M. Karck : Linear Progranming, New Central Book Agency Pvt. Ltd.

Calcutta - 9.
6. K. V. Mitfal & L. Mohan : Optinization methods in 0.R. and System Analysis,

New Age International Publications.
7. Goel&Mittal : O.R., Prafatiprakashan, Meerut

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

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

uiz, asslgnment, seminar, internal examination, etc.     709/a External based on

ernester end University examination

B.Sc.  Mathematics  5th semester

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

Cou rse code •G.

Course Title Mechanics-I

Credit 2

Teaching per Week 2Hrs

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  theMechanlcs.

Course Objective To make students acqualnted wlth concepts of Mechanics.

Course Outcomes The course will enable the students to:



CO1  :  Explain the lnslght of the Mechanlcs.

C02 : Understand Sufficient condition for the equilibrium of a rigid body.

C03 : Compute the centreofarigidbody

C04 :Learn about Pappus'theorems,Gravitationalforces

Co5 : Find the lnflnltesimal displacement of arigidbodyparalleltoafixed

plane.

C06  : Apply Mechanics   ln   social sciences,  physical sciences, life

Science and a host  of other  dlscipllnes

Mapping between COs withPSOs
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Pre-requisite Basics of Mathematics

Course Content Un't 1:

Methods of plane statics, triangle offorces, Lamy's theorem, work and potential

nergy, forces whlch do no work, vlrtual work, Infinitesimal displacement of a rigid

body parallel to a fixed plane.Unit2:

ufflcient 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.Unit3:

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 Meehanics, Tata

MCGraw Hill.
3.     S. L. Loney : Statics, Suljeetprakashan.
4.     S. L. Loney : Dynamics, Surieetprakashan.

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



Evaluation  Method 309/o 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  5th semester

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

Course Code •G.

Course Title omputer Oriented Numerical Methods - I

Credit 2

Teaching per Week 2Hrs

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 unders.and 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 :  Explaln the Insight of the Computer Oriented  Numerical  Methods.

C02 : Understand Flow charts and symbols, More flow chartlng examples

and  FORTRAN  language

C03 : Compute the operations in expressions

C04 :Learn about Arithmetic statement, Mode of Arithmetic expression, Special

function, examples of use of functions, Program preparation prellmlnaries.

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

FORTRAN codln8 form, Simple  FORTRAN  program.



COG  : Apply Computer Oriented  Numerlcal  Methods ln   social  sclences,  physical

sciences, life Science and a  host  of other  disclplines

Mapping between cos withPSOs PS01       PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Mathematics

Cou rse Content unit 1:

Flow charts and symbols, More flow charting examples.

FORTRAN language, character used  ln  FORTRAN,  FORTRAN constants,  FORTRAN

ariable names, Type declaration for integer and real, Arithmetic expression (real and

Integer expressions), Hierarchy of operations in expressions, Examples of Arithmetic

xpresslon.Unit2:

rithmetic statement, Mode of Arithmetic expression, Speclal function, examples of

use of functions, Program preparation prellmlnaries.Unit3:

Input-Output statement, STOP and  END statement,  FORTRAN codlng form, Simple

FORTRAN program, FORTRAN programming examples.

Reference Books I.     V. Rajaraman : Computer progranming in FORTRAN 77, PHI.
2.     V. Rajaraman : Computer oriented Numerical Methods, PHI,
3.     Dhal iwal, Agar`wh and Gupta : Programming with FORTRAN 77, Wiley

Eastern Ltd.
4,     R. S. Salaria : Computer oriented Numerical Methods. Kharma Book Pub. Co.

Ltd.
5.     R. Sirkar : FORTRAN based Algorithms, New central Book Agency, Calcutta.
6.     V. Krishnanurthy : FORTRAN based Algorithms, East-West press, N.Delhi.

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

Evaluation  Method 309/o Internal assessment based on class attendance, participation, class test,

uiz, assignment, seminar, internal  examination, etc.     709/a External based on

emester end University examination



B.Sc.  Mathematics  5th semester

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

Course Code •G.

Cou rse Title ourier Series

Credit 2

Teaching per Week 2Hrs

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.

Cou rse o bjective To make students acquainted with concepts of F:ourier Series.

Course Oiitcomes The course will enable ttie students to:

CO1  :  Explain the insight of the Fourier Series.

C02 : Understand the Definition of Fourier series, Euler's formulae, Evaluation

of definite integrals, Conditions for a Fourler expansion

C03 : Compute the Fourler sei.ies  of functions

C04 :learn about Functions having points of discontinuity, change in intervals,

even and odd functions, Expansion of even or odd periodic functions.

COS  :  Famillarize with   Half range series, Typical waveforms,  Parseval's formula,

Root mean square value, Complex form of Fourier series.

C06  : Apply Fourier series in   social sciences, physical   sciences, life Science and  a

host  of other  disciplines

Mapping between cos withPSOs PS01 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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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.Unit2:

Functions having points of discontinuity, change ln intervals, even and odd functions,

Expansion of even or odd periodic functions.Unit3:

Half range series, Typical waveforms, Parseval's formula, Root mean square value,

omplex form of Fourier series.

Reference Books I.     B. S. Grewal : Higher Engineering Mathematics, Khannaprakashan, New
Delhi.

2.     S. K. Join : 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, Discusslon, Self-Study, Seminars and/or Assignment

Evaluation Method 30yo Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, Internal examination, etc.     709/a External based on
emester end University examination

B.Sc.  Mathematics  6th semester

Course: MTH-VI: Ring Theory

Course Code .VI

Course Title •ng Theory

Credit



Teaching per Week 3Hrs

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 Outcomes The course will enable the students to:

CO1  :  Explain the insight of the Foi.mation of Ring theory.

C02 : Understand  Ring Homomorphism and lsomorphism, Ideals & Quotient

rlngs,  Maximal  Ideal,  Prlncipal Ideal

C03 :  Learn about different kinds of ring and their properties„

C04 : Recognize Prime element in a Euclidean Ring, Unique factorizatlon theorem

in a  Euclidean  ring.

C05 : Link theparticular Euclidean  Ring,  Polynomlal  Ring,  Degree of a

Polynomial, DMsion Algorithm, Irreducible polynomial.

C06  : Apply Ring theory in   social sciences, physical sciences,  life sciences  and  a

host  of other  disciplines

Mapping between COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of group theory

Course Content Unit  1:

Ring Homomorphism and  lsomorphism,  Ideals  & Quotient rings,  Maximal  Ideal,

Principal  Ideal.Unit2:

Euclidean rings, divisiblllty ln commutative ring, gcd of two elements in a ring,  units



and  associates in  rings.Unit3:

Prime element in a Euclldean  Ring, Unique factorization theorem in a Euclidean ring.Unit4:

Particular Euclidean  Ring, Polynomial  Ring,  Degree of a  Polynomlal,  DMsion Algorithm,

Irreducible polynomial.

Reference Boo ks 1,     I. N. Herstein : Topics in Algebra, Wiley Eastern Ltd. New De)hi,1983.
2.      I. H. Sheth : Abstract Algebra, Ninvprckashan, 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 Long : ALgebra. ed. Addition wesley,1993.
7.     Surieet&Kazizaneeruddin : Modern Algebra, Vikas publishing House.

Teaching Methodology Classwork, Dlscusslon, Self-Study, Seminars and/or Asslgnment

Evaluation  Method 30yo lnternal assessment based on class attendance, participation, class test,

uiz, assignment, seminar, internal examlnation, etc.     709/a External based on

emester end University examination

B.Sc.  Mathematics  6th Semester

Course:  MTH-VII:  Linear Algebra -11

Course Code TH-VII

Course Title inear ALgebm - n

Credit 3

Teaching per Week 3Hrs

Minimum weeks per Semester 15 (lncludlng Class work, examinatlon, 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 wlth concepts of LinearAlgebra.

Cou rse Outcomes The course will enable the students to:

C01 : Explain the insight of the Linear algebra.

C02 : Understand Linear Transformation and their properties

C03 : learn about rank nulllty and their properties

C04 : Recognize Matrix associated with linear transformations.

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

C06 : Apply linear algebra   in   social sciences, physical sciences,  life sciences   and

a host  of other  dlsclplines

Mapping between COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of linear algebra

Course Content Unit  1:

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

ransformation.Unit2:

Rank-Nullity Theorem, Inverse of a linear transformation, Consequences of Rank-

Nullity Theorem, Composltlon of linear transformations.Unit3:

Matrix associated with linear transformations, linear transformation associated with a

matrix, Appllcation of Rank-Nullity Theorem for matrix.Unit4:

Inner product spaces, Norm  of a vector, Cauchy-Schwarz's inequality, Triangular

inequality, Orthogonalvectors.



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

2. I. H. Sheth : Linear Algebra, Niravprakashan.
3. S. Kumaresan : Linear Algebra, Prentice Hall of India, 2000.
4. Serge Long : Linear Algebra, Addition-Wesley Pub. Co. (Student Ed.).
5, Balakrishmn : Linear Algebra, Tata-MCGraw Hill Ed.

Teaching Methodology Classwork, Dlscussion, Self-Study, Seminars and/or Asslgnment

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

uiz, assignment, seminar,  Internal examination, etc.     709/a External based on

ernester end University examination

B.Sc.  Mathematics  6th Semester

Course:  MTH-VIII:  Real Analysis -111

Course Code TH-VIII

Course Tltle eat Analysis - Ill

Credit

Teaching per Week 3Hrs

Minimum weeks per Semester 15 (Including Class work, examlnatlon,  preparation,  holldays etc.)

Effective  From June 2016

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

implement  the Real analysls.

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

Course Outcomes The course will enable the students to:

CO1  :  Explain ttie insight of the real  analysis.

C02 : Understand the Convergence and divergence of series of real numbers

C03 : Recognize Sets of measure zero, definition of the Riemann Integral,

Algebraic properties of Riemann  Integral.



C04 : Learn about different type of series .

05  :Analyze  Algebraic properties of Riemann Integral  Fundamental theorems of

Integral Calculus.

C06  : Apply real analysis .in   social sciences, physical sciences, life sciences   and a

host  of other  disclpllnes

Mapping between COs withPSOs PSO1       PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Real analysis

Course Content Unit  1:

onvergence and divergence of series of real numbers, Series with  non-negative terms,

lternating serles, Conditional and absolute convel.gence.Unit2:

ests for absolute convergence, Series whose terms form a nan-increasing sequence.Unit3:

ets of measure zero, definition of the Riemann lntegral, AIgebraic properties of

Riemann  Integral.Unit4:NonAIgebralc 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 Yorl(,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. Join & K. Ahmed : Metric spaces. Narosa Pub. House, New Delhi,  1996

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



Evaluation Method 309/a Internal assessment based on class attendance, participation, class test,

uiz, asslgnment, seminar, internal examination, etc.     709/a External based on

emester end university examination

B.Sc.  Mathematics  6th semester

Course:  MTH-lx: Real Analysis -lv

Course Code TH-IX

Course Title eal Analysis - 11

Credit 3

Teaching per Week 3Hrs

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.

C02 : understand umit points, closure of a set, closed sets, homeomorphism of

metric spaces

C03 : Recognize Connected sets, Bounded sets, Totally bounded sets.

C04 : Learn about Complete metric spaces, Contraction mapping, Picard's fixed

point theorem.

COS  :Analyze   Open covering,  Heine-Borel  property.

C06  : Apply real analysis .in  social sciences,  physical sciences, life sciences   and a

host  of other  disciplines

Mapping between COs withPSOs PSOI       PS02       PS03 PS04       PS05 PS06 PS07 PSO8

CO1

C02
C03
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C06

Pre-requisite Basics of real analysis

Course Content unit 1:

Limit points, closure of a set, closed sets, homeomorphism of metric spaces, dense set.Unit2:

onnected sets, Bounded sets, Totally bounded sets.Unit3:

Complete metric spaces, Contraction mapping, Picard's fixed polnt theorem.Unit4:

ompact metric    s|)aces,   Open       covering, Helne-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. Long : 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 30yo Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, Internal examlnatlon, etc.     70% External based on
emester end Unlversity examination



B.Sc.  Mathematics  6th Semester

Course: X: Discrete Mathematics

Course Code TH-X

CourseTitle iscrete Mathematics

Credit 3

Teaching per Week 3Hrs

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

Effective  From June 2016

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

Implement  the Discrete Mathematics

Course Objective To make students acquainted wlth concepts of Discrete Mathematics.

Course Outcomes The course will enable the students to:

CO1  :  Explain the inslght of the Dlscrete  Mathematics.

C02 : Understand the relation , lattice  and  relevant term

C03 : Recognize Lattices as algebraic systems, Lattice homomorphism, Different

types of lattices.

C04 : Learn about Boolean Algebra as an algebraic system, Boolean expressions.

COS :Detei.mine   Mlnimlzation of Boolean functions by Karnaugh  Map method.

C06 : Apply Discrete Mathematics .in   social sciences, physical sciences,  life

sciences  and a  host  of other  disciplines

Mapping between COs withPSOs PSO 1        PS02       PSO3       PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06 I       I-fu                  ,

Pre-requisite Basics of Mathematlcs

Course Content Unit  1:



Binary relations, Properties of binary relations,  Equlvalence relation,  Partlal ordered

relation, Partially ordered sets, upper bounds, Lower bounds, GLB & LUB of sets,

otally ordered sets, Well ordered sets, Hasse Diagram, Lattlces and its properties.Unit2:

Lattlces as algebraic systems, Lattice homomorphism, Dlfferent types of lattices.Unit3:

Boolean Algebra as an algebraic system, Boolean expressions (forms), Different

representation of Boolean forms, Sum of products canonical form and product of sums

anonical forms of Boolean expressions.Unit4:

Minimization of Boolean functions by Karnaugh Map method and Quine-Mccluskey

lgorithm, 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.     8. 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 Matheznatics with Applications, Thomas Koshy, Academic press,
2004.

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

Evaluation Method 30yo Internal assessment based on class attendance, participation, class test,

quiz, asslgnment, seminar, internal examination, etc.     709/a External based on
emester end Unlverslty examination

B.Sc.  Mathematics  6th semester

Course: MTH-Xl: NumberTheory -11

Course Code H-XI

Course Title umber Theory - 11

Credit 3



Teaching per Week 3Hrs

Minimum weeks per Semester 15  (lncludlng Class work, examlnatlon,  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

Cou rse Objective To make students acquainted with concepts of Number theory.

Course Outcomes The course will enable the students to:

COL  :  Explain the insight of the number theory.

C02 : Understand Fermat's little theorem, Pseudo-primes, Wilson's theorem

C03 : Compute the solutlons of llnear congruence , the Chinese Remalnder

Theorem

C04 :Learn about The number of positive divisors, milltiplicative nature of

functions, The M6bius  Inversion formula

COS  :Analyze   Euler's Phi-functlon and  related theorem.

C06  : Apply Number theory .in   social sclences,  physical sclences, life sclences

and  a host  of other  disciplines

Mapping between cos withPSOs PSO1 PS07PS02 PS03 PS04 PS05 PS06 PSO8
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Pre.requisite Basics of number theory

Course Content Unit  1:

Computation of the solutions of linear congruence , the Chinese Remainder Theorem.Unit2:

Fermat's little theorem, Pseudo-primes, Wjlson's theorem.Unit3:



he number of posltlve dMsors and sum of all positive divisors of an integer, basic

properties and multiplicative nature of these functions, The M6bius Inversion formula

(without proof), the greatest integer function.Unit4:

Introduction of Euler's Phl-function , multiplicative nature of (statement only), Euler's

heorem.

Reference Books I.     David M. Burton : Elementary Number Theory, Tata MCGraw-Hill pub. Co.
Ltd., New Delhi, 6th Ed., 2006.

2.     S. G. Telang : N`rmber Theory, The Tata MCGraw Hill Co. Ltd., New Delhi.
3.     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.

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

Evaluation Method 30yo lntei.nal assessment based on class attendance, partlcipatlon, class test,

quiz, assignment, seminar, internal examlnation, etc.     70yo External based on
emester end Unlverslty examinatlon

B.Sc.  Mathematics  6th semester

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

Course Code •G.-

Course Title peratiobs Resca rch-II

Credit

Teach ing per Week 2Hrs

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.

C02 : Understand the transportation problem and their solutlons.

C03 : Compute the solutlons of Assignment problem

C04 :Learn about Competitive games theory

C05 : Find the solutlon Game theory problem by graphical method

C06  : Apply Operations Research in   social sciences, physical sciences,  life

Science and a host  of other  disciplines

Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Mathematics

Course Content Unit  1:

ransportatlon problem,  methods for finding initial  basic feasible solution,

olution of Transportation problem by MODlmethod, Unbalanced Transportation

problem.Unit2:Assignment problems, The Hungarian  method, balanced & unbalance

assignment problems.Unit3:Competitivegames, two-person zero-sum game, maximin and minimax

principle, saddle polnts 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 graphlcal method.

Reference Books I.     J. K. Shama : 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, Naroso publishing House, New Delhi,1995.
4.     S. D. Sha[ma: Operations Research. KedamathRamnath& Co.
5.     P. M. Karck : Linear programming, New central Book Agency pvt, Ltd.

Calcutta - 9.
6.     K. V. Mittal & L. Mohan : Optimization methods in 0.R. and System Analysis,

New Age International Publications.
7.     Goel&Mittal : 0.R., Pragatiprakashan, Meerut



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

Evaluation  Method 30% lntemal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, Intemal examination, etc.     70% External based on
emester end University examination

B.Sc.  Mathematics  6th semester

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

Course Code •G.-

Course Title Mechanics-ll

Credit 2

Teaching per Week 2Hrs

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 wlll enable the students to:

CO1  :  Explain the lnslght of the advance Mechanics.

C02  : Understand Plane Kinematics, Tangential & Normal components of velocity.

C03 : Compute the linear and angular momentum

C04 :Learn about Application  in  plane dynamics

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

C06  : Apply Mechanics   in   social sciences,  physical sciences, life

Science and a host  of other  disciplines



Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Mathematics

Cou rse Content Unit 1:

Plane Kinematics, Tangential & Normal components of velocity and acceleration,  Radial

nd Transverse components of velocity & acceleration, Hodograph.unit2:

Methods of plane dynamics, Motion of a particle, Linear and angular momentum of a

particle and a system of particles, Prlnciple of Conservation of Energy.Unit3:

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

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.     A. S. Ransey : Statics, Cambridge University Press.
4.     A. S. Ramsey : Dynamics, Cambridge university Fkess.
5.     R. I. Steins : Mechanics, Bemes&Nibweinc.
6.     S. L. Ironey : Statics, Surjcetprakashan.
7,     S. L. Loney : Dynamics, Surieetprakashan.

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

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

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



B.Sc.  Mathematics  6th semester

Course: E.G.-: Computer Oriented Numerical Methods -11 (ElectiveGeneric)

Course Code E.G.-

Course Title Computer Oriented Numerical Methods - 11

Credit 2

Teaching per Week 2Hrs

Minimum weeks perSemestei. 15  (Including Class work, examlnatlon,  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 Outcomes The course will enable the students to:

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

C02 : Understand Control statements, Relational operators, Logical lF statement,

Arithmetic lF statement, Block lF statement

C03 : Apply the Statement labels, GO TO statement and DO statement

C04 :Learn about Rules to be followed  in  utilizing DO loops, Subscripted

varlables, Subscripted expression, Dimension statement, DO type notation

for input / output statement.

COS  :  Familiarize with   FORMAT specification  and  FORMAT specification for a

numerical data.

C06  : Apply Computer Oriented  Numerical  Methods in   social sciences, physical

sciences, life Science and  a host  of other  disciplines

Mapping between cos withPSOs PSOI       PS0 2       PS03       PS04       PS0 5       PS06       PS07       PSO8
Coly------
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Pre-requisite Basics of Computer Oriented Niimerical Methods

Cou rse Content

Unit  1:

Control statements, Relational operators, Logical lF statement, Arithmetic lF statement,

Block lF statement.Unit2:

tatement labels, GO TO statement, Example of use of Logical lF statement, Nested

loglcal lF statement, Computed GO TO statement, DO statement, Examples of DO

statement.Unit3:

Rules to be followed  ln utilizing DO loops, Subscripted varlables,  Subscripted expression,

Dimension statement, DO type notation for input / output statement. FORMAT

specification and  FORMAT specification for a  numerical data.

Reference Books I.     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, Wi[ey

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. Krishnanurthy : FORTRAN based Algorithms, East-West press, N.Delhi,

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

Evaluation  Method 30% lnternal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc.     709/a External  based on

semester end University examination



B.Sc.  Mathematics  6th semester

Course: E.G.: FourierTransform and its Applications (ElectiveGeneric)

Course Code •G.

Course Title ourier Transform and its Applications

Credit

Teaching per Week 2Hrs

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

Effective  From June 2016

Pilrpose 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:

C01  :  Explain the lnslght of the Fourier Transform and  its Applications.

C02 : understand the lntegral transforms, Fourier Transforms, Properties of

Fou rier Transform

C03 : Compute the Fourier Transform

C04 :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

C06  : Apply Fourier Transform in   social sciences, physical   sciences, life Science

and a host  of other  disciplines

Mapping between COs withPS0s PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Fourier series



Course Content Unit 1:

Integral transforms, Fourier Transforms, Properties Of Fourier Transform and its

application.Unit2:

Convolutlon, Convolution theorem for Fourier transforms, Parseval's Identity for

Fouriertransform.Unit3:

Relation between Fourier and Laplace Transforms, Fourier transforms of the

erivatives of a function, Fourler transfoi.in and its applications.

Reference Books I.     B. S. Grewal : Higher Engineering Mathematics, Khannal'rakashan, New
Delhi.

2.     S. K. Jain : Fourier series and Fourier Transforms, Swarup and sons pub., New
Delhi.

3.     R. R. Goldberg : Method ofRcal Analysis, Oxford & IBH Pub. Co. Ltd. New
Delhi.

4.     R. V. Churchil : Fourier series and Boundary value problems, MCGraw Hill
ISE.

5,     Vashishtha and Gu|)ta :Integral Transforms, Krishna publications, Meerut
Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method 309/a Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, Internal examination, etc.     70yo External based on
emester end University examination



Bachelor of Science (Mathematics)
CO-PO-2019-20

Name ot` Program Bache[ol. of Science ( Mathematics)

Abbreviation B.Sc.-  Ma(hematics

Duratioll 3 Years

Eligjb"ity Criteria Passed   12tn Science with mathematics or equivalent Degree.

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

Program Outcome P0l  : 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.
P02 :  Critical Thinking Development
The program develops the skills of critical thinking, problem solving.
evaluative leaning of various techniqiies, and understanding the essence of
the problem.
P03 :  Develop argumen(s 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.
P04 :  Develop decision making ability
Tlie program develop the skill  in students to take decisions at intellectual,
organizational and personal from different perspectives of life using analysis
P05 :  Computationa] SkjlL Development
The program develop basic computational skill  in students for planning and
managiiig process of complex real  world.
P06 :  Provides an effective Mathematical communication skill
The program develop an eff`ective Mathematical communication skill in thestudents.

P07 : Team Work and Leadership Development
Trains students to work in a team and also to take leadership.

Program Specific Outcomes PSO I  :  Develop and strengthen the fundamental core concepts that are
required to solve complex problems

REREEEEEEE
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PS02  :  Develop the skills that needs independent  logical  and analytical
thinking. teamwork and leadership
PS03  : Nurture t ie students to investigate and developmeiit of a workable
solution for a rea world problem
PS04 : Develop students for self-learning and practici ng chal lenging

problem solution
PS05  : Train students to apply mathematical skills for new investigation.
PS06 : Train studeilts to expand their know edge of fields related to the ir

current areas of professional specialization.
PS07  : Train students to take-up the real  world challenges to develop
workable solution to a domain specific problem.
PSO8  : Inculcate the passion for continuous earning and doing research for
making a successful professional career.

Mapping between  POs andPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PS 8

Pol
P02
P03
P04
P05
P06
P07

Medium of Instruction English

Program Structure Semester  I

Course Title

Teaching per
Course

University
Internal To'fl'week Examina.ion

Code Theory Prac,ica Credits Duration Marks Marks Mflrks

MTH-101 Trigonometry
3 0 3 2Hrs 50 20 70

MTH-102 Calculus
3 0 3 2Hrs 50 20 70

To'a' 6 0 6

Program Striicture Semester 2

Course
Title

Teaching per
Course

University
I n'crnal Totalweek Examination

Code Credits Marl{s Marks
Tl`eory Practica Duration Marks

MTH-201 Theory of Matrices
3 0 3 2I[rs 50 20 7()

MTH-202 Integral  CalculusandDiffei.entialEquations
3 0 3 2llrs SO 20 70

Total 3 0 3

Program Structure Seinester 3

Course Title

Teaching per
Course

University
Inlcrna' Totalweel{ Examination

Code Cl.edits Marks Marks
Theory Practica Duration Mar.ks

MTH-301 AdvancedCalculus-I
3 0 3 2I+rs 50 20 70

MTH-302 NumericalAnalysis-I
3 0 3 2[Irs 50 2() 70

MTH-303 DifferentialEquations
3 0 3 2 11 rs 50 20 70



E.G. 3001-MathematicalMethods
2 0 2 2Llrs 50 20

70

3002-Groupofsymmetries-I
2 0 2 2]lrs 50 20

70

Total 11 0 11

Program Structure Semester 4

Course
Ti''e

Teaching per
Course

University
Internal Totalweek Examination

Code Credits Mart{s Marks
Theory Practica Duration Marks

MTH-401 AdvancedCalculus-I I
3 0 3 2llrs 50 2'' 70

MTH-402 NumericalAnalysis-I]
3 0 3 2Hrs 50 20 70

MTH-403 Introduction toAbstractAlgebra
3 0 3 2[[l.s 50 20 70

E.G. 4001-MathematicalModCling
2 0 2 2|]rs 50 20

70

4002- Group ofSymmetries-JI
2 0 2 2HI.S SO 20 70

Total ]] 0 1]

Program Structure Semester 5

Course
Title

Teaching per
Course

University
Internal Totalweek Examination

Code Credits M#rks Marks
Theory Practica Durfltion Marks

MTH-501 Group Theory
3 0 3 2[Jrs 50 20 70

MTH-502 Linear Algebra-I
3 0 3 2Hrs 50 20 70

MTH-503 Real  Analysis-I
3 0 3 2 I I rs 50 20 70

MTH-504 Real  Analysis-I I
3 0 3 2Hrs 50 20 70

MTH-SOS Graph Theory
3 0 3 2T,rs 50 20 70

MTH-506 Number Theory-I
3 0 3 2Hrs 50 20 70

F"(;. 5001 -OperationsResearch-I
2 0 2 2l-Ire 50 20 70

5002-ComputerOrientedNumericalMethodsI

2 0 2 2Llrs 50 20

70

5003-FourierSeries
2 0 2 2[Jrs 50 20 70



Total 20 0 20

Program Structure Semester 6

Course
Title

Teaching per
Course

University
Internal Totalweek Examination

Code Credits Mzl rks Marks
Theory Practica Duration Mflrks

MTH-601 Ring Theory
3 0 3 2 I I 11 50 20

I701I

MTH-602 LinearAlgebra-II
3 0 3 2Hrs      . 50 20 70

MTH-603 Real Analysis-Ill
3 0 3 2Hrs 50 20 70

MTH-604 Real Aiialysis-lv
3 0 3 2IIrs SO 20 70

MTH-605 DiscreteMathematics
3 0 3 2Hrs 50 20 70

MTH-606 Number Theory-II
3 0 3 2Hrs 50 20 70

E.a. 600 I -OperatioiisResearch-[I
2 0 2 2IIrs 50 20 70

6002-ComputerorientedNumericalMethods-„

2 0 2 2Hrs 50 20
70

6003-FourierTransformanditsApplications
2 0 2 2IJrs 50 20

70

Total 20 0 20

B.Sc.Mathematics lst Semester Course: MTH-101 :
Trigonometry

C`oursc  Code MTH-101

Course Title Trigonometry

C`rcdit 3

Teaching per Wcck 3  I lrs

Minimum  wi`cks pL`r  Scmcstcr 15  (Including Clas.i work. examination. preparation,  h()lidays etc.)

Efi`ective From .Tune  2017

Purpose of Coui.se The purpose of the course is to  makl` the student capable to undei.stand  and  implL`mcnt
the concepts  of Trigonometry  .

Course objecti vc To make students acquainted  with concepts  of TI.igoni)mi`try

Course Outcomes This course will  enable the students to:
Col  :  F.xplain   the  insight ol`the   fundamental   aspects  of the Ti.igi)in)nietry  .
C02  :  Assimilate the De`  Moivl.e`s theorem and  its applications.

Trigonometric  functions for multiple arguments.
C03  :  Calculatc` the  Indeterminate forms by  using liul.`r.s cxprcssi()ns.

Hyperbolic  l`unctions..

C04  :  Undel.stand the Logai.ithm  ol. complex quantities.  Sepai.atioiis of
Logai.ithmic,  Invei.se cit.culai.  and  Invei.se  hyperbolic  funcliiins  into



ri`al and  imaginary. parts.

C()5  :  Sketch curves  in Trigonometric and   hyperbt)Iic  l`unclions.

C06  :  Apply  .l`i.ig(in(imctry in  social  scicnces. physical  si`icni`cs.  Iil`c sciences
and  a host ol-other disciplines

Mapping bei\\'een COs \`'iihPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col
C02
C03
C04
COS
C06

Prc-reqiiisilc Basics of Mathematics

Course Conlcn` Unit -1
De'  M('i vre.s theorem and  its applications. Trig(tnome`ric  l`unctions for multip e
argumi`nts.

Uni'-[I

Eulcr.s c,`pressions. E\'aluation of lndctcrminat.` forms b}' using I;u •.r.sexprcssions,
Hypi`rbolic functi()ns for rcal  arguments and their inversi`s.

Ulli'-Ill

I.:.\ponenlial.Circu ar and  I lyp.`rbolic ``unctions  of c`()mplcx  variablcs  and  thcii.

identities. Eulcr-s .I`hcorem,   Relations betwccn circular and  Hyperbolic functions.

Unit-lv
I,`igarilhm iil`complex quamilies.  Sepai.ations ol` Logal.ilhmic,  Inverse  cii.culai. and

Inverse  hyperbolic  t`unctions into real  and  imagi nal'y Parts.

Rcl`crcnL`c  I)lit)ks I.       S.I,.  I,oni`y:   Plane 'l`rigonomi`ti.y.  Part  I  ilnd  11.  Mi`Milldn  and  C().  L(tnd()n.

2.      R.  S.  Verma.  K.  S.  Shukla: Text book of.l`rigonomi`try, Pothishala Pvt.  Ltd.
Allahabad.

3.      E.Kreysz ig:  Advanci`d Engineering Matht`matics.  Wilcy India Pvt.  Ltd.
4.      N.P.I}hamore and et al:  College AadhunikGanilshastl`a,  Populur  pi.akashan,

Sura'

TeachingMetht)d`)log,v Classwtli.k. Discussion. Self-S`ud}',  Seminars and/oi. ^ssignment

Evflluzition  Mi.thod 3()% Inti`rnal  assessment  based on class attcndancc.  participation. class ti`st.

quiz.  assignment,  seminar.  internal  c,`amination. ctc.      70% External  bas.`d on
scmi`ster cnd  University examination

B.Sc.Mathematics lst Semester
Course: MTH-102: Calculus

C`oursi` (`tidc MTH-102

C`ourse  Title Calculus

(`redit 3

`l`caching per Wcck
3  Hl.s

Minimum weeks p.`r Semestc`r 15 (Including Class work, examination, preparation, holidays etc.)

I.:11`ecti\.1,I.`rl'm June 201 7

Piii.pose  ol. (`oui.sc The purp``se of the course is to make the student capable to understand and implement
lhe concepts ofcalculus and  lean   its applications.

C`t)ui.seobji`ctivc I`o mak.` students acquainted  with .`oncepts o[`calculus.

C`i`urse Oulc``mes This ctiul.se  will  enable the students to

C()I  :  Explain the  insight of the historical  and  fundamental  a.specls the
Calculus.

C02  :  Assimilate th.` Successivc differen`ia`ion.  Lcibnit7, the(`rem and  its applications
C03  :  Undi`rstand the consi`qllcnces ol` val`ious  mean value `hcorems  l`or

dil`1`crentiablc functions . Asymptotcs.  Concavity,  Convexity and reduction



function.
C04  :  Calculate the Curvalure and radius ol` cui.vatul.e.
C05  : Apply concept of Increasing and Decreasing functions`  Asymptotes.  Concavity

and Convexity
C06  :  Apply calculus  in  social  scienc`cs,  physical  scienccs.  life  sclenccs  and  a  httst

of other disciplines

Mapping between COs withPSOs Psol PS02 PS03 I)S04 PS05 PS06 PS07 PSO8
Col
C02
C03
C04
COS
C06

P,.¢-requisite Basics of Mathematics

Course  Content Unit -I

Successive   differ.`ntiation.   Calculation   ()t`  #"   derivatives   of  s()mi`  standard   functi()nL

(rational functions   and   powers   of  sine,   cosine   functions).   Leibnitz   thL`orcm   and   it`
applications

Unit-Il
Rolle's   Theol.ems   and    its   geomeliical    interpretation.    I,agl.ange.s   Theoi'em   and    ill

geometrical  interpretation.  Cauchy the`)I.em,  Maclaurin   and Ta,vlor sei.ies expansit)ns

Unit-Ill

Cu]vature   and   radius   ol`  curvature   (except   Polar    I.t)rm)>    Increasing   and   Deci.easin
functions, Asymptotes, Concavity and Convexity

Unit-[V
Reduction formulae for integration of
s!7inx,cos"I,fcmnx,cot7`X,5ecn*-,cosecnl.,s!nPi'CoSqx,2.mcosn|.,rmS!`n7lt..

Refel.ence Books I.      Shantjnarayam  Dif`ferential  calculus,  Revised  EditionDecember-2004.  S.
Chand and Co. New Delhi.

2.      Shantinai.ayan:  lntegi.al  calculus,  S.  Chand and co.  New Delhi.
3.       G()rakhprasad:  Djf`f`erential  calculus.  Pothishala l'vt.  Ltd. A I  ahabad.
4.      M.  R.  Spjgel:  Theoi.yandproblems o`` Advanced Calculus,  Schaum's

Publishing Cow  New York.
5,       N.P.Bhamoreandetal:Col cgc Aadhunik Ganil shastra.  P()pular Prakashan.

Sul.a'.

Teaching Methodology Classwol.k, Discussion. Self-Study,  Seminal.s and/()I. Assignmciil

Evaluation Method 30%  Internal assessment  based on  class attendance`  participation.  class tc.st`

quiz. assignment,  seminar.  internal  cxamination`  etc.      700/o Extcrna basecl on
semester end  University examination

B.Sc. Mathematics 2nd Semester Course: MTH-201: Theory of
Matrices

Course Code MTH-20l
Course Title Theory of Matrices
Credit 3

Teaching per Week 3  Hl.s

Minimum weeks per Semester 15  (Including Class work. examination, prepai.ation:  holidays etc.)

Effective From June 2017

Purpose of Course l`he purpose of the course  is to  make the sludcnt .`apablc to  understand and  implement
the theory of matrices with  its  applications.



C`oursc()utctimcs This ct)ursc will  enabli` the students to:

CO I  :  F,xplain the insight ot` I.undamen`al  aspects the theor,v ot. matrices.
C02  :  Undel.stand the genesis of theory ofmalrices..
C03  :  I.eai.n   elementary raw opei.atit)ns, rank theory and   matrix

properti`.s.
C04  :  Find eigen  values and corresponding eigenvectors  t`ol. a square

matrix.

C()5  :  C alculate s()lulion ot` linear s.vs`em  ol`equation.

C06  :  Apply  matrix theory   in  s(tcial  scicnccs,  physical  scicnc.`s.Iilcscicni`.`s
and a  host   ot`othcr disciplines.

Mapping bctwccn COs withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
Col
C02
C03
C04
COS
C06

Pro-requisili` ]}asics (i`` Matrices

C`ourse C()n`ent Unil-I

prei.equisite  01` malrices  (Dil`l`ei.enl  l} r)es  01` matrices.  opei.atioiis  On  mall.ii`es,  pi.OperlieL

ol`  `1Pera lions  ol`  mati.ices).   Elementary   I.ow   operati`)ns.   Row-redui`ed  echelon   I.orms
lnvi`rsc ol` matrix by row -rc`duced echelon  1`orm.

Unit-']

Lineal.  independence and dependence i)l` rows.  Rov,' rank of a  matrix. Quadratic  forms.

Unit-Ill
r|`raci`  of matlix  and  ils  propl`rlies.  So

ution  ol` homogeneous  systeni  or linear  equation
using row -reduced echelon  l`orms.

(Jnit-]V

Characteristic   equati()n   of  a   matrix.   Meth()d   to   find   Characteriastic   equation   usin
dctc`rminant zind minors ofa matrix. Eigcn valu.`s and Eigen vectors of a matrix. Cayley
Llamilton   theorem   and   its   application   to   find   an   inverse   of`  a   matrix,   Method   o
diagonalization.

Rel`ei.en ce  Bti`) ks I.      Krishnamurth,v, Mainra and Aroi.a:  ^n  Introduction lo linear Algebra,
^11ilialed Wesl Press Pvl.  Lld.. New De hi.

2.      Erwin  Kreyszig:  Advanced Engineering Mathema (ics.  Wiley  India  (P)  I.Ld.,

2009.
3.       B.S.Vesta and suchi  vasta:  Theory ol`Matrices; 4rd   Edition -2014, New Age

lntemalional  (P)  I.td.  Publishers. New Delhi.

4.        Shantinarflyan:  'I`cxt b()ok ot`Matrices.  S. Chand and c()..  New I)elhi.
5.         II.  K.  I)ass.  LI.C.  Saxena.  M.  I).  Rdisinghania:  S Implil`ii`d  i`oill.si`  in  Matrices.

S. Chand and Co., NewDelhi.
6.      N.P.Bhamore and e` al: College ^adhunik Ganit  shas`ra,  Popular prakashan`

Surat.
'l`eaching Method()logy

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

I.:valualitin  Mc`hod 30%  ln`cl.nal  ass€ssmen(  based on class attcndancc. participation`  class test.

qui/.  assignment. seminar.  inlernal i`xamina`ion. e`c.      70% I-`.,`terna based on
si`mcstcr cnd  lJnivt;`rsity  e.\amination

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

Course Code MTH-202
(`ol''.se  Ti'lc Integral Calculus and Differential  Equations

Credit 3

1`ciiching pi`r  Week 3   1-ll.s



Minimum weeks per Scmcster 15  (Including Class work` examination,  prepai.ation,  holidays ctc.)

Effective Fi.om June 2017

Pul.pose o``Course The purpose of the coul.se is to make the student capable to undel.stand and  implemem
the Integral  Calculus and  Differential  Equation.

Coul.se Obj ectj vc The purpose of the course is to make the student capable to understand and implement
the Integral Calculus and D itTel.entia Equation.

Course Outcomes The course will enable the students to:
Col  :  Understand the genesis of  Integral  Calculus   and i)rdinai.y dil`l`cren`ial

equations.
C02 : Sketch curves in Cartesian coordinate systems.
C03  :To solve first order first degree and  first order higher dcgrcc   dil`1`erentia

equation.
C04  :  GI.asp the concept ofa general  solution ora  highcl. oi.dcr   linear di [Tei.enlial

equation ol` an  arbitrary ol.der and  also  leam  a  few  methods tti obtain  ihe

general  solution  of such equations.
C05  :  1`o solve  in itjal  and  boundai`y  value  pi.ob em.
C06  :  Apply Integral  Calculus  and  Differential Equati()ns  in  s()cial  scicnces,

physical  sciences,  lil`e sciences and u host   (`fothei. disciplines

Mapping between cos withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col
C02
C03
C04
C05
C06

Pre-requisite Basics ofDei.ivative

Course Content Unit-I
Curve Tracing  : Equation of the form y = f(x),Equation of the form y2 =
f(x).Parametric  equations.  TI.acing of Polar cui.ves.

Unit-II

Applica' ion  o[` Integral  calcu us:  Length  ol`a  cui.ve,  Intrinsic  equatit)n  (except  polai`

coiirdinatcs).

Unit:Ill

Bernoul i's  equation,  F,xact  di fl`ei.entia equation.  Diffcrcntial  equations of` tlrst order

and  higher  degl.ee  :  Solvable  l`or  x, y, p  and  I ,agi.ange.s  equatii)n.  C`laii.aul.s  equation.

Unit-IV

LinearDifferenlial Equations with  constant coefficients:  Complimental..y  functions.
Particular  Integral,General  Solution.  Method for finding.Pailiculai. lntegi.al  specially  ``or

enx, sinax, cosax,  polynomial  in  lei.ms of x, eaxv and xV,  where V  is a function  ol` x.

Reference Books I.       I.Shantinarayan   :  Dil`ferential  calculus ,4th edition  -2001.Shyamlal  chai.itablc

Trust.Ram nagar New Delhi,  S. Chand and Company LTD.
2.       Shanlinarayan:  Integl.al  calcu us.  Rcviscd  liditi()n-2()09.  S.Chflnd  and  Co.`

New I)elhi.
3.      Gorakhprasad:  Integral  calculus` Pothishala pvt.Ltd., Allah&bad.
4.      D.A.Murray:  Differential Equations,  Tata MC Graw Hills.
5.      Frank Ayres:  Theoi.y and prob ems  on  Di [`fei.entia Equations.  Mc  Graw  I I i 11

Book Co.. New York.
6.       N.P.Dhamore  and  et  al:  College  Aadhunik  Ganit  shasti.a.  Popiiltli'  Pi'akashan.

Sul.at.

Teaching Methodolt)gy Classwork. Discussion. Sell`-Study.  Seminars and/oi. ^ssigniiienl

Evaluation  Metliod 3()% Internal  assessment based on class  attendance,  participation. class test.

quiz. assignmenl,  seminar,  intei.nal  examination, etc.      7()% F,xtei`Iiabased oil

semeslei. elid University examination



B.Sc.   Mathematics 3nd Semester Course: MTH-301: Advanced
Calculus-I

C`oui.se Code MTH-Sol
(,`oul.sc  Title Advanced Calculus-I

C`redi' 3

'l`caching pi.r  Wei.k
3  Llrs

Minimum wccks per Semi`stcr 15 (Including Class work. examination,  preparation, ht)lidrys ctc.)

I.;I.I.e.`livc`I.`rom .'unc  2018

Purposi`  ol`(`oui.se
'rhe purpose oflhc course is to  make the student capable to understand and  implement

the  l`unction  ol`two  variable and their calculus.

C()ursc ()bjective I`(t make students acquainted with concepts ofthc function of two variable and their
calculus.

C()ursc Outc()mcs
'I`hc ct)urse  will  enable thi' students to:

CX)I  :  Explain the  insight ()fthe function of two variable and their
calculus.

C02  :  Understand   the  Limits and Con linuity  {tfa  l`unction  oflw(t  variablc`s.  Partial

Dif`l`L`ri`ntiation.

C()3  :  I``ind surt`ace  integral  of the  surfaces.

C04  :  Understand   basics ol` vector calculus.
C()5  :  ^pply  multivariabl.| cfllculus to s()lvc function ()l` two variable  probli`ms.

C()6  : Apply Integral  calculus offunction of two variable and   vcctt>r calculus in
s()cial  s..iences.  physical  scienccs.  life  sciencc`s and  a host   ofothcr
di.`ciplincs

Mapping bi`tu i`i`n  COs ``'ithPS()s Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
Col
C02
C03
C04
COS
C06

Pre-ri.quisi`c Basics ol`calculus

Coursi`Conti`nt Unit  I:

Limits and Continuity ol`a function ol`two variablcs. Partial Dil`fercntialion. Total
Differential. Composite  function, Homogeneous  functit)ns.

Unit  11:

Taylor`s thetlrem  l`or functions `)ftwo  variables.  Maclaurian.s expansions  in power
sei.ies. Jacobian.

Unit   111:

Vcc`or point l`uni`tion.  Dil`ferentiation  ol`a Vector point  l`unction.  Gradient.  Divcrgcncc

and  Curl  and their propr`Ilics.  Lini-  Integral.

Unit  „':
Unit  IV: Surl`ai`i`    ln`cgral. Grcon.s.  Gauss.and      Stoke.s      thc`)rcms   (Onl}'  l`or
Cartesi an c`oordinates ).

Rct`.`rcnccB()oks I.      Shantinarayan. P.  K.  Mittal  :  A course of Mathematical  Analysis,  S.  Chard and
C`o.`  Nc`w Delhi.

2.      I lal.i  Kishan  :  Vector Algebra and calculus.  Atlantic pub. &  I)istributors(P)
I,Ld.`  New  Delhi.

3.       '[`.  M.  Apost{7l  :  Mathemalical  Analysis.  Nal.(isa  publishing Ll{tuse.  New  I)clhi.

4.       S.C.Mal ik :  Mathematical  Analysis.  Wilcy-Lasti`rn  Ltd.  New Delhi.
5.      N.  P.  Bhamoi.¢ & ct cl  :  Mathematics  papei`  IIl-IV. Popular prakashan.  Surat

'l`i`dchingMi`thod()log}'
Classwt)rk.  Discussion.  Self-Study.  S.`minars and/or Assignment

F,\/aliiatioli  Metht)d 30%  [n(et.nat  assessment based on class attendance. participation, class test.

quiz-ass ignmenl. seminar,  intemal  examination, etc.      70% Externa based on
semcslcr cnd  University  examination



B.Sc. Mathematics 3nd Semester Course: MTH-302:
Numerical Analysis-I

Cowl.sc  Code MTH-302
Course Title Numerical Analysis-I
Cl.edit 3

Teaching per Week 3Hrs

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

Effcctivc  +`rom .June  2018

Purpose of course The purpose of the course is to  make the student capable to understand and  implcmcm
the c(`nccpts of basics of numerical  methods   and  its applications.

Course objective To make students acquainted with  concepts of numerical  moth()ds

Course Outcomes Thi-course will  cmblc the students to:
Col  :  Explain the  insight of the numerical  analysis.
C02  : Understand the errors and their numerica computation
C03  :  Obtain  numerjcal  solutions ofaIgcbraic and transcendental  equations.

C04  ..  Learn about  various  interpolating and  cxti.apolating   moth(tds.
C05  :  pl.edict futurc trend  by   interpo ating and e.xtrapolating methods.
C06  :  Apply numerical analysis  in   social  scicnccs. physical  scicnccs`  life  scicncL`s

and a  host   of other disciplines

Mapping between COs withI)sos Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col
C02
C03
C04
C05
C06

Pre-requisite Basics of Mathematics

Course Content Uni'  I:

Error e`stimation:  Errors and their computations.  A  genel.al  error  l``irmula.

Unit  IT:

Numel.ical  Solutions ol` Algebl.aic and Transcendental  Equations:  13isccti()n  Mcthi`d.
Mcthod ofFalsc  position.  Iteration  Method. Newton-Raphson's  Method.

Unit  Ill:

Forward Differences, Backward Diffel.ences. Central Differences.  Symbolic I.i-ation and

separation of symbols, Differences ofpolynomials.

Unit IV:
Newton.s Forward and Backward  Formulae. Ciauss.  Interpolation f()I.mulai`.

Refei.encc Hooks I,       S.  S.  Sastry  :  Introductory  methods ol`Numcrical  Analysis.  PI.entice-llall  of`

India Pvt.  Ltd.;  5th Edition.
2.      M. K. Jain,  Iyengel., Jain  : Numei.ical  Methods  for scientific  and F,ngineei.ing

Computations,  New Age  International  I,ld.
3.      Goel.Mittal  :  Numci.ical  Analysis.  Pi.agati  Prakashan.  Mccrut.

4.      Kaiser A.  Kunz  : Numerical  Analysis`  MC  GI.aw mll  Book  co..  London.
5.      James I.  Buchanan,  Peter R.  Turiier.  Numerical  Metht)ds and  ^nalysis.  Mc

Grow Ili  I Book Co..  I,ondon.
6.       P.  C.  Biswal:Numcl.icalAnalysis,Prontice-Hallollndia.  2008.

7.       Il.  C.  Sa,`ena:  Finite  Dit`ferenccs  and  Numerical  Analysis.  S.  Chandand  c`i)„

2005.

Tcaching Mclhodology Classwork, Discussion,  Sell`-Study.  Seminars and/or Assignmcnl



F\`alualion  Method 3()%  Internal  assessment based on  class attendance. participation. class leste

qui7. assignment. seminar. int.`mal  e,`amination, ctc.      700/o E,xtcmal  basi.d on
s.`mcstcr cnd  Univ.`rsity examination

B.Sc. Mathematics 3nd Semester Course: MTH-303:
Differential-Equations

Coul.sl`  C`{,dl` MTH-303
Coursi`  'I`itlc Differential-Equations

Cl.|.di' 3

Teachiilg pei.  Week 3Hrs

Minimum  \ly'eeks per Semester 15 (Including Class work, examination, preparation, holida}'s etc.)

F,l`l`ective  From June 2018

I'urpose ol`Coui.se The purpose of the course is to make the student capable to understand and implement
the higher order differential  equation and basics of pai.tial  dilTerential  equation.

Ct)urse()hieL`ti\Je To make students acquainted with concepts of highei. ol.der dil`ferential  equation and
basics ol`parlial  dil`l`erential equation.

C`oiii.scoutc`omi`s
'I`hc i`{iilrse \vill  enable the students to:

Col  :  E,xplain the  insight ()fthe Linear Dif`fercntial  Equations with  variable
coeflicic.nts.

C02  :  Undcrs`and  Second (irdcr  I)il`l`crcntial  Equations
C03  :  I i`am  about  Formation ol` Partial  I)if`t`erential  Equation.
(`04  : Solve Parti al  I)il`l`ercntial  F;quations  by di ri`cl integral  methods.
C05  :  ()btain  solu tion Non inear Partial  Dil.ferential  Equations o[` first order.
C`()6  :  Apply  dit`t`crcntial  i`quation  in   social  scienccs.  physical  sciences.  life

scicnces   and a host ofothcr disciplini`s

Mapping between C0s withI)SOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col

C02
C03

C04
C05
C06

l'i.a-requisilc Basics ol.ordinary differcntia]  equation and  partial  derivative

(``)u I.se  C`on`en I Unit  I:

I, i near D i ``l`erenLia F.quaLions \`ilh vari able coel`llcients` Homogeneous Dil`l`erential
Equati{ins.  I.egendl.e.s Dil`rerential  Equation.

Unit   11:

Sec`tnd  order Difl`ci.cntial  F,quati`)ns:  Siilution  in `crms of kn()wn  lnti`gral.  S()luti()n  by
method ol` removal ol` first order derivalives. Method or Changing Independent Variable.

Unit  Ill:

Forma'io n (1 t` Part i al  Differential  Equat jen.  Solutiiin or partial  I)ifi`ercntial  Equations.
F,quati(.ns solvable  by direct  integral.

Unit  IV:

l'al.tial  I)il`t`cren(ial  Equations  ot` Lirsl order.  Non] incar ParLial  Differential  Equations of
llI.sl order.  Some  special  methods.

Rct`i`renc.`13t)oks I.      I). A.  Murray:  An Introductory course in Differential  Equations. Orient
Longmans, Bombay.

2.      N.  Sncddon:  L;lcmonts ofl'artial  Differential  Equations`  MCGraw Hil l}()ok

('ompany.



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

4. Gorakh  pi.asad  :  Differential  F.quations. Polhishala Pvt.  I ,td.. Allahabad.
5. M. D.  Rai  Singhania :  Differential  Equations,  S.  Chand  &  Ct).. New Delhi.
6. Nita I-I.  Shah  :  Ordinal.y  and  Partial  Differential  r,quations  :  l`hcol`y  and

Applications. PHI  Leaning  Pvt.  Ltd,  New Delhi.

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

Teaching Methodology Classwork` Discussion.  Self-Study.  Seminars and/or Assignmi`nt

Evaluation  Method 30% Internal  assessment based on  class attendance. participation.  class test.

quiz.  assignment,  seminar, internal  examination. etc.      70% External  based on
scmcster cnd University  e,`aminalion

B.Sc.  Mathematics 3nd Semester Course: I].G.-300l :
Mathematical Methods

Course C`ode E.G.-3001

Course Title Mathematical Methods
Cl.edit 2

Teaching pel.  Week 2Hrs

Minimum  weeks per Semester 15  (Including Class work, examination. preparatit)n.  holidays clc.)

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 ol` Malhemalical  dil`l`erence Method.

Course Outcomes The course will enable the students to:
Col  :  Explain the insight ol`the di`l`erence calc ulus.

C02  :  lJnderstand  Finite difference and  Meth()d of unknown  c()cf`ficicnts
C03  :  Learn about Difference equati(tn.
C04  : Solve problem ofDit

`fercncc  equation.

C05  :  Obtainsolution  c)fHomogeneous       dit`ference       equations       withconstant
coefficicnts.

COO  : Apply difference Galculus  in   social  scienccs,  ph}'sical  scicnci`.`.  Iifo

sciences   and a host   ofothei. disciplines

Mapping between cos v,JithPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col
C02
C03
C04
C05
C06

Pre-requisite Basics ofMathcmatics

Course Content Unit  I:

Notations of finite  difference calculus.  Operators E. A  ` Relations bctwc6`n  different
opei.ators and their pi.osperities,  Relation bclween  din`ercnce  and dill

`erential  operators.

Method of constructing difference tables.  I``inding the  missing tei.ms.

Unit  11:

Factorial  niitati()n. I-:xpi.cssi()n  ()t` p()lyn()mials  in
'actoi.ial  notation  b}i  using  fin

ilc

dil`l`crenccs.  Method of unknown  cocflicii`nls.

Unit  TII:

Difference equations:  OI.der and degree ol`a dil`[`erence equatic>n,  So ution  ol`di lTerence
equations,     llomogeneous       difference       equations       with  constant c()i`fficicnts.

Reference Books I.       S.S.  Sastry  :  Introductory  meth()ds  ()fNumerical  Analysis.  Pi.entice-I-lall  ()I

India  Pvt.  Ltd.:  4th  Edition.



2. M.  K.  lain,  Iyenger,  lain: Numerical  Methods  l`or  Scientilic and Engineering
Computations. New Age  International  Lld.

3. (`]oel.  Mittal  :  Numet.ical  Analysis,  I'ragaLi  Prakashan.  Meerut.
4. Kaiser A.  Kun/, : Numerical  ^nalysis, MCGraw Hill  Book Co..  I.ondon.
5. `lames  I.  I}ui`hanan.  Pclcl.  R.  'l`urnei.  :  Numi`ric`al  Methods &  Analysis.  Mi`Gra\`'

I lill  Bttok  Ctt..  I,ondon.

Teaclling  Mctli`)dolog.v Classwork,  Discussion. Self-Study.  Seminars and/oi. Assignment

l':valuatit)n  Mi.thod 30%  lntci.nal asscssmcnt based on class attendance. partii`ipation`  class test,

qui/.. assignment. seminar.  internal examination.  etc.      70% External  basi`d on
senlcstcr i`nd  Unjvcrsity i`xamination

B.Sc.  Mathematics 3nd Semester Course: E.G.-3002: Group of
Symmetries-I

C`{)ursc  C`()de E.G.-3002

Ct>ursL.Title G ron p of Symmetries-I
C`rl.dit 2

Teaching pi`i.  Wci`k 2  I [rs

Minimum  \\'ecks per Scmcstcr I 5  (Lncluding Class work. examination. preparation.  holiday s cLc.)

F,l`l`eeti\Jc  I.`rom June 2018

Pui.pose  it``(`oursi` The purpose iif the course is to make the student capable to understand and implement
the Gr(iup ot` Symmctries.

Coursi`()b..ii`cti\Ji.
`l.o make studi`nts acquainted with concl`pts of` Artiflcial  lntL>lligi`ncc and its

applica,il,ns.

Ct)ui.``i`outL`om..s
'I`hc` c()urs.` \\'ill  cnabli` the  studi`nts to:

C()I   :  F,xplain the insight ol`the Group theory.
C()2  : Understand Sub group and their properties
C03  :  I,cai.n ab``ul Symmetry  planes and   rc[1eclion   symmetry.
C()4  :  Solve pi.oblem ol` Product ol` s}'mmetl.y operations.

C`()5  : ^nalyzc consequences  of Rotation axes and rotation symmetry
(`06  :  Apply Group ol. Symmctries in   social  scien.`cs.  physical  scienccs.  life

SC̀ icnces  and a host   ol`other disciplines

Mapping between cos withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
Col
C02
C03
C04
C05
C06

Pri`-requisi`e Basics ol` Mathcmalics

Course Content Unit  I:

Delinition  til` a group and  its elementar,v  properties. ()I.der ol` a group. ()rder ot` an
clc`mcnt ol` zi group. Group  multiplication tables.  Lxampli`s ol.groups includingfinitL`

groups and  infinite groups,  Abelian groups. Cyclic groups.

Unit  11:

Subgi.oup, Condition that a subset is a subgroup. Examples or subgroups, Basic concept
of s.vmmetry.  Symmetry elements and symmetry  t)perations in a space,  Identity
symmetry operation .

lJnit  Ill:

Symmcti.y  planes and  rcflcction symmetry.   Inversion   ccntrc`   and  inversion
symmetry.  Rotation axes and rotation symmcti.y.  Improper axes and  improper rotation
symmetry.  Product ot` symmetry operations.

Ref.ci.cncc  B`)()ks I.      F. A.CoLlon:  Chemical  application ot`group theol.y`  Wiley Inter science,  Wiley.

Eastern Ltd.. New Delhi.



2.      G.  Davidson:  Intro.  Group Theory  ``or chemists, Applied scienc`e publisher.
3.      I.  N.  Herstein: Topics in Algi`bi.a.  Wiley  F,astern  I,td..  New I)clhi

Teaching  Mcthodolog}J C`lasswork. Discussion. Self-Study.  Seminars and/or Assignmi`nt

I;valuation  Method 30% Intcmal  assessment based on  class attendance.  participalion. .`l@ss lcsl.

quiz.  assignment. seminar. internal  examinatii.n. etc.      70% I,xternal  based on
semester end University cxamination

B.Sc. Mathematics 4th Semester Course: MTH-40l : Advanced
Calculus-II

Course Code MTH-40l
Course Title Advanced Calculus-Il
Credit 3

Teaching per Week 3Hrs

Minimum wccks per Scmcster 15  (Including Class  w{ti.k. c,`aminatiiin.  preparation.  hiilidays clc.)

Efl`ective  From June  2018

Purpose of C`ourse The pui.posL` ofthc c()ursc  is to  make the studi`nt cartabli` 1`> undcrstzmd  and  impl..iiii`nl
the  Special  function,  double Triple integral  and  Laplaci` transform

Course Objcctivc To make sludonts acquainted with concepts  ol` lhc  Special  function, double 'l'riplc
integral and I,aplacc transform.

Coui.se Oulct)mes The course will enable the studenls to:
Col  :  Explain  the  insight of the beta gamma  l`unctiiin  and  Maxinia-Minimarol.
functionsoftwovar iables.
C02  :  Understand  Double and tripli-inti`gi.als
C03  :  Learn abi)ut Laplace transform .
C04  :  Reali7e impoi.lance of Laplace transfoim.
C05  :  Deteimine various Inverse  I,apace li.ansl

`orm.

COO  :  ^pply the  Special  functioli. douttle Ti.ipl e  integral  and  I,aT)lace  li.aiisrorm  ill

s(icial  s.`icnccs.  physical  sci ences.  Ii``c̀    scicnccs   and  a  host   ol`(ithcr   disciplines

Mapping bct\`'ccn COs withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col
C02
C03
C04
C05
C06

Pre-requislte Basics of Mathematics

Course Content Unit  I:

Maxi rna-  Minimaforfunct ion sol`twovariablcs:Nccessaryandsut`t.lcic`ntconditionsfor

extreme points.

Unil  1]:

I)oubleandTriplc  lnt.`grals:C`hangcoforder of Doublcintcgrals. ^rca.

Unit  Ill:

Beta-Gamma functions:  Relation  between Beta and Gammzi  l`unctions. Properties.
Applications of Beta.Gamma  function.

Unit  lIV:

ljaplace Transforms:  Laplace Transform  of elemental.y  l`unc`iiins.  Pi.t)pellies til` I.aplai`e
Transfomi. Dil`l`erentiation  and  Integration ol` I.aplace Trans[`orm.  I,aplace Transr`)rm  ol`
derivatjves and  inlegrals.Inverse of Laplace  Ti.ansl`oi.in:  Metlit)d  ol` Partial  t`i.aclitiiis.
Properties of inverse Laplace Transform.

Rcfi`rcnccl}{`(tks I.      David v.  Widd.`r  : Advanced c`alculus.  Plll  I.coming pvt.  Ltd. New  I)clhi

2.       Ki.cysig:  Advanced Engineering Math.`matii`s. John  wiley. New Y()I.k.1999.
3.      Shantinal`ayan. P. K. Mittal  :  A course ()"athematical Anal}'sis.  S. Chand and

Co.. New Delhi.



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

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

F,\'alualii)nMeth``d 3()%  Internal  assessment based on  i`lass attendance.  i)ai.ticipation.  class test.

qui7.  assignment.  seminar,  in`emal  examination. etc.      70%  External  based  on
semes`er end  University examination

B.Sc. Mathematics 4th Semester Course: MTH-402: Numerical
Analysis-II

C`ourse  (`tide MTH-402

Coul.Se'I`itll` Numerical  Analysis-I I

Crcdi' 3

Teaching per Week 3  I+rs

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

lJlt`|.ctivl.I,'rom June  2018

l'urp()sc` `)I. Course
'l`hc pui.pose orthc ct`ursc is to  make the student capable lo  understand and  implement

the con.`cpts oJ` numerical  methods   and  its applications.

Ctiui.se ()hjecli\ e To make students acquainted with concepts {)r numerical  methods

Course()utcomi```
'l`hc course will  l`nablc the students to:

C() I  :  I.`plain (hi` insight ofthc numerical  ann ysis.
C()2  :  UndL`rstand the  Lagrangc.s Interpolation  I.`ormula. Di\'idcd  Dift`.`rcnccs.

Newton.s General ln tcrpol ation  I.`ormu I a
C()3  :  Obtain  numei.ical  Dil

`ferentiation.

C()4  : Lean about Numerical  Integration.
C()5  :Determine   Solution ol`OI.dinai.y Di t`fel.ential  F,quations by Ta} lor.s senes

mclhod.  Pi card`s appl.a.`jmation method.  Eulcr.s method.
C()6  :  Apply numerical  ana ysis  in   social  sciences.  physical  sciences.  Iil`e  sci ences

and a host   ofolher disciplines

Mapping between cos withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
Col
C02
C03
C04
COS
C06

I,,.I.-rl.quisitc I}asics of Malhcmatics

(`()urs.`  C`ontcnt Unit  I:

F`initc  di fferi`ncc with unequal  interval.  Lagrangc.s lnti`rpolation Formula.  Divided
Dirl`ercnces.  N.`\\1on.s General  lnterpoliitit)n  li`(trmula.

Unit  11:

Numcric al  Dit`f.crentiatjon:   I st and 2nd order derivatives based on Newton.s i`orward
and backward difference interpolation t`omulae.

Unil  '11:

Numerical  Integration:  General  lntegra lion  t``imula,  Trapezoidal  Rule.  Simpson.s  I/3-
Rule.  Simp`son.s  3/8-Rule.

Unit  IV:

Solution ol`Ordinary Differential  Equa lions by Taylor's sei.ies method.  Picard's

approximation method, Euler's method.

Ret`i`rcncc  13ttttks I.       S.  S.  Sastry  ;  Introductory  methods ol.Numerical ^nalysis.  Prcnticc-Hall ot`
India Pvt.  Ltd.; 4th  Lditit)n.

2.       M.  K. Join.  Iycngi`r..lain:  Num.`rical  Mt`thods for scientit-ic  and Engineering



Computations. New Age lnternational  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 and Analysis,

MCGraw Hill  Book  Co.,  London

Teaching Methodo logy Classv,Jork, Discussion,  Self-Study.  Seminars and/or Assignment

Evaluation Method 30% [ntcrnal  assessment based on  class attendance,  participation. class test.

quiz,.  assignment. seminar.  internal examination. elc. 70% I.:xtei.nal  based on

semester end University examination

B.Sc. Mathematics 4th Semester Course:  MTH-403: Introduction to
Abstract Algebra

Course Code MTH-403
Course Title Introduction to Abstract Algebra
Credit 3

'l`caching per Week
3  H'.s

Minimum weeks p.`r Scmcster 15  (Including  Class  \t'ork.  cxaminati()n.  prepai.ation,  holidays  ctc.)

Efl`ective  From .Junc  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 ofnumbei. theory .

Course oiitcomes To make students acquainted with concepts of Basic real  analysis and basic  of numbei.
theory.

Course Objcctivc The coui.se will  enable  thi-students to:

Col  :  Explain the insight ol`the Divisors GCD  and  LC`M.
C02  :  Undel.stand the basics of group and elemental.y properties o`` group
C03  :  Recognize  Subgroups.  CyclicGi.()ups. Ordci.ol. anclc`ment.

C04  :  Learn about basics ol` Ring theory.
COS  :Dctcrmine   Least Common mu tiplc.  I'rimc  numbl`rs.  I'`undanic`ntal  thc`()I.l`m

ol`Arithmetic.
COO  :  Apply Basic ofnumbcr theory in   social  scicnces.  p hysical  .`cicnccs.  Iif`c  scicncc`s

and a host   of other disciplines.

Mapping between COs withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col
C02
C03
C04
COS
C06

Pre-requisite Basics of Mathematics

Course  Content Unit  I:

Divisors.Greatestcommondivisoi..Lcaslcommonmu]tiplc,Primenumbci.s.

Fundamcntalthcoremol`Arithmctic, C()ngi'uencc relation.  I-;quivalenccclasscs.

Unit  11:

DefinitionofaGroup.Examplesol`Group.elemenlal.ypi.opel.tiesot`a(`irouT)`FinileGrtiurts.

Unit  Ill:

Subgroups. CyclicGroups, Order()t` anelcmcnt.

Unit lv :
DefinitionofaRing.F,xamplcsofRing,Intcgl.alDomain.Field.[}oolcanRing.

Reference Books I.       I. N.  Herstein:Topics  in  Algebra, Wilcy Eastern I_,td.,  New Delhi.  2006.
2.      I. H. Sheth:Abstract Algebra,Niravprakashan, ^hmedabad.
3.      N.  S.  GopalKrishnan  :UniversityAlgcbra,  WileyEastern  Ltd.



4. P.R.Bhattacharya,S.K.Jainands.R.Nagpaul:BasicAbstract^lgebra.Cambridge

Univel.sitypress.  Indian  Edition.1997.

5. Shan[inarayan:Modern Algebra,S. Chand and Co., New  Delhi.
6. Sergel.ang  :Algebra. ^ddilionwesley,1993.
7. Surjcct. Kazizameeruddin:Modern Algebra.  Vikaspublishingl-louse.

'|Tcaching  Mcth{)dolog}`
Class\\'()rk. Discussion. Sc.lf-Stud}',  Sc`minars and/or Assignml`nt

I.:\'aluati{)n  Method 30%  Inlci.nal  assessment  based {m class at`endani`e.  participatit}n` i`lass lest.

qui/_ assignment, seminal..  internal  e.`amination` ctc.      70% F„`lcrnal  basi`d on
scmesti`r i`nd University  c,`aminatii)n

B.Sc. Mathematics 4th Semester Course: E.G.-4001:
Mathematical Modeling

Ci)ursc  C()dc E.G.-400l

C`ours..T.Itlc Mathematical Modelling
Credit 2

Teaching iier Week 2Hrs

Minimum  wccks pci.  Semcstcl. 15  (Including Class  work. examination. preparation. holidays etc.)

El'I`|.c'ivl.I.''.om .'une  2018

Piirp``se {tl. (`oursc The pui.pose of the course is to make the sludent capable to undersland and  implement
thi` concepts of  Mathematical  Modelling .

C`t)ursi`Ob_ii`cti\c To make studL`nts acquainted with concepts Mathi'matical Modi`lling.

Coui.se ()u`comes The course \`'ill enable the students lo:
C()I   :  F,xplain  the insight i)l` the Mathematical  Modelling.
C()2  : explain  lhe i`oncept o

` rna(hema`ical  modelling

COS  :  I-(`rmulale the  I.cal  \v(il.ld  problem  int(i  Mdlhcmalical  r{`i.in.

C04  :  anal}'zc the'  malhi`matical  mod cl.

COS  : l'redict the future by using mathematical modc„ing.
C06  :  Apply  Mathematical  modelling in   social  scienci`s. physical  scii`nccs.  Ii fe

sciences   and a host   ol`other disciplines

Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
CO1

C02
C03
C04
C05
C06

I)rc-,.I.quisiLl. [}asics Ordinary difl`eren`ial  equal;on

(`oursi` (`ontcnt Unit  I:

Malhemalii`al  modelling through ordinary dilTerential  equation ol. I-irst order.  Linear

grt)wih models;  Linear decay  models, M{idels  for growth ol` Science and  scientists.

Unit   11:

Nttn-lineal. gri)wth and  decay  models.  Model  ot` Logistic  law ol`popu Ia(ion.  Spread ol`
technological  innovalion.  Spread ol` inl`eclious diseases.

Unit  Ill:

Mathematical modcls of geometrical  problems through  ordinary difl`crcntial  equation of.
first order,  Simple geometrical  problems,  Orthogonal  trajectories.

Ri` fi`i.cncc  13o`)ks I.      J. N.  Kapoor:  Math.`matical  Modelling` New Age lntcmational  publishers.
New Delh I

2.      Ki.eysig:  Advanced Engineering Mathematics..John  wile}. New York,1999.

3.      J.  K.  Sharma:  OR Thcor}' & ^pplicati()ns,  Mac  Milian  India  Ltd..1998.
4.      G.Hadley:Linear  pi.ogramming, Narosa publishing     House.   New



Delhi.1995.

5.      G.  Paria  :  Linear programming. Transportation. Assignment.  Game.13o()ks &
Allied Pvt.  Ltd.  Calcutta.

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

Evaluation Method 30% Internal  assessment based on class attendance, participation, class test.

quiz, assignment,  seminal.. internal  examination.  eta.      70% F,xternal  based on
semester end  University examination

B.Sc. Mathematics 4th Semester Course: H.G.-4002: Group of
Symmetries-II

Coui.se  Code E.G.-4002

Course Title Group of Symmetries-II
CrL,dit 2
'l`caching per  Wcck

2Hrs

Minimum wi`eks per Semestc`r 15 (Including Class work. examination. preparation.  holidays ctc.)

F,ffeclive Fi.om 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 ^rtificial  lnte"geiice  &nd  its
applications.

Course Outcomes The course will  cnablc the` students t():
Col  :  Explain the  insight ol`the Formation  ofgi.oups ot`symmclrics.
C02  :  Understand  formation  of gi.oups of symmetiies of the  Chemical  Mi)lee ules

C03  :  I,earn about Concept of isomorphism ol` groups.
C04  :  Recognize lsomorphism of group  S3  ol`the symmetries ot`an equilalera

triangle with the gi.oup ofsymmeli.ies orNH3, PC13,  CHC13.

C05  :Determine  lsomorphism  ol`group  S3  ol`thc  s}Jmmcli`ies  ol`an  cqiiilali`I.a
ti.ianglc with  the  gi.oup ol` symmetrics

C06  :  Apply Group ()fsymmetrics  in   social  sc icnccs.  physical  scic nccs.11  IC

sciences   and a host   ol`olher disciplines

Mapping between cos withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS
C06

Pre-requisite Basics of Group of Symmctries

Coui.se Content Unit  I:

Formati{`n or gi.oups of symmetries (in  space) of the follo\\ring Plane  figui.es (I.egai.ded
as  rigid objects):
An isosceles triangle (cyclic gi.oup C2  of order 2)
An  equ, atel.al  li.iangle  (the  group  S3  ol` oi.der 6)

A  rectangle (the gi.oup V4)

A square (the group D4)

Unit  1[:

Formation (tf gl.oups ol` symmetrics of the  following Chemical  Molecules

(Configuration of atoms).
I-120 (the gI.oup V4)

H202
Trams- N2 - F2 (the group V4)
NHS. PC13, CHC13(the group  S3)

Unit  Ill:



Concept ofisomorphism of groups, Isomorphism ofmultiplicative groiip with the group
C2  ol.th.` symmctries ol`  an   isosceles   triangle.  Isomorphism ol`  multiplicative

group   with   thi`   group    V4 ol`   the symmetries ()I.a re.`tanglc``  lsomol.phism of group
V4 ol`the s}/'mmetries (it`a rectangle with  lhe gr()up ofsymmetries of H2(),  Isomorphism

ol` group  S3  ol` the symmetries ol` an equilateral  triangle with the group ol` symmetries o
N113.  PC13.  C1-lc13.

Re``el.ence  Botiks I.      F. A.Cotton:  Chemical application ofgriiup theoi.y,  Wiley Inter science,  Wiley
F,astern  I,td., New Delhi.

2.      G.  Davidson:  In`i.t). Gr`1up Theory l`or chemists.  ^pplied  science publisher.
3.      I. N.  Herstein:  Topics in  AIgebra,  Wiley  Eastern Ltd„ New Delhi

`l`i`ai`hingMi.thi)di)log}
(`lass\\'{\rk.  Dis.`ussion. Self-Study.  Seminars and/or Assignmn`

F,\Jalualit)n  Melhod 3()%  Internal  assessmeiil  based on  class altendance, participatit)n. class test.

quiy.. assignmenl, seminar`  inlemal  examination, elc.      7()% External  based on
scmi`stci. cnd  University examination

B.Sc. Mathematics 5th Semester Course: MTH-501: Group
Theory

Ctiui.se  C`ide MTH-Sol

C('|''.se |`i'lc Group Theory

C`redi' 3

Te:`eliing  pi`I.  Week 3   I-[rs

Minimum\\.i`i`kspi`rscmcsti.r 15  ( Including Clas.i wtirk, c`xaminatitin. preparation.  holida.ys i`tc.)

F.fl`ecti\Je  Fi.om June  2() 19

Pui.pi)si`i)I.Ci)ursi` The puipose ol`the course  is to make the student capable to  undersland and  implement
the  (}i.i)up  theory.

Coursi`Ob'ici.ti\c To make students acquainted with cone(`pts of group thi`or}'.

Coui.sc Outi`iimi`s
'l`hc citursc  will  cnablc th.` students to:

C`O I  :  Explain  the insight of the Formation of group theory.
C()2  :  Understand Cose`s, Lagrange's theorem,  Euler's theorem,  Felmal.s

theorem. counting pr inciplc

C03  :  I,earn about Concept of Normal subgroup & Quolicn` groups,
I Iomomt)rphism  with  their propcilics.

C04  : Ri`cognizc ^utom()rphisms. Cayley.s thcorc`m and its applications
C()5  :I)etermine different permutation and Pemutation Groups. c\Jen

pcrmuta`ion. odd pcrmutalion.
C`06  :  Apply gi.t)up lhcory  in   social  scicni`cs. physical  sci •`nccs.  Iil`i` s.`ii`nci`s   and a

hi)st   ol`othi`r  discipli nes

Mapping bi.t\\'i.i`n C`()s \vithPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
Col
C02
COS
C04
C05
C06

PI.c-rcquisltc Basics ol`Group theory

C`{}ui.sc  C`ontcnt \Jni'  I:

C{ts.``s. Congruence Relation  in Group I,agrangc's theorem.  I-;ulcr.s lhcorem.  I.`.`rmat.s
theorem, Counting principle.

Unit  2:

Normal subgroups & Quotient grou|)s. Homomorphism. Isomorphism.  Isomorphic

gi.oups.  Fundamental  thcorcm of homom()rphism.



Unit 3:

Automorphisms. Caylcy.s theorem and its applications.

Unit 4:

Permutation Gr(tups. Orbit& Cycles.  r;Yen permutation.  Odd pi`rmulation. Al`crna`ii`gGroup.

Reference 13()()ks I.       I.  N.  Ilerstcin  :  Topics in Algebra.  Wilc}' Eastern Ltd.  Nev\  Delhi.1983.

2.       I.  H.  Sheth  :  Abstract AIgebra.  Niravl'rakashan. Ahm..dabad.
3.      N.  S.  GopalKrishnan  :  University Algebra,  Wilcy Lflstcm  Ltd.
4.      P.  R. Bhattacharya,  S. K.  Jain  and  S.  R. Nagpaul  :  Basic ^bstract Algebi.a.

Cambridge  Uni\Jei.sity  Press,  Indian  F,ditiiin.1997.

5.      Shantinarayan  :M()dcrn Algebra.  S.  (`hand  & Co.
6.       Serge  Lang  :  Alg..bi.a.  cd.  Additi{`n  wi`sl.`}'.1993.
7.      Surjeet&Kazizameeruddin  :  Modern ^lgebra. Vikas  l'ublishing House.

Tcaching Mcthodt)lttg}J Class work. Discussion. Si`lf-Study.  Seminars and/or Assignm.`nt

Hvaluation Moth()d 30%  Inlcrnal  assessment based on  class atlcndanc¢.  participati(in.  class lest.

quiz.  assignment. seminar.  internal  e,`aminali()n. ctc.      70% H`ti`i.nal  bascd on
scmcster cnd  Univel.sity examination

B.Sc. Mathematics 5th Semester Course: MTH-502: Linear
Algebra - I

Course Code MTH-502
Course  'T`itlc Linear Algebra - I

Cl.edit 3

Teaching per Week 3Hrs

Minimum wecks per Scmcs`cr 15 (Including Class work. .`xam.lnation. prcparation.  h(}lida}'s i`ti`.)

Ell`eclive  Fi.om June 2019

Pui.pose  ttl` Ct)ui.sc The purpose ol` lhe course is to make llie sludent capable lo  understand and  iiiiplenieiil
the  Linear  Algi`bra.

Course objective To make sludenls acquainted  with concepts ol` I,ineai.  A lgebra.

Course Outcomes The course will  cnablc thc` students I():

Mapping bctwci`n C()s withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col
C02
C03
C04
COS
C06

l'ri`-requisite Basics of algebraic systc`m

Course C`inten` Unit  I :

Dellnilion and examples `)f Vector space.  Subspace. Necessai.}  aiid sul`lii`ient condili`in
for a  subspacc.  I]lusti~ations.

Unit  2:

Span of a set. union and  intersection ot`subspaces.  sum alid dil`ecl sum til` subspaces.

Unit 3 :

Linearly dcpendcnt and  indi`pcndcnt vectors. checking of Linear dcpcndi`nc`c tti.
independence.

Unit 4:

Dimension and  Dasis (tfa \'ector spacc`  cxtcnsion  ofa lincai.ly  indcpcndcnt set  to a
basis. dimensi(in  oJ`sum.

U



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

2. I.  H.  Sheth  :  I.inear Algebra. Niravprakashan.

3. S.  Kumaresan  : Linear ^Igebra, PrenLice Hall  of India,  2000.
4. Scrgc Lang :  Linear Algebra. Addition-Wesley Pub.  Co. (Student Ed.).
5. Balakrishnan  :  Linear Algebra,  Tata-MCGi.aw Hill  Ld.

Tea.`hingMi`thttdrtl{`gy Class work.  I)iscussion.  Self-Study.  S.`minars and/or Assignment

Evaluatit)n  Mcth()d 30%  ]nt.`rnal  assi`ssment  based on class attendance.  participati(in` class ti.st.

qui/.  assignmenl, seminar,  inlemal  examination. elc.      7()% Ex`emal  based on
semester end  University examinalion

B.Sc. Mathematics 5th Semester Course: MTH-503: Real
Analysis - I

Coui.se  C(ide MTH-503
Course Title Real Analysis - I

Credit 3

'l`i`aching pi`r  Week
3   I-[rs

Minimum wi`cks per Scmcster 15  (Including C`lass work, examination, preparation.  holidays etc.)

Effeetivii  1.'I.`>m J unl,  2() 19

l'ul.Pose  t)l' C``)uL.Sl`
'l`hi` piii.pose ol` the course is lo  make the student capable to  undci.sland and  implcmt'nt

the Real  analysls.

Ct)urse Objective To make students acquainted with concepts of Real  analysis.

C`oill.sc  Outi.omi`s The  coul.si`  \\ ill  enable  thc`  sludcnls  lo:

Col: •:xplain  lhi`  insighL  ol` the  real  analysis.

C02  :  Und.`rstand thi` Countable & Uncountab e scts. Grciiti`st  lower  b{tund and
Ic̀ ast upper bound

C03  :  Ri`c{tgnize  Sequences of real  numbers.  Sub-scqucnccs.  limit ol  a sequence.
C{)nvcrgen` si`quences. Divt`rgem seqiicnccs.

C()4  :  Lc`arn about operations on convergent si`quences.
C`()5  :Anal}'ze   Operations on divc`rgi.nt sequcnccs. concepts ot` limit superior

and  inferior.  Cauchy sequi`ncc.
C06  :  Apply Bas.ic of real analysis  .in   social  sciences.

physic`al  sciences,  life sciencc`s  and a host   of other   disciplines
Mapping between C`()s withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col
C02
C03
C04
C05
C06

l'ri`-rcquLsiti` Basics of Mathematics

C`ou rse C()nti`nt Unit   I:

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

Unit  2:

Scqucnccs of real  numbers, sub-scquenct`s.  limit ofa scquL.nce.  c()n\'i`rgent si`qucnccs.
divei.gcntsi`qu..nccs.

Unit 3 :

Bounded si`quences. monotonc` sequences. operations on convergent sequences.

Unit 4:

Opr`i.ali(}ns {m divcrgcnt scquenccs. concepls ()1` limit supci.ior and inl`crior. Cauchy



sequence.

Reference B ooks 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 Analysjs`  Wilcy-F,astern Pub.  Co.. New Delhi.
4. Walter Rudin  :  Principles ol` Mathematical  Analysis,  MCGi.aw  Hill  book

Company.

Teachi ng Meth()do logy Class work. Discussion. Self-Study.  Seminal.s and/or Assignment

Evaluation Method 30%  lntemal  assessment based on class  attendance, participation` class tc`st.

quiz.  assignment,  seminar,  internal  cxamination` etc.      70% External  based on
semester end Universjly examination

B.Sc. Mathematics 5th Semester Course: MTH-504:  Real
Analysis - 11

Course Code MTH-S04
Course Title Real Analysis - 11

Credit 3

Teaching per Week 3 llrs

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

Effective From June 2019

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

Course objccti vc To make students acquainted with concepts of Real  analysis.

Course Outc()mos The course will  enable the studcnls li`:
Col  :  Explain the  insight of the real  analysis.
C02  :  Understand the  Limit and Continuity ()fa function on  the  rea line.

Definition  & examp cs of Metric spaces
C03  :  Recogni7.c Open  ball in  Rl.  open  ball  in  metric  spacc`  run.`ti()ns  continu()us

on  mcti.ic  spaces.
C04  :  Learn about Limit.  Convci.gcn.`c and Cauchy scqiicncc  in  meli.ic space.

Equivalent metrics..
COS  :Analyze   Open  sets and their  properties.
C06  : Apply I.eal  analysis .in   social  sciences, physical  sciences,  life sciences   and a

host   of other disciplines

Mapping between COs withPSOs PSO1 PS02 PS03 F)S04 PS05 PS06 PS07 PSO8

Col
C02
C03
C04
C05
C06

Pi.e-1.equisite Basics of Real  analysis

Coui.se Content Unit  1 :

Revision ol` Limit and Continuity ofa  function on  lhc  I.cal  line.  I)i`finiti(tn  & cxamplcs

or Metiic  spaces.

Unit 2:

Limit,  Convel.gence and Cauchy sequence  in  metric spacc` Equivalcnt moll.ics.

Unit  3 :

Open  ball  in Rl, open  ball  in metric space.  functions continu()us on  metric spaces.

Unit 4: Open sets.  moi.e  about open sets.



Re l`erence Bo``ks I R.  R.  Goldberg :  Method of Real  Analysis. ()x``ord &  IBH  Pub.  C`o.  Ltd. New
I)clhi.

2. T.  M.  Apos(ol  :  Mathematical  Analysis,  Narusa Publishing  Llous.`. New  Delhi.
1985.

3. S.  I,ang :  Undergraduate. Analysis`  Springer-Verlag. Ne\\i  York,1983.
4. I).  Somsundaram& 8.  Chaudhari  :  A  lirst course  in  Mathemati.`al  Analysis.

Narosa Publishing House.  New Delhi.1997.
5. P.  K. join &  S.  K.  Kaushik :  An Introduction to  Rc`al  Analysis,  S.  C`hand &  Co.

New Di`lhi.  2000.

('. F..  T.  Copson  :  Metric Spaces.  Cambridge  Universily Press,19(i8.
7. 1'.  K. Jain &  K.  ^hmed  :  Mt`tric Sp2ices.  Narosa l'ub.  Ilousc,  New Delhi,1996.

Teaching Me`hodolog}' Class work.  Di`scussion. Self-Study,  Seminars and/or Assignment

I.:\ialua`iim  Method 30% lnli`rnal  assessment  based on class attendance. participation. class test.

quiz. assignment. seminar.  internal  examination, etc.      70% Externtll  based on
scmestcr cnd  Univ.`rsity examination

® B.Sc. Mathematics 5th Semester Course: MTH-505: Graph
Theory

C()urse  C`ode MTH-505
C`{)ursc  'l`itll. Graph Theory
Cl.edil 3

•l`caching per  Wcck
3    I  II.S

Minimum  \`'.`cks pi`r Scmi`sti.r 15  ( Including Class w(]rk. cxamination` preparation.  holidays ctc.)

El`fi`ctivc`1.`r(im J u n 1. 2 0 I 9

l'ui.pose ot.C`ourse Thi` piirpose or the course  is lo  make the student capable to  understand and  implcmcnt
lhi` Gi.aph  lhc()ry

Cours..Ob.icc`tivc To make students acquainted  with concepts of` Graph 'l`heory.

Course Outcomes The course will  enable the students to:
Col: •:\plain  lhi.  insight ol` lhc graph theory.

C()2  : lJnderstand the graph theory and relevant term
C`03  :  R.`cognizc Subgraphs, lstimorphism betwccn two graphs.
C`04  :  I,cam  about Opcl.ations on graphs.  Walks.  Paths. Circuits.  Conni`cted

graphs. Disconnected graphs and Components ol` graphs .
C05  :Analyze  Iuler graph and their properties.
C06  :  Apply  graph  .in   social  sciences. physical sciences. life scicnccs   and a

hi)sL   of ()thor disciplines

Mapping bel\`ccn cos withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
Col
C02
C03
C04
C05
C06

I,rl`.rcqu,s,,`` 13iisics ()f Mathematics

Course C`)ntem Unit   1:

Graphs.  varit)us type of graphs. incidc`nce and degri`i`.  isolated
and pcndcnt vertices. Subgraphs, Isomorphism between two graphs.

Unit  2:

()pei.ations on graphs. Walks. Paths. a rcuits. Connected graphs, Disconnected graphs.
Componenls of graphs.

Unit  3:

Euler graphs. Arbitrary traceable graph. Iiamiltonian Graphs. Applications of graphs:



Konigsbei.g Bridge Problem,  Seating Arrangement Problem.  Utilit}' Pi.oblem.

Unit 4:
Trees, Properties of`trees.  Pendent vertices in  a tree, Distance  between  two  vertices.
Centre. Radius and Diameter ofa Tree. Rooted & Binary trees.

Reference Books I.      NarsinghDeo  :  Graph Theory with applications to  Engineering &  C`omputer
Science, Pi.entice Hall  of lndia  Pvt.  I,td..  2000.

2.      R. J.  Wilson  :  Introduction to  GI.aph  Theory. Academic  pi.ess. New Ytii.k.
1972.

3.      E. Ham.ay  :  Graph Theory, Addison  wesley pub.  Co..  It)(t9.
4.      C.  Berge  :  The Theol.y of Graphs and  its Applicalions`  `John  Wiley  &  Sons.

1962.

Teaching Methodolog}J Class work, Discussion.  Self-Study,  Seminars and/or Assignmcm

Evaluation Method 30%  Internal  assessment based on class  attc`ndance. participation. class test`

qui/,  assignment.  seminal.,  internal  examination.  etc.      70% Extel.nal  based oil
semestei. end Univei.sity  e,`aminalion

B.Sc. Mathematics 5th semester course: MTH-506: Number            a
Theory - I

Course Code MTH-506
Course Title Number Theory - I
Credit 3

Teaching per Week 3Hrs

Minimum weeks per Semester 15  (Including Class wol.k. examination.  prcpai.ation,  holidays etc.)

Effective  Fi.om June 20 19

Pui.pose of Course The purpose of the course  is to make the  student capable to  uiidei.slaiid  the Numbei.
theo,.}

Course Objective To make students acquainted with concepts ol`Number thet)ry.

Course O utcomes The course will  enable the  students to:
Col  : Explain the insight of the number theory.
C02  : Understand lhe Divis ibility of integei.s.the  Division  Algt)I.ithm.  Greatest

C`ommon Divisor ol`two  integers,  the  Eucljdean a gorithm
C03  :  Compute the solutions of linear Diophantine equations  in  two  variables
C04  :Learn about Sieve ot` Ei.atosthenes, inllnilude ol`pi.imes.  uppei. btiund  rtir

the primes, Theory of Congru.`nc.`s
C05  :Analyze   Basic properties ofc()ngru.`nce. divisibility  tests.
C06  :  Apply Number theory  .in   social  sciences, ph,vsica sciences. il`e  sciences

and  a host   ofi)ther disciplines

Mapping bctwccn COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col
C02
C03
C04
C05
C06

Pi.e-requisite Basics of Mathematics

Course Content Unit  1;

DIY,isibi ity of integers, the Division A gorithm, Cjreatest Common I)ivisor of two
integers. the Euclidcan algorithm,  relati()n  bctwccn  greatest comm()n  divis()r and  least
common  multiple of two  intcgei.s.



Unit  2:

Citmpulatitin of the st`lutions ol` linear Diophantinc equations in two  variablcs.  Primes
and ciimpitsitt? numbi`rs. the  l`undamental  theorem  ol` arithmi`tic.  Pythagoi.Can the{irem
(`oi.  the  il.I.ationaliLy  ol` \'2  .

Unit 3:  Sicvc of Eratos`henes.  inflnitudc of primes.  upper bound  l`or the primes. Theory
()l`Congrucni`es.

Unit 4:  13asic properties ofcongrucncc.  djvisibility ti`sts of` 9 and  11.

Rel`ei.ence  Bo``ks I.      David  M.  Burton  :  Elementar,v Number Theol.y.  Tata  MCGra\`'-Hill  pub.  Co.
I,ld„ New  Delhi. 6th  F,d.. 2006.

2.      S.  G. Tclang :  Number Thcor.v. Thi` 'l`ata MCGraw  llill  (`(t.  I.td.. New Delhi.
3.      I.  Niven.  S.  Zuckerman  &  L.  Montgomery:  ^n  Introduction  to Theory ol`

Numbers,  .Ii`hn  Wiley9   1991.

4.      Gc()rgc ^ndri`ws  : Number 'I`hc`ory, The Hindustan pub.  Corporation. New
Delhi.

'l`i`aching  Methodol()gy
(`lass ``'ork.  Discussi()n. S.`lf-Study.  S.`minars and/or Assignment

Evaluation  Method 3()% Internal  assessment based on  class allendance. participation` class test,

qiii7.  assignmcnl.  scmimii..  internal  examination. etc.      70%Extemal  based on
scmcstci. cnd  Univcl.sity examination

B.Sc. Mathematics 5th Semester Course: E.G.-5001 : Operations
Research- I (Elective Generic)

Course Code E.G.-500l

Coul.sl.'I`i'lc Operations Research-I
CrL,dit 2

Teai`hing pi`i.  Week 2   I  'l.s

Minimum  wccks  per  Scmcstcr 15  (Including Class work. examinzition. preparation. holidays ..tc.)

Lft`i`ctivc  I.`I.om June  2019

l'urposi` t)t` C`{)urge
'l`hi` purpose ofthc` course is to make the student capable to understand and implement

the ()pcrations research.

Course objecti \'e To make students acquainted  with  concepts of Operations research.

C(iursi`Outc{)mos
'I`hc coiirsc  will  enable `hi` students to:

Col  :  I.xplain the insight ofthc Operations research.
C02  :  Undc`rstand Linear pr()gramming pr()blem and  `hi`il •  Gl.aphica s()lution.

C03  :  Computi` the  soluli()ns  I,PP  by dual  simplex  mc`hod
C`()4  :Learn  about I)i`t`inition ofthc. dual  problem and their propcrti |`S
COS  :  I.`ind thi` solution ofLPP  by Big-M  method.
C`()6  : Apply Operations  Ri`scarch  in   s()cial  scienc.`s.  phy 'slca[  sciencL`s.  life

Scicncc and a host   {)l`other disciplines

Mapping bel\\ een C`()s \`'ithPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
Col
C02
C03
C04
C05
C06

Pri`-rcquisitc Basics of Mathematics

C()ui.si` (`()ntcnt Unit   I:



Graphical Solution of Linear programming problem (LPP).
Definition ofthc-dual  problem,  General  rules  l`or converting any  primal  pl.oblcm  into  it.s
dual.  The symmetric  dual  problems.

Unit  2:

Basic concept of basic`  non-basic. degenerate`  non-dcgcnerate and basic  fi`asible
solutjons ofLPP. slack  & surplus variablcs.  I,PP  in the standai`d  matrix  l`orm.  Slack &
sul.plus valiables.  Solution  ofl,PP  using Simplex  mi`thod.

Unit  3:

Solution ol`LPP  using T\`'o  Phase Simplex  method and  Big-M  method.

Reference Books I.      J.  K.  Sharma  :  Opel.ations Reseai.ch:  Theory & ^pplicaljons.  MCMillan  India
I,td..1998.

2.      Kantiswai.oop, P.  K.  Gupta  &  Man  Mohan  .  Opei.atioiis  Reseai.ch`  S.  (`hand  &
Sons, New Delhi,  1998.

3.      a.  Hadley  :  Linear programming, Narosa publishing House. NeuJ Delhi,1995.
4.      S.  D.  Sharma:  Operations  Research,  Kedai.nalhRamnath&  Co.
5.      P.  M.  Kal.ak  :  Linear Progl.amming.  New Central  Book Agenc.v  Pvt.  Ltd.

Calcutta - 9.
6.      K.  V.  Mittal  &  L.  Mohan  :  Optimi7,ation  methods in O.R.  and  System  ^nal}/'sis.

New Age lntei.national  Publications.
7.      Goel&Mjttal  :  O.R..  Pragatiprakashan`  Meerut

Teach ing Methodology Class work,  Discussion.  Self-Study.  Seminars and/or Assignment

Evaluation Method 30%  Internal  assessment  based on class attendance.  parlic`ipation. class tcsl.

quiz.  assignmenl.  seminar,  inlcrnal cxaminalion` etc.      70% Extci'nal  based on
semester cnd  University  examination

B.Sc. Mathematics 5th Semester Course: E.G.-5002: Computer
Oriented Numerical Methods-I(Elective Generic)

Course Code E.G.-5002

Course Title Computer Oriented Numerical Methods -I
Credit 2

Teaching per  Week 21 ll.s

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

E1`fcctive From June 2019

Pui.pose  ol` Coui.sc The  pui.pose  t)l`lhe  coui.se  is  1`1  make  the  studeiit  Gal)able  lo  undei.staiid  and  imi)lemenl

the Computer Oi.ientcd  Numerical  Methods.

Course Objective To make  students acquainted with concepts ofcomputcr Oricntcd  Numci.ical  Methods.

Course Outc()mcs The coui.se will  enable the studeiits lti:
Col  :  Explain the  insight oflhe Computei. Oiie!ited Numerical  Methods.
C02  :  Understand  L.`low charts and symb()ls.  Moi.e  llow charling cxamplcs

and FORTR^N language
C03  :  Compute the operations  in expressions
C04  :Loam about AI.ithmctic  statcmcnt.  M(tde or Aiithmetic expi.cssittn.  Special

function, examples of use of functions. Program prepal.ation  prcliminarics.
C05  :  Familiarize  with   Input-Output statcmcnt.  Sl`OP and F,ND  stalcmen`.

FORTRAN coding form, Simple FOR'l`RAN program.
C06  : Apply Computer Orii`nted Numerical  Methods  in   social  sciences`  physical

sciences.  life  Science and  a host   ot`other disciplin.`s

Mapping bctwecn cos withPSOs I  Psol    I  PS02    I  PS03    I  PS04   I   PS05    I  PS06   I  PS07 I  pso8
Col       I                              I                              I                              I                              I                              I                              I

I



C02
C03
C04
C05
C06

l'rc-rcquisit.` Basics of Mathematics

cour`sec`tintent Unit  I:

Flow chain and symbols.  More flow charting cxampli`s.
F()R'l`R^N  language: charactc`r used i n FORTRAN. FOR.1

`RAN constants. FOR1`RAN

\Jariable  names. Type declaration  t`or integer and real`  ^rilhmetic e,`pression (real  and
in,ege,.  expressit)ns),  Hierarchy ot`aperations  in expressions.  Exampes or ^rithmetic
e,xpression.

Uni'  2:

Ari`hmclic slalcment.  Mode of Arilhmclic expi.ession.  Special  l`uncti`)n. examp lcs ol` us,`

o[` l`unclions.  Program  preparation preliminaries.

Unit  3:

Input-Output statement. Sl`OP and END statement, FORTRAN coding form. Simple
FOR'l`RAN  program.  I.`OR'l`RAN  programming c,`amplcs.

Rct`c`ri`nce  B()oks I.      V.  Rajaramiin  :  C`omputcr  l'rogramming in  FOR'l`R^N  77.  I'I ll.

2.      V.  Rajaraman  :  C()mputerorientcd Numi`rical Methods. PH I

3.       Dhaliwal. Agarwal and Gupta :  Programming with F()RTR^N  77.  W i'ey

Eastcm Ltd.
4.       R.S.Salaria : Computer Oriented Num.`rical Methods. Khanna Book Pub. Co.

I,td.

5.      R.  Sii.kar :  FORTRAN  based Algorithms. New. Central  l}ook Agent.y, Calc`u``a.
6.      V. Krishnamurthy : FORTR^N based A lgorithms,  East-West Press, N.Delhi.

Teaching Mclhod(`li)g) Class w(`rk.  I)iscussi()n. Sell`-Study.  Seminars and/{)r Assignmi`n`

I;valuulion  Mi`th()d 30%  lmci.nal  assessmi`nl based on class  atti`nddn.`i`. pal.ticipatj()n.  class lcst.

qui/,. assignmcnl.  seminar.  intcmal  c,`amjnalion. cli`.      70% E,`tcrna based on
si`mi`sLcl. i.nd  Univcrsily examination

®     B.Sc. Mathematics 5'h semester course: E.G.-5003: Fourier
Series (Elective Generic)

C`ourse C`ode E.G.-5003

(`oursc  '1`itlc Fou rier Series

Credit 2

Teaching per Week 2  H'.s

Minimum  \\/-eeks pei. Semester 15 (Including Class work. examination. preparation. holidays etc.)

F,(`l`ective  From June 2019

Purposeorc`ourse Thi` purpose ofthc coursi` is to make thc` student capabl.` to understand and implement
thi`  I.`iiurii`I`  Serii`s.

Course ()bjective To make students acquainled  with concepls ol` Fouriet. Series.

(`itiii.si`Oulcomi`s
'rh.` course \\'ill  emble Lhc students to:

Col  :  Lxplajn  the  insight of the +`ourier Series.
C`02  :  Understand the Dellnition ol` Fourier series,  Euler.s formulae. F,valuation

ofd.`finite inti`grals,  Conditions for a  Fourier expansion
C()3  :  Ci)mpule the  Fourier series  offunctions
C04  :Learn about Functions having points of discontinuity.  change  in  intervals`

i`vcn and odd  functions.  Expflnsion  of even `)r odd periodic functi()ns.
C`05  :  Familiarize with   Hall` range series` Typical  wave forms.  Parseval`s  formula,



Root mean square value,  Complex f()rm of I.`ourier series.
C06  :  Apply Fourier series in   social  sciences.  physical   sciences,  lil`e  Science and a

host   ol` other discipl ines

Mapping belween  COs withPS()s Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
Col
C02
C03
C04
C05
C06

Pi.c-requisite l}asics of Mathemalics

Coul.se Content Unit   I:

I)efinitionofFouricrsi`rii`s. lfulci..s  f`ormulac.  Evaluatiim  (il`dc`lnilc  intcgi.als.

Condititins  foI. a  F'ouricr expansion.

Unit  2:

Functions having points (tf discontinuity. chang`` in  in'|`rva s. even and odd  functions.
F,xpansion ot` cvcn  oi. ()dd periodic  functions.

Unit 3:
Halfrangc scri.`s.  '1`ypical  wavef()rms.  Pal.scval.s  t`()I.mula.  Root mean squari' \'alui..

Complex form of I.`()urier series.

Refcrencc Books I.      B.  S. Gri.wal  :  llighcr Enginccring  Mathcmatjcs`  Khannaprakashan.  New
Delhi.

2.       S.  K.  Jain  :  Fouricr scrics and  I.`ourii`r 'I ransl`orms.  S\`Jarup and  Sons Piib.. New
I)c'hi.

3.       R.R.Go dbi`rg  :  Method ol`Rcal  Analysis.  O,`l`(`i.d  &  1[}1 I  Pub.  (`(}.  I,ld.  New

I)clhi .

4.       R.  V.  Churchil  :  Foul`icr sci.ics  and  B(tundar}'  \'alu i`  pri.bl¢ms.  Mccira\\'  I Iill

lsl.:.

5.      Vashishthfl and Gupta  :Integral Tr2insf.orms. Krishna publications. Mccrut

Teaching Methodolog.v Class work,  Discussion, Self-Study,  Seminars and/oi. Assignmenl

Evaluation  Method 30%  Internal  assessment based on class attendance.  participati()n. cla``s test.

quiz. assignment. seminar. internal  cxamination` ctc.      70% Extcma based t)n
si`mc``tcr c`nd  Univcrsit}. cxamjnation

B.Sc. Mathematics 6th Semestercourse: MTH-60l : Ring Theory    (i+

Course Code MTH-60l
Course Title Ring Theory
Credit 3

Teaching pci.  Wcck 3  [Jrs

Minimum `\'ceks per  Scmcstci. 15  (Including  L`lziss  \\'()rk.  e,`amination.  prcparati`)n.  h()liduys i`tc. )

Effective From June  201 ('

Purpose ofcoursc The purpose of the course is to make [he sludenl capahle to understand and  imf)lemenl
the  Ring lheory.

Course Objcctivc To make students acquain(ed with concepts ol` ling   theory.

Coui.se ()ulcoiiies The coui.se  \`'ill  enahle lhe students to:

Col   :  F.xplain the insighl oflhe Formalion `)l`Ring `heor}'.
C02  :  Undi`i.stand Ring [lomomorphism and  ls(`morphism.  Idcals & Qu()ticnt

tings.  Maximal  Ideal. Prini`ipal  ldi`al
C03  :  Learn  about dif`fcrcnt kinds of ring and their prop.`rties..

C04  :  Rcc(igni;i`  Pi.imi` clement  in a  I_;ui`lidcan  Ring.  Uniqui`  l`actori/dtion  thi`oi.ciii



in  a  Euclidean  ring.

C05  :  I ink  the  Particular Euclidean  Ring.  Polynomial  Ring,  Degree ora
Poly,nomiaIe  Division ^Igorithm.  Irreduc ible  polynomial.

CO(t  :  ^ppl}  Ring theo!.y in   s`icial  `sc iences.  physical  si`iences.  Iil`e  sciences   and  a

h()st   of()thor disciplines

Mapping bet\`'een COs withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col
C02
C03
C04
COS

C06
T're-requisile Basics of group theory

(`oill.sc  Conli`nt \Jnil   1  :

Ring  I Itimt)morphi sin and  lst)morphism.  Idc`als & Qu()tient rings.  Ma.`imal  ldi`al`

l'rincipal  ldi`al.

Unit  2:

Euclidean rings, divisibility  in  commutative ring. gcd ol`t\\'o elements  in a ring, units
and associati`s in ri ngs.

Unit  3:

Prime element  in a Fuclidean  Ring.  Unique  l`actorizatit)n theoi.em  in  a  Euclidean ring.

Uni'  4:

Pailicular Euclidean Ring, Polynomial  Ring, Degree ol`a Polynomial,  Division
Algorithm,  Irreducible  polynomial.

Re]`ei.eiice  B `itiks I.      I. N.  Ilerstein  : Topics in Alget)ra, Wiley Eastern I,td. New  Delhi,  l{J83.

2.        I.  I-I.  Shcth  :  Abstracl Algebra.  Niravprakashan. Ahmcdabad.
3.       N.  S.  CiopalKrishnan  :  University Algebra.  Wili`y Easti`rn Ltd.
4.       P.  R.  I}hatlacharya.  S.  K.  .lain  and  S.  R.  Nagpaul  :  Basic  Absti.act  Algcbi.a.

Cambridge  Univcrs i,y  Press. Indian  Edition.1997.

5.      Shantinarayan  :Modern Algebra, S.  Chand  & Ct).
6.       Scrgc  I,ang:  Algebra.  cd.  Addition  wi`slcy.1993.
7.      Surjcct&Kazizami`cruddin : Modern ^lgcbra.  Vikas Publishing Housl`.

Teacliing Melhodolog}- Class \\'ork.  Discussion, Sel r-Study9  Seminars and/or ^ssignmem

L\ aluati()n  Mi`th`)d 3()%  Inti`rnal  assi`ssmcnt  basi`d ()n class attcndani`i`. participati()n. class test.

quiz. assignmenL. seminar.  intemal  examination, e`c.      7()% Exlemal  based on
semester end  University  e,xamination

B.Sc. Mathematics 6th Semester Course: MTH-602: Linear
AIgebra -11

C`oui.se  Code MTH-602
(`tlurse Title Linear AIgebra - 11

(`l.edit 3

'I`i`aching per  W.`ck
31  II.S

Minimumwc`i.kspi`rScmi`stc`r 15  (Including class work` examination.  prcparation`  holidays etc. )

Fl.fecti\'e  I.`I.()in Jl'nc 20 I 9

Purpose  ttl` C`oursc The purpose ol`the course is [o make the student capable to understand and implement
the  I.inear ^lgebra.

Coui.sc`Obi.`cti\c 1`() maki` studL`nts acquainted with c()nci`pts ()f` Linear ^lgcbra.



Course Outcomes The course will  enable the students to:
Col  :  Explain the  insight of the I.inear algebra.
C02  : Understand Linear l`ransformation and their properties
C03  :  Learn about rank nu lily  and their pl.opeilies
C04  :  Recognize Matl.ix associated with lineal. ti.ansl`ormations.
C05  :  Analyze Inner product spaces. Nolm    ofa vector and pi.opeities.
C06  :  Apply  linear algebra   in   social  scicnces.  physical  scii-nccs.  life scicnccs   and

a ht)sl   ofolher disciplines

Mapping bctwccn cos withPSOs Psol PS02 PS03 PS04 PS05 F)S06 PS07 PSO8
Col
C02
C03
C04
C05
C06

P,.I,-requisite Basics of linear algebra

Course Content Unit   I:

Definition and examples of Linear transformation.  Range and  kernel ofa  linear
transformation.

Unit  2:

Rank-Nullity 'l`heorem,  ln\'L`rsc of a  linear transformation.  Conscqucnccs of Rank-
Nullit,v Theorem.  Composition ol` linear lransfol.malit)ns.

Unit  3:

Mati.ix associated with  linear transformations`  linear transt`ormation associatcd with a
mati.ix, Application  of Rank-Nullity  Theoi'cm  l`or mati.ix.

Unit  4:

lnnel. product  spaces, Norm  of a vector, Cauchy-Schwarz's  inequality.  'l`i'ianguar
inequality, Orthogonal  vectors, Vectoi. Projcction` Gram-Schmidt Orthogonalization
Process. Orlhonormal  Set.

Reference Books I.      V.  Krishnamurthy. V.  P. Mainra& J.  L. AI.ol.a  :  ^n Introduction to Lineal.
Algebra.  Affiliated  F,ast-West  Press Pvt.  Ltd., New Delhi.

2. I.11.  Shcth  :  Linear  Algcbra`  Niravpi.akashan.

3.       S.  Kumaresan  :  Linear Algebra.  Prcntice  llall  of`lndia,  2()00.
4.      Serge Lang :  Linear Algebra.  Addition-Wesley pub.  Co.  (Student Ed.).
5.       Balakrishnan  :  Linear AIgebra, Tata-MCGi.aw Hill  Ed.

Teaching Methodology Class work, Discussion.  Sel l`-Study.  Seminars and/or Assignment

Evaluation  Method 3()% Internal  assessment  based on class attendance.  pailicipation.  class test.

quiz, assignmenl`  seminal..  internal  examinati()n.  etc.      7()% E,\lei.nal  based on
semester end  University exumimtion

B.Sc. Mathematics 6th Semester Course: MTH-603:  Real
Analysis -Ill

Course Code MTH-603
Course Title Real Analysis - Ill

Credit 3

Teaching pei`  Week 3  Hl.s

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

Effcctivc  I.`rom June 2019



I'urp{)se ol` (``iurse
'l`hi` pui.p()se ot` the c()urse is to maki. the student t`apable lo  understand and  implement

the  Ri`al  analysis.

C`oui.se()bjeclive To make students acquainted  with concepts ol` Real  analysis.

C`ttursi`()utcttmcs
'l`hc  course  will  i`nable  the  studL`nts tt):

C()I  :  Explain the insight ofthc real  analysis.
C()2  : Understand the Convergence and divcrgenci-of series of real numbers
C03  : Recognize Sets ot` measure zero` definition of the Ricmann  Integral.

Algebraic properties of Riemann  Integral.
C04  :  Lcam about differ.`nt typi-of series  .

C05  :^nal}'z.`  ^lgcbraic  propeilics of Ricmflnn  Integral  rundamc`ntal  thct)rems of`
lntcgral  Calculus.

C()(,  :  ^pply real analysis  .in   social  sciences.  r)hysical  sciences,  lil`e  sciences   and a

host   `)t`oth.`r  disciplines

Mapping bel\\Jeen  C()s withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
Col
C02
C03
C04
COS
C06

Pre-requisite Basics of Real  analysis

Coui.sc  Conlc`nl Unit   1:

C`onverg.`nce and divl`rgcncc ofserics of I.col numbers. Scr ies with non-n.`gativc terms.
^ltcrnating si`ries, Conditioml and absolute convcrgcnce.

Unit 2;

T.`sts i.or absolute convcrgencc.  Seric`s whose terms  form tl  non-increasing sequi`nce.

Unil  3:

Scts of in.`asurc` zcro` dcf-initi()n  ofthc  Ricmann  lntc`gral`  Algebraic pr`)parties of
Rii`mann  Integral.

`Jnit 4:  N()n Algebraic properties of Riemann  lntegriil  I.'undamental theori`ms ot` Integral
Calculus. Mean-value 'I`heorems of lnt.`gral  C`alculus.

Rc``i`rcnce B`toks I.      R.  R. Goldberg :  Method ofR.`al Analysis. Oxford  & IBH  Pub.  Co.  Ltd.. New
I)clhi.

2.       'l`.  M.  Apostt)I  :  Math.`matica ^nal}'sis. Nar()sa Publishing  [l()use.  New Di`lhi`
1985 .

3.       S.  I,ang  :  Undergradua`c  And ysis,  Spl.inger-V.`rlag.  Nc\`  Yoi.k.1983.
4.       I,iiuisLci`hold:Ca]culus wilh analytii` Geonictry .  I Iarpcl` and  Collins  Pub.  Co.

5.       J.13.ThomasandFi nney  :  Ca i`ulus with analytic Gcometl.y.
6.      IJ.'l`.  Copson  :  Mctr ic  Spaces. Cambridge  University Press`  1968.
7.      P.  K. Jain &  K.  Ahmed  :  Metric  Spaces, Narosa Pub.  House, New Delhi,1996

Teaching  Methtidology Class wol.k.  Discussion. Self-Study, Seminars and/or Assignment

Evaluati(in M.`th()d 30%  Internal  assessment based on class attendance. participation.  class ti.st.

quiz. assignment. seminar.  internal.`xamination. etc.      70% E,`terna based on
si`mi.sti`i. cnd  Univi`rsit}' i`,\aminati(tn

B.Sc. Mathematics 6th Semester Course: MTH-604: Real
Analysis -IV

Coursl`C`odl` MTH-604
C`)ur`se  Title Real Analysis - 11

Credit 3



T.`aching per Week 3   I  lI.S

Minimum wccks pc`r Scmi-stcr 15  (Including  Class  work. cxaminati()n,  prcpai.ation.  holida}'s  L`tc.)

Et`fectivc  I.`rom June  2() 19

l'urp()sc ofc`ourse The purpose of the course is to  make the student capabli-to  undi`rs`and  and  implcmcnt
the  Real  analysis.

Coui.sc Objcctivc l`o make stuclents acquainted  with  i`onci`pls of' Real  anal}.sis.

(``1urse Outcomes The course will  enable the students lo:
Col  :  Explain the  insight o 1` Lhc  I.cal  analysis.

C02  :  Understand Limit po ints. closure ofa set. cl(tscd sets.  h(`mcomorphism of
metric spaci`s

C03  :  Recogni/.e Connecled sets,  Bounded  sets, Ti)tal ly bt)unded  sets.
C04  :  Lcam about Complete  metric spaces. Conlractitlii  mapping.  Picard.s  lixed

point thcorcm.
COS  :Analyze   ()pen co\'cring.  I-lcinc-13orcl  pr()p..rt}'.
C06  :  Apply  I.Gal analysis  .in   siicial  scii`nci.s.  physical  scicnci`s.  lire scienccs   and a

host   oro`hci.  disciplines

Mapping betwccn C`()s withPSOs Psol PS02 PS03 PS04 PS05 F)S06 PS07 PSO8

Col
C02
C03
C04
COS
C06

Pro-requisite Basics ()f` real  analysis

Course Content Unit   1:

I_,imil p()inls. closure ol`a set, closed scls.  h()mcomorphism ol` metric spai`cs. di`nsc` si`l.

Unit  2:

C`onnccted sets. Bounded sets` Totally  b()undcd  sets.

Unit  3:

C`omplctc metric spaces.  Contracti{)n  lllapping. Picard.s fixed p()int [hi`{)rcm.

Unit 4:

Compact  metric     spaces,    Open         c{)vi`I.ing.  I-[cinc-Borcl  pr(ipcily.  I`inilc lntcrscction

Propclly.

Reference Books I.      R. R.  Goldberg  :  Melhod  orReal  Anal}'sis. Oxrtii.d  &  lBH  Pub. C`i.  I,id.. Ne`\
Delhi.

2.      T.  M. Aposltil  :  Mathematical  Analysis. Nai.osa  Publishing  House. New  Delhi.

1985.

3.      S.  Lang  :  Undergi.adua[eAnal ysis.  Spi.ingei.-Vei.Ia 9.  New  Ytii.k.  ItJ83.
4.      S.C.Mal ik  :  Real  Analysis.  Wile.\/-Eastern  T'ub.  Co..  Ne\\  I)elhi.

5.       Wal`cr Rudin  :  l'rinciples ol`Mathematical  Analysis.  MCGraw  Hill  b(`ok

Company.
6.      Copson  :  Metric  spaces` Cambridge  univcrsily pi.css.1968.
7.      P.  K.  .lain &  K.  Ahmcd  :  Metric Spai`.`s.  Narosa  Pub.  I ltiuse.  New I)c hi.1906.

Teaching Mcthodol()gy Class work, Discussion,  Self-Study,  Seminars and/()r ^ssignmcnt

Evaluation Method 30%  Internal  asscssmcnt  based on class attcndanci`.  pallicipaLion. class test.

quiz.  assignmcnl.  seminal..  inlci.nal  examination.  c`c.       70%  I.:xli`rna based t`n

semester cnd  Univcl.sily  examination

B.Sc. Mathematics 6th Semester Course: 605: Discrete
Mathematics

coui.sc  c`trdc MTH-605



(`oursl`'I`itll` Discrete Mathematics
('rcdit 3

Teaching pei.  Week 3Hrs

Minimum  \\-ccks per Semi`sLi'r 15  (Including Class work,  examination.  preparation.  holidays ctc.)

F,'`l`el.li\/eFi.(im June 2019

Purr)ose ol`Cilurse
'l`hc  purp{)se ofth.` course is to  make thi-student capablc t{) undi`rstand and implcmcnt

the  Disi`rcti`  Mathi`matics

(`oursi`Obji`ctive ro make students acquainted with coni`epts ol` Discrete Malhematit`s.

Ct)urse ()utcomes The course  \\rill  enable the students lo:

C()I   :  Explain the insight of the  Discrete  Mathemalii`s.
C02  :  Undei.stand  the rela`itin  .  lattice   and  relevant tei.in

C`03  :  Rect)gnizi`  Lattices as algcbraic` s}'stems.  Lattict` hom{)morphism.  I)iffcrent

},pes o(` la,,il.I,s.
C04  :  I ,cal.n  about  l}oolcan  Algi`bra as an algi`braii` syslem.  13ooli`iin i`xpi..`ssi(ins.

COS  :Determine   Minimization ofBoolean  functions by  Karnaugh  Map  melhod.
C06  :  Apply  I)iscrctc  Malhcmatics  .in   social  scicni`es.  physical  scicnces.  Iil`e

scienccs   and a   hosl   ol`olhcr disciplines

Mappingbi`lui`i`ncos\\'ithPS()s Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
Col
C02
C03
C04
C05
C06

Pr``-rcquisitl` 13asii`s t)t` Mathematics

Coul.se Content Unit  1  :

Binar}' I.elations. Properties o 1` binary  relations.  Equivalence  relation,  Pal.tial  ol`dered

relation. l'artially ordci.cd  sets.  Uppci. bounds.  Lowci.  b(tunds.  GL13  &  LUB  ot.sets.
Totally oi.dered sets,  Well  ordered sets.  Hasse Diagram,  Lal`ices and  its propeilies.

Unit  2:

Lattices as algebraic systems.  Lattice homomt)rphism.  I)if.l`er.`nt types of lattices.

Uni'  3:

l}o{ilcan  Algebra as an algebraic system.  B`)()lean e,`pri`ssions (f`orms).  Dil`l`erc`nt

repi.csentalit)n  ol` I)oolean  l`orms.  Sum  ol` pl.oducts canonical  I`orm and  pri)duct ol  sl'ms
can()ni.`al  l`orms `)l` Bo()Ican expressions.

Unit 4:

Minimiy.a(ionor[} oolean  l`unL`ti(ms  by  Ki`rnaugh  Map  mL`th(id and Quine-McCluskc\,
algitrithm, AND. OR & NOT gates, Reduction ot` switching ..ircuil diagram.

Rel.ei.ence Books I.      J. P. Tremblay & R.  Manohar  : Discrete mathematical  structures with
Applications to Computer Sci ence..  MCGraw Hill Book Co..1999.

2.      B.  Ktilman.  R.  C.  Busby & S.  Ross  :  I)iscretc  Matht`matica S`ructul`cs.

Prentice Hall of India Pvt.  Ltd..  3rd ed.  2001.

3.       Elcmcnts ol`Discri.tc Mathcma`ics, C.  I..  I,iu.  I).  P.  Mt)hapatra. Tata  MCGraw
Hill.  2008.

4.      I)iscrl.ti] Mathematics with Applii`ation``. Thomas Koshy` Academic  Press.
20()4.

|`iLaching  Mctht)di7l(igy Classwork.  I)iscussion,  Self-Study.  Seminars and/or Assignmi`nt

I : vul uati{tn  Mi`th`td 30%  Internal  assessment  based on class attendance.  par`i.`ipation. class test.

quiz. assignment.  semmar.  in`cL.hal c,\aminalion. clc.      70% E,`ternalbased on
si`mes`cr cnd University e,`amination



B.Sc. Mathematics 6th Semester Course: MTH-606: Number
Theory -I

Course  Code MTH-606
(`ctul.se  Title Number Theory -11

Credit 3

•l`caching per  Week
3  I lrs

Minimum \`'eeks per Semester I 5 (Including Class work` e.`aminati()n`  preparation. holida}Js i`tc.)

F. ffecti\Je From June 2019

Purpose of course The purpose of the course is to make the `student capable to und.`r.stand and implement
the Number theory

C`iui.seobiecti\Je To make students acquainted \`'ith  i`oncerjts iirNumbei. tliet`i.} .

Course Outcomes The course will  cnablc thc` students to:
C()I   :  Explain the  insight t)l`lhe number theor.\'.
C02  :  Understand  I.`ermat.s  little theorem.  Pseudo-primes.  Wilson.s th.`orcm
C03  : Compute the s()lutions of linear congrii.`nci` . the C`hin.`sc  RemaindL`r

Thcol.cm
C04  :Lean about The  numbei. ofpositivc divis(trs.  multip ii`ati\Ji`  natui.c  of

functions,  The  M6bius lnvei.sit)n  t`ormula

COS  :Analyze   E uli`i..s  l'hi-l`unctii)n  and  ri`lalcd  the(iri`iii.

C06 : Apply Number theory .in   socia scicnci`s`  ph}'sica scicnccs, if`c  scicnccs

and a  ht)st   ofothcr disciplines

Mapping between C()s withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col
C02
C03
C04
C05
C06

I)I.C-I.Cquisitc Basics t)f number theory

Coui.sc  Content Unit   I:

Computation  of the solutions  ol. lin.`ai. c`()ngi.uencc  .  thi-Chincs.`  Rciiiaindci.  'l`hi`oi.cm.

Unit  2:

I.`crmat.s  litllc thcorcm.  Pseudo-pl.imcs.  Wilsiin.s  thcorcm.

|'ni' 3 :
The number of pos itive  divis()I.s  and  sum  t)fall  p{]sitivL`  di\ 'is()I.s  ()t`an  intcgi`I..  basii`

pr`)pcrtics and mu tiplicalivc  natui.c  itl these  functions.  Thi`  M(tbius  ln\ i`I.sion  fol.mula

(without proof). the greatl`st  int.`gcl. functi(in.

Unit  4:

Introduction ofEu er.s l'hi-function .  multiplicat ivc nature ()f(statcmi`nt onl}J).  Euler.s

Theorem.

Reference Books I.       David  M.  Burton  :  Elcmentary  Number  'l`hc(`i.}'.  'l`ala  MCGra\`'-I lill  Pub.  C(t.

Ltd..  New I)clhi.  6lh  Ed..  2006.

2.       S.  G.  'I`.`lang  :  Number  'rhct)ry.  The  Tata  MCGraw  llill  co.  Ltd..  NCM. Delhi.

3.       I.  Niv.`n.  S.  /,uckcrman  &  I,.  Montgttmci.y:  An  lnlroduL`tion  to .rhcoi.)'  t``

Numbers. .I('hn  Wi'ey.1991.

4.      Geoi.ge ^ndre\\'s  : Number Theoi.}J. The Hindustan  pub.  Col.ptii.atiiin. Ne\\

I)elhi.

Teaching Melht)doltigy Class w()rk. Discussion. Self-Study.  Seminars and/(ii. Assignment

Evaluation  Method 30%  Internal  assessment based on class attendance. pailicirtalioii. class  l€sl.

quiz. assignmenl.  seminar.  in `ernal  exan`inali``n. elc.      7()% F,xtema based tin
semester i`nd  lJniversity. examinati()n



B.Sc. Mathematics 6th Semester Course:  E.G. 6001 : Operations
Research-II (Elective Generic)

Ci)urse Code E.C.-6001

('oul.S|.  Tillc Operations Researcli-II
Credit 2
'l`c&ching pi`r  Wcck

2  I lrs

Minimum  \\'eeks pei.  Seme`stei. I 5  (Including Class work, examination. preparation, holidays etc.)

F,l`l`eclive  From June 2019

Purpose t)f Coul.sc Thi` purpose ofthc i`oursi` is to make lhi` s`udi`m capable lo  understand and`impli`mcnt
the Operation  rescarch.

C`i)urse()bjec`i\'e To make s`uden`s acquainted  with concepts ol` ()perations I.eseal.ch.

Coursi` 0 uteomi`s
'l`hi-course \\ ill enable the  s`udcnts to:

C()I   :  F,xplain  the  insight  ol`the  ()rierations  reseai.ch.
C()2  :  Undi`rstand the transpomition problem and their s() utions.

C03  :  C(`mpule the  s()luliiins ofAssi gnm.`nt pr()blcm
C04  :IJ earn about CompetiL ive games theory
C`()5  :  I.'ind the so luti()n  C]ame thc{)ry  pr()blcm  by  graphical  method

C()(t  :  ^pply  ()peralii)ns Research  in   `social  sciences.  physical  sciences, Iil`e
Si`icni`i` and a  host   ()f()thi`r disciplin.`s

Mar)ping  hel\\ een  C`()s \`ii`hPS()s Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
Col
C02
C03
C04
C05
C06

pl`e-I.equlsLle Basics o`` Mathematics

Coui.sc (`ontenl Uni'   1:

Transportation  problem.  methods for  fmding  initial  basic  I.casibl.` so ution.
s(tluli()n  ol`Transportation problem  by  MODl                   mi`th{`d.  Unbalanced
'J`ransporlalion  problem.

Unit 2:  Assignment probl.`ms. `l`hi` Hungarian mcth{)d.  balanced &  unbalance
assignmi`nt problems.

Unit 3:  Competitive games.  two-person  zero-sum  game.  maximin  and  minima`

piinciple.  saddle  points and the value ol` the game (based on  pure stralegies).  mixed
strategies. solution of games with sadd le point, Gone \\'ithout saddlepoints, Dominance
rule.  solulion ofmx2  and  2xn  games using graphical  method.

Ri`fci.encc  Books I.      J.  K.  Shaima  :  Operations Research:.I.hcory & AppliL`ations.  MCMillan  India
Ltd.,19(,8.

2.      Kanliswaroop. P.  K. Cupta &  Man  Mtihan  :  Opi`ratitms Rc.si.arch.  S.  Chand &
Sons. New  I)elhi.  1998.

3.       G.  I lndlcy  :  Linear  progriimming.  Nai.{tsa  publishing  I li)use.  Nc\`  L)cl hi.1995.

4.      S.  I).  Sharma:  Operations Rcscarc`h,  KcdamathRammlh& (``t.
5.      P.  M.  Ktlrak :  Linear programming. Nc'w C`entral Book Agcni.,y P`'t.  Ltd.

Calcutta -9.
6.      K.  V.  Millal  &  L.  Mohan  :  Optimization  methods  in O.R.  and  System  Analysis.

Ni`w Age  lnlcrnational  Publications.
7.      Goel&Mittal  :  ().R.. Praga`iprakashan.  Meerut



Teaching Methodology Class woi.k, Discussion:  Self-Study.  Seminars and/or Assignment

Evaluation Method 30%  Intcmal  assessment based  on class  attendance`  participati()n` class test.

quiz.  assignment` seminar.  internal examination` etc.      7()% E.`ternal  based on
semester end University examination

B.Sc. Mathematics 6th Semester Course: E.G.-6002:
Computer Oriented Numerical Methods -11 (Hlective
Generic)

Course Code E.G._6002

C(tui`sc  Title Computer Oriented Numerical  Methods -11
Cl.edit 2

Teaching per  Wcck 2Hrs

Minimum weeks perSemester 15 (Including class work, examination. preparation.  holidays etc.)

Effective From June  2019

Pui.pose of Coui.se The purpose of the course is to  make the student capable  to understand  and  implcmcnt
the  Computer ()riented Numerical  Methods.

Course obj ective To make students acquainted with  concepts of Computer Oriented Numerical  ML`th()ds.

Course O utcomes The course will enable the students to:
Col  :  Explain the insight of the Computer Oricnli`d Numerical  Mclhods.
C02  :  Understand Control  statements.  Relational operators.  I,ogica IT.`  slatement.

Arithmetic  IF  statemenl, BIock  IF  statement
C03  :  Apply the Statement labels. GO TO statement and I)0 statcmcnt
C04  .Learn ab``ut Rules to be roll()wed  in  utilizing DO  k)ops.  Subsci.ipti`d

variables.  Subscripted express ion`  Dimension  star.`ment.  DO type  n()tation
1`or  input / outpul statement.

COS  :  Familiarize  with  FORMAT specirication  and FORMAl` spec iflcation  l`or a

numel.ical data.
C06  :  Apply Computer Oiicntcd Numci.ical  Mi`lhods  in   a()cial  scii`nccs.  ph}Js L|.!\I

scjences.  Ii l`e  Science  and  a host   ofothei. disciplines

Mapping between cos withPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col
C02
C03
C04
C05
C06

PL.e-requisite Basics ofc()mputer Oriented Numerical  Meth()ds

Course Content Unit I :

Controlstatements,Rclationaloperators,LogicallFstatement,ArithmeticlFstatcment,Blockl
Fstatement.  Statement  labels,  GO T() statement`  E,xample ()f use cil` I,ogical  TF  statement.

Unit2.

Nested  logical  11-.`  statemi`nt.  Computed G0 TO  statement`  DO  statcmcnt.  LxaiiiplL`s  ()t`
DO statement.  Ru es to  be l`o llowed  in  utilizing DO  loops,  Subsciit)led  vai`iabes.  Sub

scripted Expl.ession.  Dimension statement, DO  type notalion  for input/ouli)ut slalemenl.
FORMAT specification.

Unit3 :

FORMAT specification  [`or a numerica data.  Itei.ative  methods. Numeiical  integrations

and  differentiations.  Numei.ical  soluti()n  ol` ordillal.)I  di ll`el.ential  equations.



Rerei.ence  Books I. V.  Ra..iaraman  :  Computer Programming  in  FORTRAN  77.  PHI.
2. V. Rajaraman : Computer Oriented Numerical  Methods. PHI.
3. Dhaliwal.  ^gaiwal  and Ciupta  :  T'rogramming with  FORTRAN  77`  Wiley

F,astei.n  Ltd.

4. R.  S.  Salaria  :  Compuli`r Ori.`n`ed Numi`ii..al  Mi`th(`ds.  Khanna  I}(t(.k  Pub.  Co.
I ,(d.

5. R.  Sirkar  :  I-`OR'l`RAN  bdscd Alg()rithms. Now Central  B{)()k  Agenc}'. Calcutta.
6. V.  Krishnamurthy  :  FOR'I`RAN  based ^lg()rithms.  East-Wi`st Pri.ss. N.Delhi.

'l`caching  Mi`tht)dolog}.
C`lass \`'()rk.  Discussion. Sclf-Study.  Seminars 2ind/()r Assignment

Evaluation  Method 3()% Int.`rnal  assessment based on class attcndancc. participation.  class test, quiz.
fls``ignmcnt` seminar.  inti`mal  examination. etc.      70% External  based on  semester
cnd  Univcrsily examination

B.Sc. Mathematics 6th Semester Course: E.G.-6003: Fourier
Transform and its Applications (Elective Generic)

(`\)ursl`  (`()dl` E.G.-6003

C`i)ui.se  Title Fourier Transform and ils Applications

C1.edit 2
'I`caching  pcr  Wcck

2   I  I I.s

Minimum  \\-ci`ks per Scmesti-r I 5  ( Including Class  work.  c.`amination.  preparation.  holidri.ys clc.)

I+`,I lec''vc   I-`'.om .'unc  2019

Piirpose  o `` (`oul.si` The purpose ol`the i``)urse is lo  make the student capable  to  understand and  implement
the   Fourier Tl.anst`oim  and  its  Applications.

Courscobii`ctivc To make students acquaintL.d with concepts of I.`ouricr 'l`ransform and its Applications.

C()ui.se Outc`)mes The course will  enable the students to:
Col   :  I.},\plain  the  insight  ol`Ihe  Fouricr  Transl`(irm and its Applications.
C02  :  ` Jnderstand the  lntegiral  transl`orms.  Foul. ier Ti.ans``orms`  Pi.oriellies or

I
•`(turicr'l.ransliirm

C`03  :  Compute the  I.`ourier 'l`ransform

C04  :I.cam  ab{`ut  Convolution.  Ccinv{`lution  theorem  l`()r  l``ourii`r ti.ansl`oi.ms.
Parseval.s ldenti`y  for Foul.ier transform

COS  :  I``amiliari/,i`  \`'ith   Relation  bet\`'ci`n  Fouricr and  I,aplace 'l`ransforms.  Fourii`r
transl.orms ol`the derivatives ol` a  runclion

C`06  .  Apply  I-`ourier  'I`i.ansl`ol.in  in   social  scicnccs.  ph}sii.al   s..i.`nccs.  Iil`.`  Scicni`c

and a host   ofolhcr disciplines

Mapping bet\\-ci`n COs \vithPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
Col
C02
C03
C04
C05
C06

Pro-requisi(l` l}asics ol` Fourier series

Cour`se Cotilent Unit   I:

Integral transt`orms.  I.`ouricr .Transforms.  I'ropi.rtics ot` I.`ou ricr 'l`ransf.`)rm  and  its

application.

Unit  2:

Conv(ilution. Convolulion theorem for Fourier transt`orms. Parseval.s Identity  l`or
Fourier (ransl`{irm.

Unit  3:



®

Relatiiin between  Fourier and  Laplace Transl`orms.  Fourier transl`ol.ms `il` lhe deri\ia`ives
ol`a function,  Fourier ti.ansform and  ils applications.

Rcl`ci.cnci`  l}t)oks I.       I}.  S. Grcwal  :  ITigher Engineering Malhcmalics.  Khannaprakashan.  Ni`w
I)L.Ihi.

2.       S.  K.  .lain  :  I.`(turicr series and  rourii`I. Transfoi.ms.  S\`arup  all(I  Sons  l'uh..  Nc\\

Dc.Ihi.

3.       R.  R.  G()ldbcrg  :  Method  ofRcal  ^nal}'si``.  ()xford  A  1B1-I  Pub.  (`o.  Ltd.  Ni`\\

Delhi.

4.       R.  V.  Churchil  :  Foul.ier  series  and  B()undary  valuc  problems.  MCGi.a\\  llill

ISE.

5.      Vashishtha and Gupla  :Integral Transt`orms.  Krishna publications.  Meei.ui

Teaching Melhodology Class work, Di`scussion, Selt`-Study, Seminars and/`1r ^ssignmem

I_`:valuation  Method 30%  Internal  assessment basi`d on class a``endanci`.  participati()n.  class test.

quiz.  assignmcnt` seminar.  intcrml c.`aminati{)n. etc.      7()%  I.`tcrntil  hasi`d `tn
scmestcr cnd  Universit\. ..`amination
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Bachelor of Science (Mathematics)
CO-PO-2020-21

Name of Program Bachelor of Science ( Mathematics)

Abbreviation B.Sc.- Mathematics

Duration 3 Years

Eligibility  Criteria Passed   12th Science with  mathematics or equivalent Degree.

Objective of Progra in The  core   objective  of  the   B.Sc.   in   Mathematics   is   to  pi.epare  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.

P02 : Critical Thinl{ing Development

he program develops the skills of critical thinking,  problem solv'Ing,

evaluative learning of various techniques, and  understanding the essence

of the  problem.

P03 : Develop arguments in a logical manner

he program trains students to formulate and  develop arguments in  a

logical  manner and  make them  ready to prepare  real world  problem

solution  mathematically.

P04 : Develop decision making ability

he program develop the skill in students to  take decisions at intellectual,

organizational and  personal from different perspectives of life using

analysisP05:Computational Skill  Development

he program develop basic computational skill in students for planning and

managing process of complex real world.

P06 : Provides an effective Mathematical communication skill
_\n

ill++i+i+



he  program develop an effective Mathematical communication skill  in the \atudents.

P07 : 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

reciuired to solve complex problems

PS02  :  Develop the skills that needs independent  logical and analytical

hinking, teamwork and  leadership

PS03  :  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

PS05  : Train students to apply mathematical skills for new investigation.

PS06  : Train students to expand their knowledge of fields related to their

current areas of professional specialization.

PS07  : Train students to take-up the real world challenges to develop

orkable solution to a  domain specific problem.

PSO8  :  Inculcate the passion for continuous learning and doing  reseal.ch for

making a  successful professional career.

Mapping between  P0s andPS0s PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO

PO1

P02
P03
P04
P05
P06
P07

Medium of Instruction Enghsh

Program Structure emester 1

Ourse
Title

Teaching per week

Course

UniversityExamination

lntemal
Total

Code Theory Practical Credits Duration Marks Marks Marks

MTH. Mathematics-I 3 0 3 2Hrs 50 20



e

'01 70

MTH-102 Mathematics-2

3 0 3 2Hrs 50 20 70

Total 6 0 6

Program Structure Semester 2

Course
Title

Teaching per week
Course

UniverslExaminat tyIon

lnte,nal Total

Code Credits Ma,ks Marks
Theory Practical Duration Marks

MTH-201 Mathematics-3

3 0 3 ZHrs 50 20 70

MTH-202 Matliematics-4

3 0 3 2Hrs 50 20 70

To'a' 6 0 6

Program Structure Semester 3

Course
Title

Teaching per week
Course

univers.Examinatitvion

Internal Total

Code Credits Marks Ma,ks
Theory Practical Duration Marks

MTH-301 AdvancedCalculus-I

3 0 3 2Hrs 50 20 70

MTH-302 NumericalAnalysis-I

3 0 3 2Hrs SO 20 70

MTH-303 DifferentialEquations
3 0 3 2Hrs 50 20

70



E.G. 3001-MathematicalMethods
2 a 2 2Hrs 50 20 70

3002-Groupofsymmeries-I
Z 0 2 2Hrs 50 20 70

Total 11 0 11

Program Structure Semester 4

Course
Title

Teaching per week
Course

UniversiExaminat tyion

Internal Total

Code Credits Marks Marks

Theory P,actica' Duration Ma,ks

MTH-401 AdvancedCalculus-lI

3 0 3 2H,s 50 20 70

MTH-402 NumericalAnalysis-II

3 0 3 2Hrs 50 20 70

MTH-403 Introduction toAbstractAlgebra

3 a 3 2Hrs 50 20 70

E.G. 001-athematicalModel,ng

Z 0 2 211rs 50 20 70

002-Groupofsymmetries-II
2 0 2 2Hrs 50 20 70

Total
11 0 11

Program Structure Semester 5



Course
Title

Teaching per week

Course

UniversiExaminat tyion

Internal Total

Code Credits Marks Marks

Theory Practical Duratlon Marks

MTH-501

GroupTheory

3 a 3 2H,s 50 20 70

MTH-502

LinearAlgebra-I

3 0 3 2H,s 50 20 70

MTH-503

RealAnalysis-I

3 0 3 2H,s 50 20 70

MTH-504

RealAnalysis-II

3 0 3 2Hrs 50 20 70

MTH-505

GTaphTheory

3 0 3 2H,s 50 20 70

MTH-506

NumberTheory-I

3 0 3 2Hrs 50 20 70

E.G. 5001 -OperationsResearch-I

2 0 2 2Hrs 50 20 70

5002-ComputerorientedNumericalMethodsi

2 0 2 2Hrs 50 20 70

5003-FourierSeries

2 0 2 2Hrs 50 20 70



Total 20 0 20

Program Structure Semester 6

Course
Title

Teaching per week
Course

U nlvel.slExaminat tyion
Internal Total

Code Credits Marks Marks
Theory Practical Duration Marks

MTH-601

RingTheory

3 0 3 2H,s 50 20 70

MTH-602

LinearAlgebra-II

3 0 3 2Hrs 50 20 70

MTH-603

RealAiialysis-TII

3 0 3 2Hrs 50 ZO 70

MTH-604

RealAnalysis-IV

3 0 3 2Hrs 50 20 70

MTH-605

DiscreteMathematiCS

3 0 3 2tlrs 50 20 70

MTH-606

NumberTheory-II

3 0 3 2Hrs 50 20 70

E.G. 6001-OperationsResearch-TI

Z 0 2 2lJrs 50 20 70

6002-ComputerorientedNumericalMethods-1[

2 0 2 2Hrs 50 20

70



0

6003-FourierTransformanditsApplications

2 0

I             2

2Hrs 50 20
70

Total 20 0 20

B.Sc.Mathematics  lst semester

Course: MTH-101: Mathematics-I

Course Code MTH-10l

Course Title Mathematics-I

Credit 3

Teaching per Week 3Hrs

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   the insight of the  fundamental   aspects oftheTrigonometry .

C02  : Assimilate the  De'  Moivre's theorem  and  its applications,

Trigonometric functions for multiple arguments.

C03  :  Calculate the  Indeterminate forms by using  Euler's  expressions,

Hyperbolic functions..

C04  :  Understand the  Logarithm  of complex quantities, Separations of

Logarithmic,  Inverse circular and  Inverse  hyperbolic functions  into

real  and  imaginary parts.



C05  :  Sketch curves  in Trigonometric and   hyperbolic functions.

u

C06  : Apply Trigonometry in social sciences,  physical sciences,  life sciences

and a host of other disciplines

Mapping between COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics of Mathematics

Course Content Unit -I

De'  Moivre's theorem  and  its applications, Trigonometric functions for multiple

arguments.Unit-''

Euler's expressions,  Evaluation  of Indeterminate forms  by using  Euler's expressions,

Hyperbolic functions for real  arguments and their inverses.unit-Ill

Exponential, Circular and  Hyperbolic functions of complex variables and their

identities,  Euler's Theorem,   Relations  between  circular and  Hyperbolic functions.Unit-lv

Logarithm of complex quantities, Separations of Logarithmic,  Inverse circular and

Inverse hyperbolic functions  into real  and  imaginary parts.

Reference  Books I.      S.  L  Lone}':   l'lane Trigonometry.  T'art I  and  11.  MCMillan and Co.  Londtin.

2.      R.  S.  Verma,  K.  S.  Shukla:  TexlbookoI. Trigonomelry, Polhishala Pvt.  I,td.
^llahabad.

3.      E.  Kreyszig:  Advanced Engineering Mathematics,  Wiley  lndia  Pvt.  Ltd.

4.     N.P.Bhamore and et al: College Aadhun ikGanits 1 aslra,  Populai. Pi.akashan.
Sura'

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

emester end  University examination



0

B.Sc.Mathematics  lst semester

Course: MTH-102 : Mathematics-II

Course Code MTH-102

Cou rse Title Mathematics-2

Credit 3

Teaching per Week 3Hrs

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

Effective  From June 2020

Purpc)se 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.

Coui.se 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.

C02  : Assimilate the Successive differentiation,  Leibnitz theorem  and  its  applications

C03 :  Understand the consequences of various mean value theorems for

differentiable functions , Asymptotes,  Concavity, Convexity and reduction

function.

C04 : Calculate the Curvature and  radius of curvature.

C05  : Apply concept of Increasing and  Decreasing functions, Asymptotes, Concavity

and Convexity

C06  : Apply calculus in  social  sciences, physical  sciences,  life sciences  and  a host

of other disciplines

Mapping between COs withPSOs PSO8PSO1 PS02 PS03 PS04 PS05 PS06 PS07

CO1

C02
C03
C04
COS
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Pre-requisite Basics of Mathematics

Course Content unit -I

uccessive  differentiation,   Calculation  ofw"   derivatives  of  some  standard   functions

(ratic)nal   functions   and   powers  of  sine,   cosine   functions),   Leibnitz   theorem   and   its

pplicationsUnit-Il

Rolle's   Theorems   and   its   geometrical    interpretation,    Lagrange's   Theorem   and   its

eometrical  interpretation, Cauchy theorem,  Maclaurin   and Taylor series expansionsunit-'Il

Curvature   and   radius   of   curvature   (except   Polar   form),   Increasing   and   Decreasing

unctions, Asymptotes,  Concavity and Convexityunit-lv

Reduction formulae for integration  of

si.7in;I,cosnx,Cann^-,cotni.,5ecn.I.,cosgcn;t.,s!nP.`.cos.q.`.,,`.mcosn+`.,.`-msi'nn.`..

Reference  Books I.      Shantinnrayan:  Differential  c`alculus.  Revised  EditionDcccmbcr-2()()4  ,  S.
Chand and Co. New Delhi.

2.      Shanlinarayan:  Integral  calculus,  S.  Chand and co. New Delhi.
3.      Gorakhprasad:  Differential  calculus,  Pothishala pvl.  Ltd.  Allahabad.
4.      M.  R.  Spigel:  Theory and  l'r()blcms of Advanced calculus.  Schaum.s

Publishing Co.. New York.
5.       N.  P.  Bhamore and el al:  College AadhunikGanilshaslra,  Populai. Pi.akashan,

Sura'.

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
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B.Sc.   Mathematics  2nd Semester

Course: MTH-201: Mathematics-III

Course Code MTH-201

CourseTitle Mathematics-lll

Credit 3

Teaching per Week 3Hrs

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 Obi.ective To  make students  acquainted with concepts of Theory of matrices.

Course Outcomes his course will enable the students to:

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

C02  :  Understand the genesis of theory of matrices..

C03  :  Learn   elementary raw operations,  ranktheory and   matrix

properties.

C04  :  Find  eigen  values and corresponding eigenvectors for a  square

matrix.

COS  : Calculate solution of linear system of equation.

C06  : Apply matrix theory   in social sciences, physical sciences,  life sciences

and  a  host   of other disciplines.

Mapping  between  cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics of Matrices

Course Content Unit-I



Different   types   of   matrices,   Operation   on   matrieces,   Properties   of   operation   a

matrices, Elementary row operations.

Unit-ll

Row-reduced  echelon  forms.   Inverse  of  matrix  by  Row-Reduced   Echelon  form,   Row

rank of a  matrix, Quadratic form.

Unit-Ill

race of matrix and  its  properties, Solution  of homogeneous  system of linear equations

using row -reduced echelon forms.

Unit-IV

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     a

diagonalization.

Reference  Books I.      Krishnamurthy.  Mainra and  ^i.ora:  ^n  lnlroduction to linear ^lgebra.
Al`l"ated West Press Pvt.  I,ld., New Delhi.

2.      Erwin  Kreyszig:  ^dvanced Enginccring Mathematics,  Wili`y  India (l') Ltd..
2009.

3.      B.S.Vasta and  suchivasta;  The`iry ofMatl.ices: 4i.d   Edition  -2()14. New Age
lnlei.national  (P)  I ,td.  Publishers,  Ne\`J  Delhi.

4.      Shantinarayan:  Text  book ofMa`iices,  S.  Chand and co., New  Delhi.
5.        I+.  K.  I)ass.  H.  C.  Saxena,  M.  D.  Raisinghania:  Simplified  ct`ui.sc  in  Mall.ic`i`s.

S. Chand and Co., NewDelhi.
6.      N.P.Bhamoi.e and et al:  College ^adhunikGanilshaslra.  Populai. T'rakashan.

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  2nd semester

Course:  MTH-202:  Mathematics-IV

Course Code MTH-202

Course Title Mathematics-IV

Credit

Teaching per Week 3Hrs

u



®

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 Outcomes The course will enable the students to:

CO1  :  understand the genesis of   Integral Calculus  and ordinary differential

equations.

C02:  Sketch curves  in  Cartesian coordinate systems.

C03  :To solve first order first degree and first order higher degree    differential

equation.

C04  :  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.

C06 : Apply Integral Calculus and  Differential  Equations  in  social  sciences,

physical sciences,  life sciences and a  host  of other disciplines

Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics of Derivative

Course Content Unit-I

Curve Tracing  :  Equation  of the form y  =  f(x),Equation  of the form y2  =

f(x),Parametric equations, Tracing of Polar curves.Unit-l'

pplication 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-lv

Linear Differential  Equations with constant coefficients:  Complimentary functions,

Particular Integral,  General  Solution,  Method for finding  Particular  Integral  specially for

ear, sinax, cosax,  polynomial  in terms of x, eaxv and xV,  where V is a function of x.

Reference Books I.       I.Shantinarayan    :  DifferenLial  calculus.4Lh  edition  -20()I,Shyamlal  chal.itable

Trust,Ramnagar New Delhi, S. Chand   and Company I.TD.
2.      Shantinarayan:  Integral  calculus.  Rcviscd Edition-2009.  S.Chand and  co..

New Delhi.
3.      Gorakhprasad:  Integral  calculus,  Polhishalapvt.Ltd..  Allaliahad.
4.       D.A.Murray:  Diffei.ential  Equations. Tata MC Gi.aw  Hills.

5.       Frank ^yres:  Theoi.y  and problems on  Dil`l`ei.enlial  F,quali`ins.  MC  Gra\\'  Hill

13o(tk  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  Mcthod 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  3nd semester

Course:  MTH-301: Advanced Calculus-I

Course Code MTH-301

Course Title dvanced Calculus-I

Credit

Teaching per Week 3Hrs

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 Outcomes The course will enable the students to:

CO1  :  Explain the insight of the function of two variable and  their

calculus.

C02  :  Understand   the Limits and Continuity of a function  of two variables,  Partial

Differentiation.

C03  :  Find surface integral of the surfaces.

C04  :  Understand   basics of vector calculus.

COS  : Apply multivariable calculus to solve function  of two variable problems.

C06  : 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 withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

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.unit11:

aylor's theorem for functions of two variables,  Maclaurian's expansions  in  power

eries, Jacobian.unitIll:

ector point function,  Differentiation of a Vector point function, Gradient,  Divergence



and  Curl  and  their properties,  Line  Integral.unit'1':

Unit lv: Surface    Integral, Green's,  Gauss'andstoke'stheorems   (Only for    Cartesian

oordinates).

Reference  Books I.      Shantinarayan.  T'.  K.  Mitlal  :  A  course ol.Mathemalical  Anal,vsis.  S.  Chand and

Co., New Delhi.
2.      Hal.iKishan  :  Vector Algebra and calculus. Atlantic  pub.  &  Dislributt)rs(P)

I,td..  New  Delhi.

3.      T.  M.  Apostol  :  Malhi`matii`al  Analysis.  Nai.i)sa  Piiblishing  I louse.  New  I)i`lhi.
4.       S. C.  Malik  :  Mathematical  Analysis,  Wiley-Faslel.n  I.Id, Ne\`J  Delhi.

5.      N.  P.  Bhamore&  eL el  :  Mathematics Papel. lll-lv.  Popular  Pi.akashan,  Sui.al

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

Evaluation  Method 309/o  lntemal  assessment  based on  class attendance, participation, class test,

quiz,  assigr`ment, seminar,  internal  examination,  etc.     70% External  based on

semester end  University examination

B.Sc.   Mathematics  3nd Semester

Course:  MTH-302: Numerical Analysis-I

Course Code MTH-302

Course Title umerical  Analysis-I

Credit

Teaching per Week 3Hrs

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.



C02  :  Understand the errors and their numerical computation

C03  : Obtain  numerical solutions of algebraic and transcendental  equations.

C04  :  Learn  about various  interpolating and extrapolating   methods.

COS  :  predict future trend  by   interpolating and  extrapolating  methods.

C06  :  Apply numerical  analysis in   social  sciences,  physical sciences,  life sciences

and a host   of other  disciplines

Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics of Mathematics

Course Content unit  I:

Error estimation :  Errors and their computations, A general  error formula.Unit11:

Numerical Solutions of Algebraic and Transcendental  Equations:  Bisection  Method,

Method of False position,  lteration  Method,  Newton-Raphson's  Methc)d.UnitIll:

Forward  Differences,  Backward  Differences, Central  Differences,  Symbolic relation  and

eparation of symbols,  Differences of Polynomials.UnitIV:

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

Reference  Books I.      S.  S.  Sastry  :  Introductory  in.`lhods ofNum.`rical  Analysis.  Prentice-I-Iall  of

India Pvt.  Ltd.;  5th Edition.
2.      M.  K.  Jain.  Iyengcr. Jain  : Numerical  Methods  for scientific and  Enginccring

Computations, New Age lnternational Ltd.
3.      Goel,  Mittal  :  Numerical Analy`sis,  Pragatil'rakashan,  Meerut.
4.      Kaiser A. Kunz : Numerical Analysis, MC Graw llill Book co., London.
5.     James I. Buchanan. Peter R. Tumi`r : Numerical Methods and Analysis. Mc

Gl.aw  I+ill Book Co.. London.



6. P.  C.  Biswal:NumericalAnalysis`PI.entice-Halloflndia.  2008.

7. H.  C.  Saxena:  [`initc 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   3nd Semester

Cou rse:  MTH-303 : Differential-Equations

Course Code TH-303

Course Title ifferential-Equations

Credit 3

Teaching per Week 3Hrs

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

eciuation.

Course Objective To  make students acciuainted 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  Equatictns  with  variable

coefficients,

C02  :  Understand  Second  order Differential  Equations

C03  :  Learn  about  Formation  of  Partial  Differential  Equation.

Mapping  between  cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02

C03

C04



C05

C06

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  Eqiiation.Unit1':

econd order Differential  Equations:  Solution  in terms of known  Integral, Solution  by

method of removal of first order derivatives, Method of Changing Independent

ariable.unit111:

Formation of Partial  Differential  Equation, Solution of Partial  Differential  Equations,

Equations  solvable  by direct  integral.Unitlv:

Partial  Differential  Equations of first order,  Nonlinear Partial  Differential  Equations of

irst order,  Some special  methods.

Reference  Books I.      D.  A.  Murray:  ^n  Introductory  Course  in  Dit`l`erential  Equations, Orient
I.ongmans, Bombay.

2.      N.  Sneddon:  Elements of partial  Dil`l`eren[ial  Equations,  MCGraw Hill  Book
Company.

3.      B.  S.  Grewal:  Higher Engineering Mathemalics,  Kharma publishers9 New
Dclhi.

4.      Gi)rakhprasad  :  Dil`fercntial  Equations.  Pothishala  pv`.  Ltd..  AIlahabad.
5.      M.  D.  Rat  Singhania  :  Difl`erential  Equations,  S.  Chand &  Co., New Delhi.
6.      Nita H.  Shah  :  Ordinary and  Partial  Dil.feren`ial  F,quations  :  Theory  and

Applications.  P[-][  I.earning Pvt.  Ltd` New  I)elhi.

7.    N.  P. Bhamore&  et el.  :  Mathematics Paper  Ill-IV,  Pilpular  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  3nd semester

Course: E.G.-3001:  Mathematical  Methods

Course Code E.G.-300l

Course Title athematical Methods

Credit 2

Teaching  per Week 2Hrs

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

Effective  From June 2018

Purpose of Course The purpose of the course ls 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:

C01  :  Explain the insight of the difference calculus.

C02  :  Understand  Finite difference and  Method  of unknown coefficients

C03  :  Learn  about  Difference equation.

C04  :  Solve problem of Difference equation.

COS  :  ObtainsolutionofHomogeneous      difference      equations      with  constant

coefficients.

C06  :  Apply difference calculus  in   social  sciences,  physical  sciences,  life

sciences   and a  host   of other  disciplines

Mapping between COs withPS0s PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
C05
C06

Pre-requisite Basics of  Mathematics

Course Content Unit  I:

Notations offinite difference calculus, Operators   E, A ,  Relations  between  different



perators and their prosperities,  Relation  between difference and  differential

perators,  Method of constructing difference tables,  Finding the  missing terms.unit11:

Factorial  notation,  Expression  of polynomials  in  factorial  notation  by using finite

differences,  Method of unknown  coefficients.UnitIll:

Difference equations:  Order and  degree of a difference equation,  Solution  of difference

equations,     Homogeneous      difference      equations      withconstantcoefficients.

Reference  Books I.      S.S.  Sastry  :  Introductory  methods of Numerical  Analysis.  Prentice-Hall  ol`
India Pvt.  Ltd.; 4(h Edition.

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

3.      Goel,  Mittal  : Numerical  Analysis,  Pragatiprakashan.  Meerul.
4.      Kaiser A. Kunz : Numerical  Analysis, MCGraw Hill  Book co..  London.
5.      James I. Buchanan, Peter R. Turner : Numerical  Methods & ^nalysis, MCGraw

I Till  Book  Co..  I,ondon.

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  3nd semester

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

Course Code E.G.-3002

Course Title Group of Symmetries-I

Credit 2

Teaching  per Week 2Hrs

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.

C02  : Understand Sub group and their properties

C03  :  Learn about symmetry planes  and    reflection    symmetry.

C04 : Solve problem of Product of symmetry operations.

COS  : Analyze consequences   of Rotation  axes and rotation  symmetry

C06  : Apply Group of Symmetries  in   social  sciences,  physical  sciences,  life

sciences   and a  host   of other  disciplines

Mapping between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

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

roups  and  infinite groups,  Abelian  groups,  Cyclic groups.Unit11:

ubgroup,  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.unitIll:

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 I.      F. A.Cotton:  Chemical  application  ol`gi.oup lheory.  Wiley  Inter science, Wiley
Eastern Ltd., New Delhi.



2. G.  David.son:  Intro.  Group Theory  for Chemists,  Applied  Science Publishei..
3. I.  N.  Hcrstcin:  Topics in Algi`bi.a.  Wiley  Eastern  I,ld..  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

ernester end  University examination

B.Sc.   Mathematics  4th semester

Course:  MTH-401: Advanced Calculus-II

®

Course Code TH-40l

Course Title dvanced Calculus-lI

Credit 3

Teaching per Week 3Hrs

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 Outcomes The course will enable the students to:

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

Function  softwovariables.

C02  :  Understand  Double and triple integrals

C03  :  Learn  about  Laplace transform  .

C04  :  Realize importance of   Laplace transform.

COS  :  Determine various  Inverse  Laplace transform.

C06  : 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 withPSOs I   Psol     I  PS02     I  PS03     I  PS04     I   PS05     I   PS06     I   PS07     I   PSO8



CO1

C02
C03
C04
C05
C06

Pre-requisite Basics of Mathematics

Course Content Unit  I:

Maxima-    Minimaforfunctionsoftwovariables:Necessaryandsufficientconditionsfor

extreme  points.Unit11:

DoubleandTriplelntegrals:Changeoforder of Doubleintegrals, Area.Unit''1:

Beta-Gamma functions:  Relation  between  Beta and Gamma functions,  Properties,

pplicatiUnit„V: ons of Beta-Gamma function.

Laplace Transforms:  Laplace Transform of elementary functions, Properties of Laplace

ransform,  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 I.      David  V.  Widder  : Advanced  Calculus, PllI  Learning Pvt.  Ltd.  New  I)elhi
2.      Kreysig:  Advanced Engineering Mathematics. John  wiley. New  York.1999.
3. Shantinarayan.  P. K. Mittal  :  A course ofMathcmalical  Analysis.  S.  Chiind and

C(`.. New  Delhi.
4.      N.P.Bhamorc&ct al  :  Mathematics  Papei.  Ill-lv.  Poi)uli`I.  Pi.akashan.  Sui.at.

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  4th Semester

Course:  MTH-402: Numerical Analysis-II

®

Course Code MTH-402

Course Title umerical Analysis-II

Credit 3

Teaching per Week 3Hrs

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.

C02  :  Understand  the  Lagrange's  Interpolation  Formula,  Divided  Differences,

Newton's General  Interpolation  Formula

C03  :  Obtain  numerical  Differentiation.

C04  :  Learn about  Numerical  Integration.

COS  :Determine   Solution of Ordinary Differential  Equations  by Taylor's series

method,  Picard's approximation  method,  Euler's method.

C06  : Apply numerical  analysis in   social sciences,  physical sciences,  life sciences

and  a host   of other  disciplines

Mapping between  cos withPSOs PS01 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

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  '':

Numerical  Differentiation:  1st and  2nd order derivatives based on  Newton's forward

and  backward  difference interpolation  formulae.UnitIll:

Numerical  Integration:  General  Integration foi.mula, Trapezoidal  Rule,  Simpson's  1/3-

Rule,  Simpson's  3/8-Rule.Unitlv:

olution of Ordinary  Differential  Equations  by Taylor's series method,  Picard's

approximation  method,  Euler's  method.

Reference  Books I.       S.  S.  Sastry  :  Introductory  mcth()ds  ()fNumerical  Analysis.  I'rcnticc`-I Iall  {)f

India Pvt.  Ltd.; 4th  Edition.

2.      M.  K.  Jain, Iyengcr,  Jai"  Numerical  Methods  for Scientific  iind  Lnginccring
Computations, New  Age  lnlei.nalional  I.Id.

3.      Gol`I,  Mittal  :  Numerical Analysis.  I'ragatiprakashan.  Mi`crut.
4.      Kaiser ^.  Kunz :  Numerical  ^nal}'sis.  MCGra\`' llill  Book c`()..  L()nd()n.
5.      James  I.  Buchanan. Peter R. 'l.urncr:  Numerical  Methods and ^milysis.

MCGraw Hill  Book Co..  I,ondon

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

emester end  university examination

B.Sc.  Mathematics  4th Semester

Course:  MTH-403: Iiitroduction  to Al)strac`t Algehra

Course Code MTH-403

Course Title Introduction to Abstract Algebra

Credit 3



®

Teaching per Week 3Hrs

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.

C02  :  Understand the basics of group and elementary properties of group

C03  :  Recognize Subgroups,  CyclicGroups, Orderofanelement.

C04  :  Learn  about  basics of Ring theory.

COS  :Determine   Least Common  multiple,  Prime  numbers,  Fundamental theorem

of Arithmetic.

C06  :  Apply Basic of number theory in   social sciences,  physical sciences,  life sciences

and a  host  of other  disciplines.

Mapping between COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics of Mathematics

Course Content Unit  I:

Divisors,Greatestcommondivisor,Leastcommonmultiple,Primenumbers,

Fundamentaltheoremof Arithmetic,  Congruence relation,  Equivalenceclasses.Unit'1:

DefinitionofaGroup,ExamplesofGroup,elementarypropertiesofaGroup,  FiniteGroups.



Unit   111:

Subgroups,  CyclicGroups, Orderofanelement.Unit'V:

DefinitionofaRing,ExamplesofRing,lntegralDomain,Field,BooleanRing.

Reference  Books I.      I. N.  Iicrstein:.l`opics  in AIgebra.  Wilcy  ljast.`rn  I.Id.. New Delhi. 2006.
2.      I.  H.  Sheth:Abs`ract^Igebra,Nil.avprakashan. ^hmedabad.
3.      N.  S.  GopalKrishnan  :UniversityAIgebra.  WileyF,aslei.n  I,td.
4.      P.R.Bhattacharya,S.K..Iainands.R.Nagpaul:BasicAbstracLAlgebra,  Cambridge

Universitypress.  Indian  Edition,1997.
5.      ShantinarayamModemAlgebra,S. Chand and c{).. New Delhi.
6.      SergeLang  :Algebra,  Addilionweslcy,1993.
7.      Sur.ieet, Kaziz,amccruddin:Modern Algcbi.a.  Vikaspublishingllousc.

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  4th semester

Course:  E.G.4001:  Mathematical  Modelling

Course Code E.G.-400l

Course Title athematical Modelling

Credit 2

Teaching per Week 2Hrs

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.



0.

Course Outcomes The course will  enable the students to:

CO1  :  Explain  the  insight  of the  Mathematical  Modelling.

C02  :  explain the concept of mathematical  modelling

C03  : formulate the real world  problem  into  Mathematical  form.

C04  :analyze the mathematical  model.

COS  :  Predict the future by using mathematical  modelling.

C06  :  Apply  Mathematical  modelling  in   social  sciences,  physical  sciences,  life

sciences   and  a  host   of other   disciplines

PS01 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics Ordinary differential  equation

Course Content Unit  I:

Mathematical  modelling through ordinary differential  equation of first order,  Linear

rowth  models;  Linear decay models,  Models for growth  of Science and  scientists.Unit11:

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

echnological  innovation,  Spread  of  infectious  diseases.UnitIll:

Mathematical  models of geometrical  problems through  ordinary differential equation

of first order,  Simple geometrical  problems, Orthogonal trajectctries.

Reference  Books I.     J. N. Kapcor:  Mathematical Modelling, New Age International publishers,
New Delh i.

2.     Kreysig: Advanced Engineering Mathematics. John wilcy, New York.1999.
3.      J.  K.  Sharma:  OR Theol.y  & Applications,  Mac  Milian  India Ltd.,1998.
4.      Ci.Hadley:Linear  programming,  Nai.osa publishing      ITouse.     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,

uiz,  assignment, seminar,  internal  examination,  etc.     70% External  based on

emester end  University examination

B.Sc.   Mathematics  4th Semester

Course:  E.G.4002: Group of Symmetries-ll

Course Code E.G.-4002

u
Course Title Groui) of Symmetries-l[

Credit 2

Teaching per Week 2Hrs

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.

C02  :  Understand formation of groups of symmetries of the Chemical  Molecules

C03  :  Learn  about  Concept of isomorphism of groups.

C04  :  Recognize lsomorphism of group S3 of the symmetries of an  equilateral

triangle with the group of symmetries of NH3,  PC13, CHC13.

C05  ;Determine  lsomorphism  of group S3 of the symmetries of an equilateral

triangle with the group of symmetries

C06  : Apply Group of Symmetries  in   social  sciences,  physical  sciences,  life



0

sciences   and a host  of other  disciplines

Mapping between COs withPS0s PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

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):

n  isosceles triangle (cyclic group C2 of order 2)

n  equilateral triangle (the group S3 of order 6)

rectangle (the group V4)

square (the group  D4)Unit'':

Formation of groups of symmetries of the following Chemical  Molecules  (Configuration

of atoms).

H20 (the group V4)

H202

rans-  N2 -F2  (the group V4)

NH3,  PC13,  CHC13(the group  S3)UnitIll:

Concept of isomorphism of groups,  lsomorphism of multiplicative group with the group

C2 of the symmetries of    an    isosceles    triangle,  lsomorphism of    multiplicative

roup    with    the    group   V4of   thesymmetriesofa rectangle, lsomorphismofgroup

4 of the symmetries of a rectangle with the group of symmetries of H20,

lsomorphism of groiip S3 of the symmetries of an  equilateral triangl e with the group of

symmetries  of  NH3,  PC13,  CHC13.

Beference  Books I.      F.  A.Cotton:  Chemical  application of group theory,  Wiley  Inter science,  Wiley
F,astern I,td., New  Delhi.



2. G.  Davidson:  Intro.  Group Theory for Chemists.  ^pplied  Science  Publishei..
3. I.  N.  Ilerstein: Topii`s  in Alfebra.  Wiley  Eastc`rn  I.td.,  New  Delhi

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

Evaluation  Method 309/a  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  5th Semester

Course:  MTH-501: Group Theory

Course Code MTH-501

Course Title Group Theory

Credit 3

Teaching per Week 3Hrs

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 Outcomes The course will  enable the students to:

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

C02  :  Understand  Cosets,  Lagrange's theorem,  Euler's theorem,  Fermat's

theorem, counting principle

C03  :  Learn  about Concept of Normal  subgroup & Quotient groups,

tlomomorphism with their properties.

C04 :  Recognize Automorphisms, Cayley's theorem and its applications

COS  :Determine different  permutation  and  Permutation  Groups, even

permutation, odd  permutation.



®

C06  : Apply group theory in   social  sciences, physical sciences,  life sciences   and  a

host  of other  disciplines

Mapping  between  cos withPSOs PS06 PS07 PSO8PSO1 PS02 PS03 PS04 PS05
CO1

C02
C03
C04
COS

C06

Pre-requisite Basics of Group theory

Course Content Unit  1:

Cosets, Congruence Belation  in Group  Lagrange's theorem,  Euler's theorem,  Fermat's

heorem,  Counting  principle.Unit2:

Normal   subgroups   &Quotientgroups,  Homomorphism,  lsomorphism,  lsomorphic

roups, Fundamental theorem ofhomomorphism.Unit3:

utomorphisms, Cayley's theorem and  its applications.Unit4:

Permutatic)n Groups, Orbit& Cycles,  Even  permutation,  Odd  permutation,  Alternating

Group.

f`eference  Books I        I.  N.  Hei.stc`in  :  Topii`s  in  Algebra.  Wilcy  Eastern  ljrd.  NewDelhi.1983.

2.       I.  Ii.  Shcth  :  Abstract AIgebra. Niravprakashan. AhmL.dabad.
3.      N.S.GopalKrishnan  :  University  Algebra.  Wilcy  Easli`I.n  I.td.

4. 1'.  R. Bhattacharya,  S.  K.  Jain  and  S.  R.  Nagpaul  :  Basii` Abstract  Algebra.
C`unbridgc  Univi`rsity  Press.  Indian  Edi lion.1997.

5.      Shantinarayan  :Modern Alg.`bra,  S.  Chand &  Co.
6.      Scrgc Lang : AIgcbra, ed. Addition wes•  ey.1993.

7.      Suricct&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  5th semester

Course:  MTH-502:  Linear Algebra -I

Course Code MTH-502

Co u rse Titl e inear Algebra - I

Credit 3

Teaching  per Week 3Hrs

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 Outcomes The course will enable the students to:

Mapping  between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
C05
C06

Pre-reqiiisite Basics of algebraic system

Course Content Unit  1:

Definition  and examples of Vector space, Subspace,  Necessary and sufficient condition

or  a  subspace,  Illustrations.Unit2:

pan  of a  set,  union  and  intersection  of subspaces, sum  and  direct sum  of subspaces.Unit3:

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.  Ki.ishnamurthy,  V.  P.  Mainra&  J.  L. Arora  :  An  Introduction lo  Linear
AIgebra.  At`filiated East-West  Press  Pvt.  Ltd.. New Delhi.

2.        I.  [l.  Shcth  :  Linear Algebra, Niravprakashan.
3.       S.  Kumarcsan  :  Lineal. Algebra,  Prentjce Hall  ()t`lndia.  2000.
4.      Serge Lang  :  Linear AIgebra. Addition-Wcslcy pub.  Co.  (Student Ed.).

5.      Balakrishnan  :  I.inear Al&cbra,  'I`ata-MCGraw  I-Iill  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  5th semester

Course:  MTH-503:  Real  Analysis -I

®

Course Code MTH-503

Course Title Real Analysis - I

Credit 3

Teaching  per Week 3Hrs

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.

C02  :  Understand the Countable &  Uncountable sets, Greatest,lower bound  and

least  upper bound



C03  :  Recognize Sequences of real  numbers,  Sub-sequences,  limit of a sequence,

Convergent sequences,  Divergent sequences.

C04  :  Learn  about operations on  convergent  sequences.

COS  :Analyze   Operatictns on  divergent sequences, concepts of limit superior

and  inferior, Cauchy sequence.

C06  :  Apply  Basic of real  analysis  .in   social  sciences,

physical  sciences,  life sciences   and a  host   of other   disciplines

Mapping between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics of Mathematics

Course Content Unit  1:

Countable &  uncountable sets, greatest  lower bound  and  least upper bound.Unit2:

equences of real  numbers, sub-sequences,  limit of a sequence, convergent sequences,

divergent sequences.Unit3:

Bounded sequences,  monotone sequences, operations on convergent  sequences.Unit4:

Operations on  divergent sequences, concepts of limit superior and  inferior,  Cauchy

equence.

Reference  Books I.       R.  R.  Goldbci.g  :  Methods ol` Ri`al  Analysis. Oxford &  Tl}l-I  Pub.  Cii.

2.      'l`.  M.  ^postol  :  Mathematica ^nal}'sis. Narosa  l'ublishing Iousc.  Ni`\`'  DL`lhi.

3.       S. C.  Malik  :  Real  Analysis.  Wiley-East.`m  l'ub.  C().. Nc\\'  L)i`lhi.
4.      Walter Rudin  :  Principles of Mathematical  Analysis. MCGi.aw  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  5th Semester

Course:  MTH-504:  Real  Analysis -11

®

Course Code MTH-504

Course Title Real  Analysis - 11

Credit 3

Teaching per Week 3Hrs

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.

Coilrse Outcomes The course will  enable the students to:

CO1  :  Explain the  insight  of the  real  analysis.

C02  :  Understand the  Limit and  Continuity of a function  on the real  line,

Definition  & examples of Metric spaces

C03  :  Recognize Open  ball  in  R1,  open  ball  in  metric  space,  functions  continuous

on  metric spaces.

C04  :  Learn  about  Limit, Convergence  and Cauchy sequence  in  metric space,

Equivalent  metrics..

COS  :Analyze   Open  sets and their properties.

C06  :  Apply  real  analysis  .in   social  sciences,  physical  sciences,  life  sciences   and  a

host   of other   disciplines



Mapping between  COs withPSOs PSO1 PS02 PS03

u

PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06
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.Unit2:

Limit,  Convergence and Cauchy sequence in  metric space,  Equivalent metrics.unit3:

Open  ball  in  R1, open  ball  in  metric space, functions continuous on  metric  spaces.Unit4:Opensets,moreaboutopensets.

f`eference  Books I.       R.  R.  Goldbcrg :  Method orRcal  Analysis. O,`rord  &  181 I  Pub.  Ct).  I,ld.  New

Delhi.

2.      'l`.  M.Apostol  :  Mathematica Analysis.  Narosa  l'ublishing  I louse.  New  I)i`lhi.

1985.

3.       S.  I.ang  :  Undcl.gi.aduatc  Analysis.  Spiingci.-Vcrlag.  New  Yoi.k.1983.

4.      D.Somsu ndaram&  8.  Chaudhari  :  A  lil.st course  in  Math.`mali.`al  Amlysis.
Narosa Publishing I-louse, Ni`w Di`lhi.   I('97.

5.      P.  K. Jain &  S.  K.  Kaushik  :  An  lnti.oducti()n to Real  Analysis, S. Chand & C().
New I)elhi.  2000.

6.      E.T.Copson:Metr ic  Spaces. Cambi.idgc  University  Press.1968.
7.      P.  K. .lain &  K.  Ahmed  :  Metric Spaces. Narosa Pub.  House. New I)c hi.199().

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

emester end university examination



B.Sc.   Mathematics  5th semester

Course:  MTH-505: Graph Theory

®

Course Code MTH-505

Course Title Graph Theory

Credit 3

Teaching per Week 3Hrs

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

Coiirse 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.

C02  :  Understand the graph theory and  relevant term

C03  :  Recognize Subgraphs,  lsomorphism  between  two graphs.

C04  :  Learn about operations on  graphs, Walks,  Paths, Circuits, Connected

graphs,  Disconnected graphs and  Components of graphs  .

COS  :Analyze   Euler graph  and  their  properties.

C06  : Apply graph  .in   social sciences,  physical  sciences,  life sciences   and  a

host   of other  disciplines

Mapping  between  COs  withPSOs PSO1 PS03PS02 PS04 PS05 PS06 PS07 PSO8

CO1

C02

C03
C04
C05
C06

Pre-requisite Basics of Mathematics

Course Content Unit  1:

raphs, various type of graphs,  incidence and  degree,  isolated



and  pendent vertices, Subgraphs,  lsomorphism  between two graphs.Unit2:

Operations on graphs,  Walks,  Paths, Circuits,  Connected graphs,  Disconnected graphs,

Components of graphs.unit3:

Euler graphs, Arbitrary traceable graph,  Hamiltonian Graphs, Applications of graphs:

Konigsberg  Bridge Problem, Seating Arrangement  Problem,  Ut"ty  Problem.Unit4:

rees, Properties of trees, Pendent vertices in a tree, Distance between two vertices,

Centre,  Radius and  Diameter of a Tree,  Rooted  &  Binary trees.

Reference  Books I.      NarsinghDco  :  Graph  Theoi.}'  with applii`ations to  Engini`i`i.ing &  Computci.

Scii`nce.  Pi.cnticc  I loll  or India  P\'l.  I,td..  2000.
2.      R.  .J.  Wilson  :  Introduction  lo Graph Thet)ry.  Academic  Press. New Yoi.k,

'972.
3.      I.;.  I larra}J  :  Graph  'rhcoi.y.  Addison  Wesley  Pub.  Co..1969.
4.      C.  I}crgc  :  'I`he Theoi.y  {`l`Graphs  and  its  Applications.  John  Wilcy  &  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

emester end  University examination

®

B.Sc.   Mathematics  5th semester

Course:  MTH-506:  Number Theory -I

Course Code MTH-506

Course Title Number Tlieory -I



®

Credit 3

Teaching per Week 3Hrs

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:

C01  :  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

C03  :  Compute the solutions of linear Diophantine equations  in two variables

C04  :Learn  about Sieve of Eratosthenes,  infinitude of primes,  upper  bc)und for

the primes, Theory of Congruences

COS  :Analyze   Basic  properties of Congruence, divisibility tests.

C06  :  Apply  Number theory  .in   social  sciences,  physical  sciences,  life sciences

and  a host   of other   disciplines

Mapping  between  COs  withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
C05
C06

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.Unit2:

Computation  of the solutions of linear Diophantine equations  in two variables,  Primes



and composite numbers, the fundamental theorem of arithmetic, Pythagorean

heorem for the irrationality of V2  .Unit3:SieveofEratosthenes,infinitude of primes,  upper bound for the primes, Theory

f Congruences.unit4:Basicproperties of Congruence,  divlsibility tests of 9  and  11.

Reference  Books I.      David  M.  Burton  :  Elcmcntary  Number l`hc()ry.  'l`ata  MCGra\\J+Iill  l'ub.  C`().

Ltd.. New  Delhi. 6th  Ed..  20()6.
2.      S.  G.  Tclang  :  Number  Theor}..  .l`he  'rata  MCGraw  llill  Ctt.  Ltd.`  New  DL`lhi.

3.      I. Niven.  S.  7.uckerman  &  L.  Montgomery:  ^n  lnlroducti(in  `o Theoi.y  t)I
Numbers, John  Wiley.  ItJ91.

4.      George Andrcws  :  Numb.`r l`hi`()ry,  The  I-lindustan  l'ub.  I`()rporation` Ni`\\-
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  5th semester

Course:  E.G.-5001: Operations Research-

l(ElectiveGeneric)

Course Code E.G.-500l

Course Title Operations Research-I

Credit 2

Teaching  per Week 2Hrs

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.



0

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.

C02  :  understand  Linear programming  problem  and their Graphical  solution.

C03  :  Compute the solutions LPP  by dual  simplex method

C04  :Learn  about  Definition  of the dual  problem and their properties

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

C06  :  Apply  Operations  Research  in   social  sciences,  physical  sciences,  life

Science and  a  host   of other   disciplines

Mapping between  cos withPSOs PS01 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02

C03
C04
COS

C06

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.Unit2:

Basic concept of basic,  non-basic, degenerate,  non-degenerate and  basic feasible

olutions of LPP, slack & surplus variables,  lpp  in the standard  matrix form, Slack &

surplus  variables,  Solution  of  LPP  using Simplex  method.Unit3:

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



Reference Books 1. J.  K.  Sharma  : Operations Research:  Theory & Applications.  MCMillan  lndja
I,td..1998.

2. Kanliswaroop. P.  K.  Gup[a &  Man  Mohan  :  Operations  Research.  S.  Chand &
Sons. New  Delhi,  1998.

3. G.  Hadle}'  :  I,inear Programming. Narosa Publishing  Ht)use.  Ne\\  Delhi.   I `)`)5,
4. S.  I).  Sharma: Operations  Rcscarch.  Kcdai.nalhRamnalh&  Ctt.
5. P.  M.  Karak  :  I.inear Programming. New Ci.ntral  Hook  Agi`nc}'  P\'`.  I,td.

Calcutra - 9.
6. K.  V.  Mitlal  &  L.  Mohan  :  Optimizati`in  methods  in O.R.  and  S}slem  ^nalysis.

New Age  lntcrnational  Publications.
7. Gocl&Miltal  ; O.R.,  Pragatiprakashan.  Mi`ci.ut

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  5th Semester

Course: E.G.-5002: Computer Oriented  Numerical  Methods -

I(ElectiveGeneric)

®

Course Code E.G.-5002

'\

Course Title Computer Oriented Numerical Methods -I

Credit 2

Teaching per Week 2Hrs

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.

C02  :  Understand  Flow charts and symbols,  More flow charting examples



and  FORTRAN  language

C03  ; Compute the operations in  expressions

C04  :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.

C06  :  Apply Computer Oriented  Numerical  Methods  in   social sciences,  physical

sciences,  life  Science  and  a  host   of c)ther   disciplines

Mapping between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

C01

C02
C03
C04
COS

C06

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

ariable  names, Type declaration for integer and  real, Arithmetic  expression  (real  and

integer expressions),  Hierarchy of operations in  expressions,  Examples  of Arithmetic

expression.Unit2:

rithmetic statement,  Mode of Arithmetic expression, Special  function,  examples of

use of functions,  Program  preparation  preliminaries.Unit3:

Input-Output  statement, STOP  and  END statement,  Fof`TRAN  coding form, Simple

FORTRAN  program,  FORTRAN  programming examples.

Reference  Books I.      V.  Rajaraman  : Computer programming in FORTRAN  77, PHI.
2.      V.  Rajaraman  : Computer oriented Numerical  Methods. PHI.
3.      Dhaliwal.  Agarwal  and Gupta  :  Programming with l'`OR'l`RAN  77.  Wiley'

F,astern  I,td.



4. R.  S.  Salaria  :  Computer Oriented Numerical  Methods.  Khanna  Bo`ik  Pub.  Co.
I  .IJ.

5. R.  Sirkar  :  FORTRAN  based  ^lgorilhms` New Central  Book  ^genc}'.  (`alculta.
(,. V.  Krishnamurlhy  :  FORTRAN  based Algorithms.  East-Wesi  Pi.ess. N.I)elhi,

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

ernester end  University examination

B.Sc.   Mathematics  5th Semester

Course:  E.G.-5003:  Fourier Series (ElectiveGeneric)

Course Code E.G.-5003 u/`

Cou rse "tle Fourier Series

Credit 2

Teaching per Week 2Hrs

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 Fourierseries.

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.

C02  :  Understand the  Definition of Fourier series,  Euler's formulae,  Evaluation

of definite integrals, Conditions for a  Fourier expansion

C03  :  Compute the  Fourier series   of functions

C04 :Learn about  Functions having  points  of discontinuity, change in  intervals,

even  and  odd functions,  Expansion of even or odd  periodic functions.

C05  :  Familiarize with   Half range series, Typical  waveforms,  Parseval's formula,



®

Root  mean  square value, Complex form of Fourier series.

C06  :  Apply  Fourier series  in   social  sciences,  physical   sciences,  life Science  and  a

host   of other   disciplines

Mapping between  COs withPSOs PS07 PSO8PSO1 PS02 PS03 PS04 PS05 PS06

CO1

C02
C03
C04
COS

C06

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.Unit2:

Functions  having pctints of discontinuity, change in  intervals, even and odd functions,

Expansion of even or odd  periodic functions.Unit3:

Half range series, Typical waveforms, Parseval's formula,  Root mean square value,

Complex form of Fourier series.

Reference Books I.      B.  S.  Gr.`wal  :  I-lighcr  Engineering Mathematics.  Khannaprakashan. New
Delhi.

2.      S.  K.  Jain  :  l'`()ui.icr scri.`s and Fouricr 'I`ransl`()rms.  Swarup and  Sons Pub.. New

D,.Ihi.

3.      R.R.Coldbcrg :  M.`thod ofRcal Analysis. Oxford & lBH  Pub.  Co. Ltd. New
Delhi.

4.      R.  V.  Churchil  :  I.`ourier series and Boundary valu e problems.  MCGraw I-till
lsE.

5.      Vashishtha and Gupta  :[n`egral Transforms.  Krishna Publications.  Meerul

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  6th Semester

Course:  MTH-601:  Ring Theory

Course Code MTH-60I

Course Title Ring Theory

Credit 3

Teaching  per Week 3Hrs

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.                                                                                                                          (iJ

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.

C02  :  Understand  Ring Homomorphism  and  lsomorphism,  Ideals & Quotient

rings,  Maximal  Ideal,  Principal  ldeal

C03  :  Learn  about different kinds of ring and their properties..

C04  :  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.

C06  :  Apply  Ring theory in   social sciences,  physical sciences,  life sciences   and  a

host  of other   disciplines

Mapping between  COs withPSOs PSO8PSO1 PS02 PS03 PS04 PS05 PS06 PS07

CO1

C02
C03
C04
C05
C06

Pre-requisite Basics of group theory



Course Content Unit  1:

Ring  Homomorphism  and  lsomorphism,  Ideals  & Quotient  rings,  Maximal  Ideal,

Principal  ldeal.Unit2:

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

and  associates  in  rings.Unit3:

Prime  element  in  a  Euclidean  Ring,  Unique factorization theorem  in  a  Euclidean  ring.Unit4:

Particular  Euclidean  Ring,  Polynomial  Ring,  Degree of a  Polynomial,  Division  Algorithm,

Irreducible  polynomial.

Reference  Books I         I.  N.  Herstein  :  'I`opics  in  Algebra,  Wili`yEastcrn  Ltd.  N¢\\'  I)i`lhi.1983.

2.        I.  Il.  Sheth  : Abstract Algcbl.a. Nil.avpi.akashan,  Ahmcddbad.
3.      N.  S.  GopalKrishnan  :  Uni\rcrsity Algebra.  Wiley  Eastern  Ltd.
4.      1'.  R.  Bhattacharya`  S.  K. Join and  S.  R. Nagpaul  :  Btlsic Abstract ^Igcbra,

Cambridge University  Press.  Indian  Edition,1997.
5.      Shantinara,van  :Modern  Alg.`bra.  S. Chand & Co.
(i.      Serge Lang  :  Alg.`bra, cd.  Addition  wesley.1993.
7.      Surjeet&Kazjzamceruddin  :  Modern Algebra.  Vikas ['ublishing I-louse.

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

Evaluation  Method 309/a  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  6th semester

Course:  MTH-602:  Linear Algebra -11

Course Code MTH-602

CourseTitle Linear Algebra - 11



Credit 3

u

Teaching per Week 3Hrs

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 Outcomes The course will enable the students to:

CO1  :  Explain  the  insight  of the  Linear  algebra.

C02  :  Understand  Linear Transformation  and their properties

C03  :  Learn about rank nullity and their properties

C04  :  Recognize Matrix associated with  linear transformations.

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

C06  :  Apply  linear algebra   in   social  sciences,  physical  sciences,  life sciences   and

a  host  of other  disciplines

Mapping between COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
C05
C06

Pre-requisite Basics of linear algebra

Course Content Unit  1:

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

ransformation.Unit2:

Rank-Nullity Theorem,  Inverse of a linear transformation, Consequences of Rank-

Nullity Theorem, Composition  of linear transformations.



®

Unit  3:

Matrix associated with  l`tnear transformations,  linear transformation  associated with  a

matrix, Application  of Rank-Nullity Theorem for matrix.Unit4:

Inner product spaces,  Norm   of a vector,  Cauchy-Schwarz's  inequality, Triangular

inequality, Orthogonalvectors, Vector Projection,  Gram-Schmidt  Orthogonalization

Process, Orthonormalset.

Reference Books I.      V.  Krishnamurthy,  V.  P.  Mainra& `1.  L.  ^rora  :  An Introduction to Lini.ar
^lgc`bra` ^l.tlliated  East-West  l'rcss  Pvt.  Ltd.. Nc\`J D.`lhi.

2.        I.  H.  Sheth  :  I,inear Algebra, Nil.avprakashan.

3.      S.  Kumaresan  :  Linear Algebra, Prenlice  Hall  o±`India,  2000.
4.      Serge  I.ang  :  Linear Algebra, ^ddi`ion.Wesley pub.  Co.  (Student  Ed.).
5.      Balakrishnan  :  Linear Algebra. `l`ata-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

emester end  University examination

B.Sc.   Mathematics  6th semester

Course:  MTH-603:  Real Analysis -Ill

Course Code MTH-603

Course Title Real Analysis -Ill

Credit 3

Teaching per Week 3Hrs

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:

C01  :  Explain  the  insight  of the  real  analysis.

C02  :  Understand the Convergence and  divergence of series of real  numbers

C03  :  Recognize Sets of measure zero, definition of the Riemann  Integral,

Algebraic properties of Riemann  Integral.

C04  :  Learn  about different type of series  ,

COS  :Analyze  Algebraic properties of Riemann  Integral  Fundamental thec)rems  of

Integral  Calculus.

C06  :  Apply  real  analysis  .in   social  sciences,  physical  sciences,  life sciences   and  a

host  of other  disciplines

Mapping between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics  of  Real  analysis

Course Content Unit  1:

Convergence and divergence of series of real numbers,  Series with  non-negative terms,

lternating series, Conditional and absolute convergence.Unit2:

ests for absolute convergence, Series whose terms form a  non-increasing sequence.Unit3:

ets 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 I.      R.  R. Goldbcrg :  Method of Real Analysis. ()xford & lBH Pub. Co. Ltd„ New
Delhi.

2.      T.  M.  Apostol  :  Mathematical  Analysis` Narosa  l'ublishing House, New Delhi.
1985.

3.      S.  Lang  :  lJndcrgraduate ^mlysis`  Spring.`r-Vc`l.lflg. New  York,1983.
4.      Louis Leithold  :  C`fllculus with analytic Ge()ml`try.  I-kii.pi`r and collins pub. Co.

5.      J.  B. Thomas and  I.`inney  :  Calculus  with  annlytic  Gcomctr}'.
6.      E.  T.  Cop`son  :  Mctric Spaces,  Cambridge  Univi`rsity  l'rcss.1968.
7.      P.  K. Jain &  K.  ^hmcd  :  Metric  Spaces, Narosa  l'ub.  Ilouse.  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°/o External  based on

semester end  University examination

B.Sc.   Mathematics  6th semester

Course:  MTH-604:  Real Analysis -lv

Course Code MTH-604

Course "tle Real Analysis -  11

Credit 3

Teaching per Week 3Hrs

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  Heal  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  :  Understand  Limit points, closure of a set,  closed sets,  homeomorphism of

metric spaces

C03  :  Recognize Connected sets,  Bounded sets, Totally bounded  sets.

C04  :  Learn about Complete  metric spaces,  Contraction  mapping,  Picard's fixed

point theorem.

COS  :Analyze   Open  covering,  Heine-Borel  property.

C06  :  Apply  real  analysis  .in   social  sciences,  physical  sciences,  life  sciences   and  a

host  of other  disciplines

Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics  of real  analysis

Course Content unit  1:

Limit  points, closure of a  set, closed sets,  homeomorphism of metric spaces,  dense set.Unit2:

Connected sets,  Bounded  sets, Totally bounded  sets.Unit3:

Complete metric spaces, Contraction  mapping,  Picard's fixed  point theorem.Unit4:

Compact  metric    spaces,    Open        covering,  Heine-8orel  property,  Finite  Intersection

property.

Reference  Books I.       R.  R.  Goldbcrg  :  Melhod ol`Rcal  Analysis.  Oxl`()I.d & TBll  Pub.  Co.  Ltd..  Niw
Delhi.

2.      .l`.  M.  Apostol  :  Mathcmalical Analysis. Narosa  Publishing  I louse. New  I)i`lhi.

1985.

3.      S.  Lang  :  UndcrgraduatcAna }s.Is.  Spl.ingcr-Vi`i.lag.  New  Yitl.k.   I 983.



4. S. C`.  Malik  :  Real  Analysis`  Wiley-Fasten  Pub.  Co., New  Delhi.
5. Waltcr Rudin  :  F'rinciples oL` Mathematical  Analysis,  MCGI.aw I-Jill  book

Company.
6. C`)pson  :  Melric  Spaces, Cambi.idge  lJniversi|v  Press,  1968.
7. P.  K. lain  &  K.  ^hmed  :  Metl.ic  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,

ciuiz, assignment, seminar,  internal  examination, etc.     709/o External  based on

semester end  University examination

B.Sc.   Mathematics  6th semester

Course: 605:  Discrete Mathematics

®

Course Code MTH-605

Course Title Discrete Mathematics

Credit 3

Teaching per Week 3Hrs

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 Outcomes The course will enable the students to:

CO1  :  Explain the insight of the Discrete  Mathematics.

C02  :  Understand the  relation  ,  lattice   and  relevant term

C03  :  Recognize Lattices as algebraic systems,  Lattice homomorphism,  Different

types of lattices.

C04  :  Learn  about  Boolean Algebra as an  algebraic system,  Boolean  expressions.

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



C06  : Apply Discrete Mathematics  .in   social sciences, physical sciences,  ljfe

1U

sciences   and  a   host  of other  disciplines

Mapping between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

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,

otally ordered sets,  Well  ordered sets,  Hasse Diagram,  Lattices and  its  properl:ies.Unit2:

Lattices as algebraic systems,  Lattice homomorphism,  Different types of lattices.Unit3:

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.Unit4:

Minimization  of Boolean functions  by Karnaugh  Map  method  and Quine-Mccluskey

algorithm, AND,  OR  &  NOT gates,  Reduction  of switching circuit diagram.

Reference  Books I.      J. P.  Trembla\'  &  R.  Manohar  :  Discrete mathcmatical  Structures with
^pplicatjons to Computer  Scienc....  Mc(}raw I lill L}ook  C`o..   1999.

2.      8.  Kolman.  R.  C.  Busb}'  &  S.  Ross  :  Discrctc  Mathcmatical  Structures.
PI.cnticc  I tall  ()f India  Pvt.  Ltd..  3rd  .`d.  2()() I.

3.       Elements  ol`T)isi`i.ele  Malhemalics.  C.  L.  I,iu,  D.  r'.  M{ihapati.a.  Tata  Mccii.a\`'

I-Jill.  2()()8.

4.      Discrete  Mathematics with  Applications, 'l`h()ma``  Koshy.  Acadi`mic pri`ss.
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  6th semester

Course:  MTH-606:  Number Theory -11

Course Code MTH-606

Course Title Number Theory -11

Credit 3

Teaching  per Week 3Hrs

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.

C02  :  Understand  Fermat's little theorem,  Pseudo-primes, Wilson's theorem

C03  : Compute the solutions of linear congruence , the Chinese Remainder

Theorem

C04  :learn  about The  number of positive divisors,  multiplicative nature of

functions, The M6bius  Inversion formula

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

C06  : Apply Number theory .in   social  sciences, physical  sciences,  life sciences

and  a  host   of other  disciplines

Mapping between  cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03

C04
C05
C06



Pre-requisite Basics of number theory

Course Content Unit  1:

Computation  of the solutic)ns of linear congruence , the Chinese Remainder Theorem.Unit2:

Fermat's  little theorem,  Pseudo-primes,  Wilson's theorem.Unit3:

he number of positive divisors and sum of all  pc)sitive divisors of an  integer,  basic

properties and  multiplicatlve  nature of these functions, The  M6bius  Inversion formula

(without  proof), the greatest  integer function.unit4:

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

heorem.

Reference  Books I.       David  M.  Burton  :  I;lcmcntai.y  Number.I`hc(try..  Tata  MCGi.aw-I-lill  pub.  Co.

Ltd., New Delhi,  6lh  Ed., 2006.
2.      S. (i.  Telang  : Number Theory, The Tala  MCGi.aw  Hill  co.  I.td.. Ne\\'  Delhi.
3.       I.  Niven.  S.  7,uckel.man  &  I..  Monlgomei.} .  ^n  lnti.oducti`in  l`i  Tlie(ii..\'  t)I

Numbel.s. John  Wiley.  I 991.

4.       Gcorgc  Andre\\is  :  Number 'l`hc()ry.  I`hc  I  lindustan  Pub.  C`oi.p(ii.ati{`n.  Ni`\\'

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  6th semester

Course:  E.G. 6001: Operations Research-ll  (ElectiveGeneric)

Cou rse Code E.G.- 6001



Course Title Operations Research-II

Credit 2

Teaching per Week 2Hrs

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.

C02  :  Understand the transportation  problem  and their solutions.

C03  :  Compute the solutions of Assignment problem

C04 :Learn about Competitive games theory

COS  :  Find the solution  Game theory problem  by graphical  method

C06  : Apply Operations  Research  in   social sciences,  physical sciences,  life

Science and a  host   of other  disciplines

Mapping between  cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics of Mathematics

Course Content Unit  1:

ransportation  problem,  methods for finding initial  basic feasible solution,

solution  of Transportation problem by  MODlmethod, Unbalanced Transportation

problem.Unit2: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  :  Opel.ations  Research:  Theory &  ^pplicalions.  MCMillan  India
Ltd.,  1998.

2.      Kantiswaroop` P.  K. Gupta & Man  Mohan  : Operalions Research.  S. Chand &
Sons.  Ni`w  Di`lhi.1998.

3.      G.  I[adli`y  :  I,ini`ar  Programming.  Narosa  Publishing  I-I(iusc.  Ni`w  I)clhi.1995.
4.      S.  D.  Sharma:  ()perations  Research.  KedamalhRamnath&  Cti.
5.       P.  M.  Kai.ak  :  I.incai.  Pi.ogi.amming.  New  Cciili.al  I}(`i`k  Agency  l'vt.  I,ld.

Calcutta -9.
6.       K.  V.  Millal  &  I,.  Mohan  :  Optimization  mcth()ds  in  O.R.  and  System  Anal}'sis.

Nc\\' Age  [nlcl.naLional  PublicaLii)ns.

7.      Goel&Mittal  :  O.R..  Pl.agatipi.akashan.  Mcci.ut

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

Evaluation  Method 30%  lntemal  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  6th semester

Course:  E.G.-6002: Computer Oriented  Numerical Methods -11

(ElectiveGeneric)

Course Code E.G.-6002

Cc)urse Title Computer Oriented  Numerical Metllods -[1

Credit 2

Teaching per Week 2Hrs

Minimum weeks  perSemester 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.

C02  :  Understand Control statements,  Relational operators,  Logical  lF statement,

Arithmetic  lF statement,  BIock lF statement

C03  : Apply the Statement labels, G0 TO statement and  D0 statement

C04  :Learn  about  Rules to be followed  in  utilizing DO  loops, Subscripted

variables, Sub5cripted expression,  Dimension  statement,  DO type notation

for input / output statement.

COS  :  Familiarize  with   FORMAT specification  and  FORMAT specification  for a

numerical  data.

C06  : Apply Computer Oriented  Numerical  Methods  in   social sciences,  physical

sciences, life Science and  a host   of other   disciplines

Mapping  between  COs withPSOs PSO8PSO1 PS02 PS03 PS04 PS05 PS06 PS07

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics of Computer Oriented  Numerical  Methods

Course Content Unitl:

Controlstatements,Relationaloperators,LogicallFstatement,ArithmeticlFstatement,Block

lFstatement. Statement  labels, GO TO statement,  Example of use of Logical  lF

statement.Unit2:

Nested  logical  lF 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,  lterative methods.   Numerical  integrations and

differentiations.  Numerical  solution  of ordinary  differential  equations.

Reference  Books I.      V. Rajaraman : Computer programming in l``ORTR^N  77.  I'lll.
2.      V.  Rajaraman  :  Computer oriented Numerical  Methods.  PITl.
3.      Dhaliwal` Agarwal  and Gupta  :  Programming with  I-`()R'I`R^N  77.  Wilc}'

Eastern  Ltd.
4.      R.  S.  Salaria  :  Comput.`r Oriented Numerical  Methods.  Khtlnna  13()ok  l'ub.  Co.

Ltd.
5.      R.  Sirkar :  FOR'lTRAN  based Algorithms`  New central  l3ook Agency.  Calcutta.
6.      V.  Krishnamurthy  :  F()RTRAN  basi`d  Algorithms. I;ast-Vi'cst press.  N.Delhi.

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

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  6th 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 2Hrs

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.

C02  :  understand the  Integral transforms,  Fourier Transforms,  Properties of



®

Fou rier Transform

C03  : Compiite the  Fourier Transform

C04 :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 trie derivatives of a function

C06  :  Apply  Fourier Transform  in   social  sciences,  physical   sciences,  life Science

and a host   of other  disciplines

Mapping between  cos  withPS0s PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

C01
C02

C03
C04
COS

C06

Pre-requisite Basics of Fourier series

Course Content unit  1:

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

application.unit2:

Convolution, Convolution theorem for Fourier transforms,  Parseval's  Identity for

Fourier transform.unit3:

Relation  between  Fourier and  Laplace Transforms,  Fourier transforms of the

derivatives of a function,  Fourier transform  and  its  applications.

Reference Books I.      1}.  S.  GI.cwal  :  I lighcr  Engini'ering  Mathi`matics.  Khannal'rakashan. New
Delhi.

2.      S.  K.  `lain  :  Fouricr series and Fourier 'l`ransforms.  S\`'arup and s(ins pub.. Ne\`
I)|.Ihi.

3.      R.R.Col dberg :  Method of Real Analysis, Oxford & IBIi Pub.  Co. Ltd. New
Delhi.

4.      R.  V.  Churchil  :  I.`ourier series and l3oundary valu •` problems,  MCGraw [lill
lsE.

5.      Va.shishtha and Gupta  :Integral  1.ransfol.ms. 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

emester 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   12th 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.

P02 : Critical Thinl(ing Development

he  program develops the skills of critical thinking,  problem solving,

evaluative  learning of various techniques, and  understanding the essence

of the problem.

P03 : Develop arguments in a logical manner

he program trains students to formulate and develop arguments in a

logical  manner and  make them  ready to  prepare real world  problem

solution  mathematically.

P04 : Develop decision making ability

he program develop the skill in students to  take decisions at intellectual,

organizational and  personal from different perspectives of life usinganalysis

P05 : Computational Skill Development

he  program develop  basic computational skill  in students for planning and

managing process of complex real world.

P06 : Provides an effective Mathematical communication skill

he program develop an effective  Mathematical communication skill  in the

students.

P07 : 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

PS02  :  Develop the skills that needs independent  logical and analytical

hinking, teamwork and  leadership

PS03 : Nurture the students to investigate and development of a workable

solution for a  real world problem                                                    r|

#ch,in?#n&`



PS04 :  Develop students for self-learning and   practicing challenging

problem solution
PS05  : Train students to apply mathematical skills for new investigation.

PS06 : Train students to expand their knowledge of fields related to their

current areas of professional specialization.

PS07 : 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 andPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO

P01
P02
P03
P04
P05
P06
P07

Medium of lnstruction English

I

Program Structure emester 1

Ourse
Title

Teaching I)er week

Course

unlvers.Examinatitvion

Internal Total

Code Theory P,actical Credits Duration Marks Marks Marks

MTH.101 Mathematics-I
3 0 3 2Hrs 50 20 70

MTH-102 Mathematics-ll

3 0 3 2Hrs 50 20 70

Total 6 0 6

Program Structure emester 2

Course
Title

Teaching per week
Course

UniverslExamlnat II yOn
Internal Total

Code C,edlts Marks Marks
Theory Practlca' Duration Marks

TH-201 Mathematics-Ill
3 a 3 2Hrs 50 ZO 70

MTH-202 Mathematics-[V
3 a 3 2Hrs 50 20 70

Total 6 0 6

Program Structure emester 3

Course
Title

Teaching per week
Course

UniversExaminatitvion
Internal Total

Code C,edits Marks Marks
Theory Practical Duratlon Marks



®

MTH-301 athematics-V
3 0 3 2Hrs 50 20 70

MTH-302 Mathematics-VI
3 0

''T            3

2Hrs 50 20 70

MTH-303 Mathematics-V I I
3 0 3 2H,s 50 20 70

E.G. 3001 -MathematicalMethods
2 0 2 2Hrs SO 20 70

3002-Groupofsymmeries-I
2 0 2 2Hrs SO 20 70

Total 11 0 11

Program Structure Semester 4

Course
Title

Teaching per week
Course

Unive,siExaminattyion
Internal Total

Code Credits Ma,ks Marks
Theory P,ac'ical Duration Marks

MTH-401 Mathematics-VIIJ
3 0 3 2H,s 50 20 70

MTH.402 Mathematics-IX
3 0 3 2Hrs 50 20 70

MTH-403 Mathematics-X
3 0 3 2Hrs 50 20 70

E.G. 001-MathematicalModeling
2 0 2 2H,s 50 20 70

002-Groupofsymmetris-II
2 0 2 2Hrs 50 20 70

Total 11 a 11

Program Structure Semester 5

Course
Title

Teaching per week
Course

UniverslExaminattyion
'ntemal Total

Code Credits Marks Marks
Theory Practical Duration Marks

MTH-Sol GroupTheory
3 0 3 2Hrs SO 20 70

MTH-502 LinearAlgebra-I
3 0 3 2Hrs 50 20 70

MTH RealAnalysis-I 3 0 3 211rs 50 20



-503 70

MTH-504 RealAnalysis-II
3 0 3 2Hrs 50 20 70

MTH-505 GraphTheory
3 a 3 2Hrs 50 20 70

MTH-506 NumberTheory-I
3 0 3 2Hrs 50 ZO 70

E.G. 5001 -OperationsResearch-I
2 0 2 2Hrs 50 20 70

5002-ComputerorientedNumericalMethods-I

2 0 2 2Hrs 50 20

70

5003-FourierSeries
2 0 2 2Hrs 50 20 70

Total 20 0 ZO

Program Structure emester 6

Course
Title

Teaching per week
Cou,se

UniverslExaminat ty!on
Internal Total

Code C,edits Marks Marks
Theory Practical Duration Marks

MTH-601 RingTheory
3 0 3 2Hrs 50 20 70

MTH-602 LinearAlgebra-II
3 a 3 2Hrs 50 20 70

MTH-603 RealAnalysis-Ill
3 0 3 2Hl.s 50 20 70

MTH-604 RealAnalysis-IV
3 a 3 ZHrs 50 20 70

MTH-605 Disci.eteMathematiCS
3 0 3 2Hrs 50 20 70

MTH-606 NumberTheory-II
3 0 3 2Hrs 50 20 70

I.G. 6001 -OperationsResearch-'I
Z 0 2 ZHrs 50 20 70

6002-ComputerorientedNumericalMethods-1]

2 0 2 ZH,s 50 20

70



6003-FourierTransformanditsApplications

2 0 2 2Hrs 50 20
70

Total 20 a 20

B.Sc.Mathematics  lst Semester

Course: MTH-101: Mathematics-I

Course Code MTH-10l

Course Title Mathematics-I

Credit 3

Teaching per Week 3Hrs

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  the insight of the  fundamental   aspects of the Trigonometry .

C02  :  Assimilate the De'  Moivre's theorem and its applications,

Trigonometric functions for multiple arguments.

C03  :  Calculate the  Indeterminate forms  by using  Euler's expressions,

Hyperbolic functions..

C04  :  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.

C06  : Apply Trigonometry in social sciences,  physical  sciences,  life sciences

and a  host of other disciplines

Mapping between  cos withPSOs PS01 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics of  Mathematics

Course Content Unit -I

De'  Moivre's theorem and  its applications, Trigonometric functions for multiple

arguments.



Unit-l'

Euler's expressions,  Evaluation of lndetei.minate forms by using Euler's expressions,

Hyperbolic functions for real arguments  and their inverses.

Unit-'Il

Exponential, Circular and  Hyperbolic functions of complex variables and their

identities,  Euler's Theorem,   Relations  between  circular and  Hyperbolic functions.

Unit-lv

Logarithm of complex quantities, Separations of Logarithmic,  Inverse circular and

Inverse hyperbolic functions into real and  imaginary parts.

Reference  Books I.      S.  L.  Loney:   Plane Trigonometry. Part I  and  11. MCMillan  and Co.  London.
2.      R.  S.  Verma`  K.  S.  Shukla:  Text book of.I`rigonometry,  Pothishala Pvt.  Ltd.

Allahabad.
3.      E. Kreyszig:  Advanced Engineering Mathematics,  Wiley  India pvt.  I.td.
4.     N.P.Bhamore and et al: College ^adhunikGanitshastra, 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

emester end University examination

B.Sc.Mathematics  lst semester

Course: MTH-102: Mathematics-II

Course Code MTH.102

Course Title Mathematics-2

Credit 3

Teaching per Week 3Hrs

Minimum weeks perSemester 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.

Cou rse objective To make students acquainted with concepts of calculus.

course outcoiiies This course will enable the students to

CO1  :  Explain the insight of the historical and fundamental  aspects the

Calculus.

C02  : Assimilate the Successive differentiation,  Leibnitz theorem and its applications

C03 : Understand the consequences of various mean value theorems for

differentiable functions , Asymptotes, Concavity, Convexity and reduction

function.

C04  : Calculate the Curvature and  radius of curvature.

C05  : Apply concept of Increasing and  Decreasing functions, Asymptotes, Concavity



and Convexity

C06  : Apply calculus  in social  sciences,  physical sciences, life sciences  and  a host

of other disciplines

Mapping between COs withPSOs PSO8PSO1 PS02 PS03 PS04 PS05 PS06 PS07

C01
C02
C03
C04
COS

C06

Pre-requisite Basics of Mathematics

Course Content U n it -I

uccessive  differentiation,   Calculation  of#"I    derivatives  of  some  standard  functic)ns

(rational   functions   and   powers   of  sine,   cosine  functions),   Leibnitz   theorem   and   its

applications

Unit-''

Rolle's   Theorems   and   its   geometrical   interpretation,   Lagrange's   Theorem   and   its

eometrical  interpretation, Cauchy theorem,  Maclaurin   and Taylor series  expansions

Unit-Ill

Curvature   and   radius   of   curvature   (except   Polar   form),   Increasing   and   Decreasing

unctions, Asymptotes, Concavity and  Convexity

Unit-'V

Reduction formulae for integration of

sinnx.cosnx,ta:nnx,cotnx,secnx,cosecnx,sinpxcosqx,xmcosnx,xmsmnx.

Reference  Books I.      Shantinarayan: Differential calculus, Revised EditionDecember-2004 , S.
Chand and Co. New Delhi.

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

3.      Gorakhprasad:  Differential  calculus, Pothishala pvt.  Ltd. AI lahabad.
4.       M.R.Spi gel:  Theoi.y and Problems of Advanced Calculus.  Schaum.s

Publishing Co.,  New  York.
5.       N.P.  Bhamoi.candc`al:  Col cge 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.     709/a External  based on

semester end  University examination



B.Sc.   Mathematics  2nd semester

Course:  MTH-201: Mathematics-Ill
Course Code TH-201

0

Cou rse Title Mathematics-lll

Credit 3

Teaching per Week 3Hrs

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.

Cc)urse objective To  make students acquainted  with  concepts of Theory of matrices.

Course Outcomes his course will  enable the students to:

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

C02  :  Understand the genesis of theory of matrices..

C03  :  Learn   elementary raw operations,  ranktheory and   matrix

properties.

C04 :  Find eigen values and  corresponding eigenvectors for a square

matrix.

COS  :  Calculate solution of linear system  of equation.

C06  : Apply matrix theory   in social  sciences,  physical  sciences,  life sciences

and  a host  of other disciplines.

Mapping between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
C05
C06

Pre-requisite Basics of Matrices

Course Content unit-I

Different   types   of   matrices,   Operation   on   matrieces,    Properties   of   operation   a

matrices,  Elementary row operations.

Unit-II

Row-reduced  echelon  forms.   Inverse  of  matrix  by  Row-Reduced   Echelon  form,   Row

rank of a  matrix,  Quadratic form.

Unit-'„

race of matrix and  its  properties,  Solution  of homogeneous system  of linear equations

using row -reduced  echelon forms.

Unit-lv

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     o

diagonalization.



Reference  Books I. Krishnamurthy,  Mainra and Arora:  An  lntri`duction  to linear Algebra,
Afriliated West`Lpress Pvt.  Ltd., New Delhi.

2. Erwin Kreyszig..  Advanced Engineering Mathematics,  W"ey  India (P)  Ltd.,
2009.

3. B.S.Vasta and Suchivasta:  Tht`ory 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. 11.  K.  Dass, H.  C.  Saxena,  M.  D.  Raisinghania:  Simplified course  in Matrices,

S. Chard and Co„ NewDelhi.
6. N.P.Bhamore and et al:  College AadhunikGanitshastra, Popular Prckashan,

Surat.

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

Evaluation  Methc)d 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  2nd semester

Course: MTH-202: Mathematics-IV

Course Code MTH-202

Course Title Mathematics-IV

Credit 3

Teaching per Week 3Hrs

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 Outcomes The course will enable the students to:

CO1  :  Understand the genesis of   Integral Calculus   and  ordinary differential

equations.

C02:  Sketch  curves  in  Cartesian  coordinate systems.

C03  :To solve first order first degree and first order higher degree    differential

equation.

C04  :  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.

C05: To solve  initial  and  boundary value problem.

C06  :  Apply  Integral  Calculus  and  Differential  Equations  in  social  sciences,

physical sciences,  life sciences and  a  host   of other disciplines



Mapping  between  cos withPSOs

uI

PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06
Pre-requisite Basics of Derlvative

Course Content Unit-I

Curve Tracing : Equation of the form y =  f(x),Equation of the form y2  =

f(x),Parametric equations, Tracing of Polar curves.

Unit-l'

pplication of Integral calculus:  Length of a curve,  Intrinsic equation  (except  polar

oordinates).

Unit:„I

Bernoulll'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-IV

Linear Differential  Equations with constant coefficients:  Complimentary functions,

Particular Integral, General Solution,  Method for finding  Particular Integral specially for
ax, sinax, cosax, polynomial  in terms of x, eaxv and xV,  where V is a function of x.

Reference Books I.       I.Shantinarayan   :  Differ.`ntial  calculus  ,4th edition  -20()I.Shyamlal  charitable
Trust.Ramnagar New Delhi.  S.  Chand   and Company  LTD.

2.      Shantinarayan:  Integral  calculus.  Revised Edition-2009. S.Chand and c().`
New Delhi.

3.      Gorakhprasad: Integral calcul us. I'othishalal'vt.Ltd.` Allahabad.
4.      D.A.Murray: Differential Equations. Tata MC Graw Hills.
5.     Frank ^yres: Theory and prob lems on D ifferential  Equations.  Mc Graw  I-Jill

Book  Co., Ne\`J York.
6.     N.P.Bhamore and et al: College ^adhunikGanitshastra, Popular prakasl,an.

Sural.

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.     709/a External  based on

semester end  University examination

B.Sc.   Mathematics  3nd semester

Course:  MTH-301: Mathematics-V

Course Code MTH-Sol

Course Title Mathematics-V

Credit 3



®

Teaching per Week 3Hrs

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

Effective  From une 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.

Cou rse 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.

C02  :Find  the  Limits and Continuity of a function of two variables,  Partial

Differentiation.

C03  :Calculate Jacobian  as well as  Maxima  and  Minima for function of two variable.

C04  :Find   vectorGradient,  Divergence and Curl.

COS  : Apply multivariable calculus to solve function  of two variable problems.

C06  : Apply function of two variable and   vector calculus ln

social sciences, physical  sciences,  life sciences and  a  host of other

disciplines

Mapping  between COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04 *H_I

C05
C06

Pre-requisite Basics of calculus

Course Content Unit  I:

Limits and  Continuity of a function of two variables,  Partia Differentiation, Total

Differential, Composite function,  Homogeneous functions.

Unit   1':

Euler's theorem for Homogeneous functions, Taylor's theorem for functions of two
ariables,  Maclaurian's expansions  in power series, Jacobian.

Unit  ''':

Maxima-Minima for functions of two variables:  Necessary and  sufficient conditions for

extreme points.

Unit  IV:

ector 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.      Hari  Kishan  :VectorAlgebra  andcalcu us,  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 IIl-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

emester end  University examination

B.Sc.   Mathematics  3nd semester

Course:  MTH-302: Mathematics-VI

Course Code MTH-302

1®

Co u rs e Titl e Mathematics-Vl

Credit 3

Teaching per Week 3Hrs

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

Effective  From une  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  methc)ds   and  its applications.

Course Objective Tc)  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.

C02  :Recognize the errors and their  numerical computation

C03  :  Obtain  numerical solutions of algebraic and transcendental  equations.

C04  :  Learn about various interpolating and extrapolating   methods.

COS  :  predict future trend  by   interpolating and  extrapolating methods.

C06  : Apply numerical  analysis  in   social sciences,  physical sciences,  life sciences

and  a  host  of other   disciplines

Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

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,  lteration  Method,  Newton-Raphson's  Method.

unit   '11:



Forward  Differences,  Backward  Differences,  Central  Differences, Symbolic  relation and

eparation  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.

3.      Goel,  Mittal  :  Numerical  Analysis,  Pragatiprakashan,  Meerut.

4.       KaiserA.  Kunz  :  NumericalAnalysis,  MCGraw  Hill  Bookco.,  London.

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

Mc  Graw  Hill  Book Co.,  London.

6.       P.  C.  Biswal:NumericalAnalysis,Prentice-Halloflndia,  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%  lnternal 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  3nd semester

Course:  MTH-303: Matliematics-VII

®

Cc)urse Code MTH-303

Course Title Mathematics-VIl

Credit 3

Teaching per Week 3Hrs

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

Effective  From une 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.

Cou rse Outcomes The course will enable the students to:

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

coefficients.

C02  :Find solution  ofsecond order Differential  Equations

C03  :  Learn about  Formation  of Partial  Differential  Equation.

C04  :  Solve Partial  Differential  Equations  by direct integral  methods.

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

C06  : Apply differential equation  in   social sciences,  physical sciences,  life

sciences   and a  host   of other   disciDlines



Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
Ll.`,4        „        ,      Fy

C03

C04

COS

C06

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:

econd order Differential  Equations: Solution  in terms of known  Integral,  Solution  by

method of removal of first order derivatives,  Method  of Changing  Independent

ariable.Unit1„:

Formation  of  Partial  Differential  Equation,  Solution  of  Partial  Differential  Eciuations,

Equatic)ns solvable by direct integral.

Unit  lv:

Partial  Differential  Equations of first order,  Nonlinear  Partial  Differential  Equations of

irst order, Some special  methods.

Reference  Books I.      D.  A. MulTay:  An  Introductory course in  Dirt`erential  F,quations, Orient
Longmans, Bombay.

2.      N.  Sneddon:  Elements ofpartia]  Dit`ferential  F,qualions,  MCGraw  Hil Book
Company.

3.      B.  S.  Grewal:  Higher Engineering Mathematics,  Khanna put)lishers, New
Delhi.

4.      Gorakhprasad  :  Dil`ferential  Equations, Pothi`shala pvt.  I,ld., AIIahabad.
5.      M.  D.  Rai  Singhania  :  Diffel.ential  Equations,  S.  Chand &  Co., New Delhi.
6.      Nita H.  Shah  :  Ordinal.y  and  Pailial  Difl`ei.enlial  Equations  :  Theory  and

Applications,  PHI  Leaming Pvt.  Ltd, New Delhi.

7.    N. P. Bhamore& et el.  : Mathematics Paper Ill-lv. Popular Prakashan, Sura`.

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

Evaluation  Methc>d 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  3nd semester

Course:  E.G.-3001:  Mathematical  Methods

Course Code E.G.-3001

Course Title Mathematical Methods

Credit 2

Teaching per Week 2Hrs

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.

C02  :Find  Finite difference and  Method of unknown  coefficients

C03  :  Learn  about  Difference equation.

C04  : Solve problem of Difference equation.

COS  :  Obtain  solutionofHomogeneous       difference      equations      with  constant

coefficients.

C06  :  Apply difference  calculus  in   social  sciences,  physical  sciences,  life

ciences   and  a host  of other  disciplines

Mapping between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

C01
C02
C03
C04
C05
C06

Pre-requisite Basics of Mathematics

Course Content Unit  I:

Notations offinite 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   '1:



Factorial  notation,  Expression of polynomials in factorial  notation  by using finite

differences,  Method of unknown coefficients.unitIll:

Difference equations:  Order and  degree of a  difference equation, Solution  of difference

equations,     Homogeneous      difference      equations      withconstantcoefficients.

Reference  Books 1.      S.S.  Sastry..  Introductory  methods  of  Numerical  Analysis,  Prentice-Hall  of  India

Pvt.  Ltd.;  4th  Edition.

2.       M.  K.  Jain,  lyenger, Jaim  Numerical  Methods  for  scientific  and  Engineering

Computations,  New Age  International  Ltd.

3.      Goel,  Mittal  :  Numerical Analysis,  Pragatiprakashan,  Meerut.

4.       KaiserA.  Kunz  :  NumericalAnalysis,  MCGrawHill  Bookco„  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 309/a  Internal  assessment based on class attendance,  participation,  class test,

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

emester end  University examination

B.Sc.   Mathematics   3nd Semester

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

Course Code E.G.-3002

CourseTitle Group of Symmetries-I

Credit 2

Teaching per Week 2Hrs

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:

C01  :  Explain the insight of the Group theory.

C02  :Identify Sub group and their properties

C03  :  Learn  about Symmetry planes and    reflection    symmetry.

C04  :  Solve problem of Product of symmetry operations.



COS  : Analyze consequences   of Rotation  axes  and  rc>tation  symmetry

C06  : Apply Group of Symmetries  in   social  sciences,  physical sclences,  life

sciences   and a host  ,of,other  djsciplines

Mapping  between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

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

roups 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   Ill:

Symmetryplanesand    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.      I.  N.Iierstein:  Topics in Algebra, Wiley Eastern Ltd., New Delhi

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

Evaluatic>n  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  4th semester

Course:  MTH-401: Mathematics-Vlll

Course Code MTH-401

Coui.se Title Mathematics-VIll

Credit 3

Teaching  per Week 3Hrs

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 Outcomes The course will  enable the students to:

CO1  :  Explain the insight of the beta gamma functio.

C02  :  Find  Double  and  triple  integrals

C03  :  Learn  about  Laplace transform  .

C04  :  Realize importance of   Laplace transform.

COS  :  Determine various  Inverse  Laplace transform.

C06  :  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 withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02 g8as
C03
C04
COS

C06

Pre-requisite Basics of Mathematics

Course Content unit  I:

Beta-Gamma functions:  Relation  between  Beta and Gamma functions,  Properties,

pplications of Beta-Gamma function.

Unit   11:

DoubleandTriplelntegrals:Changeoforder of Doubleintegrals, Area.

Unit   Ill:

Laplace Transform of elementary functions,  Properties of  Laplace Transform,

Differentiation  and  Integration of  Laplace Transform,  Laplace Transform of derivatives



and  integrals

unit  llv:

Inverse of  Laplace TrgnLsform:  Method of  Partial  fractions,  Properties of inverse  Laplace

ransform.

Reference  Books 1.       Davidv.  Widder:Advancedcalculus,  PHI  Learning  pvt.  Ltd,  NewDelhi

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-lv,  Popularprakashan,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  4th semester

Course:  MTH-402:Mathematics-lx

0,

Course Code TH-402

Course Title Mathematics-lx

Credit 3

Teaching  per Week 3Hrs

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:

C01  :  Explain  the  insight  of the  numerical  analysis.

C02  :  Understand the  Lagrange's  Interpolation  Formula,  Divided  Differences,

Newton's General  Interpolation  Formula

C03  :  Obtain  numerical  Differentiation.

C04  :  Learn  about  Numerical  Integration.

COS  :Determine   Solution of Ordinary Differential  Equations  by Taylor's series

method,  Picard's approximation  method,  Euler's  method.

C06  :  Apply  numerical  analysis  in   social  sciences,  physical  sciences,  life sciences

and  a host   of other  disciplines

Mapping  between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03



C04
COS

C06

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

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  lv:

olution 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  ot`
India Pvt.  Ltd.; 4th Edition.

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

3.      Goal, Mittal  :  Numerical  Analysis. Pragatiprakashan.  Mcerut.
4.      Kaiser A.  Kunz :  Numerical  Analysis,  MCGI.aw  Hill  Book  co.` I,ondon.
5.     James I. Buchanan, Peter R. Turner: Numerical  Methods and Analy`sis,

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°/o External  based on

emester end  University examination

B.Sc.   Mathematics  4th Semester

Course:  MTH-403 : Mathematics-X

Course Code TH-403

Course Title Mathematics -X

Credit 3

Teaching per Week 3Hrs

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 c)utcomes 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.

C02  :Separate Countable  & uncountable set

C03  :FindGreatest  lower bound and  least  upper bound.

C04  :Learn about basics of Sequences of real  numbers, Sub-sequences.

COS:  ldentifyconvergent sequences,  Divergent sequences

C06: Apply  Basic of number theory in social  sciences,  physical  sciences, life sciences

and  a host   of other  disciplines.

Mapping  between COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics of  Mathematics

Course Content unit  I:

Sets  and elements, Operations on sets,  Functions,  Real-valued functions.

Unit  1':

Countable &  Uncountable sets, Greatest  lower bound  and  least  upper bound.

unit  '„:

equences of real  numbers, Sub-sequences, limit of a sequence, Convergent
equences, Divergent sequences.

Unit lv:

Divisors, Greatest common  dMsor,  Least Common  multiple,  Prime numbers,
Fundamental theorem of Arithmetic,  Congruence relation,  Equivalence classes.

Reference  Books I.      R.  R.  Goldbcrg  :  Methods of Real  Analysis. Oxford & TBII  Pub.  Co.
2.      I. N. Hcrstcin  :  Topics in Algcbra`  Wilcy  Eastern  Ltd.. New Delhi, 2006.
3.      I.  H.  Sheth  :  Abstract Algebra` Nirav  prakashan,  Ahmcdabad.
4.      T.  M. Apostol  :  Mathematical ^mlysis. Narosa Publishing House, New Delhi.
5.      S.  C.  Malik  :  Mathematical Analysis,  Wiley-Eastern  Ltd.  New Dc.lhi.
6.      Shantinarayan  : Modern Algebra, S. Chand and co.. New Delhi.

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

Evaluatic>n  Method 30%  Internal  assessment  based on class  attendance,  participation,  class test,

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

emester end  University examination



B.Sc.   Mathematics  4th Semester

Course:  E.G.-4001:  Mathematical  Modelling

Course Code .G.-400l

Course Title athematical Modelling

Credit 2

Teaching per Week 2Hrs

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.

C02  :  explain the concept of mathematical  modelling

C03  : formulate the  real world  problem  into  Mathematical form.

C04  :analyze the mathematical  model.

COS  :  Predict the future by using  mathematical  modelling.

C06  : Apply Mathematical  modelling in   social sciences,  physical sciences,  life

sciences   and a  host   of other   disciplines

PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-reciuisite Basics Ordinary differential  equation

Course Content Unit  I:

Mathematical  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

echnological  innovation,  Spread of infectious diseases.

Unit   Ill;

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 lnternational 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:Lineal.  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

ernester end  University examination

B.Sc.   Mathematics  4th semester

Course:  E.G.4002: Group of Symmetries-ll

Course Code E.G.-4002

Course Title Group of Symmetries-II

Credit 2

Teaching per Week 2Hrs

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.

C02  :  Understand formation  of groups of symmetries of the Chemical  Molecules

C03  :  Learn  about Concept of isomorphism of groups.

C04  :  Recognize  lsomorphism of group S3 of the symmetries of an  equilateral

triangle with the group of symmetries of NH3,  PC13,  CHC13.

C05  :Determine lsomorphism  of group S3 of the symmetries of an  equilateral

triangle with the group of symmetries

C06  : Apply Group of Symmetries  in   social sciences,  physical sciences,  life

sciences   and  a  host   of other  disciplines

Mapping  between  COs withPS0s PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03



C04
COS

C06

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):

n  isosceles triangle (cyclic group C2  of order 2)

n  equilateral triangle (the group S3 of order 6)

rectangle (the group V4)

square (the group  D4)

unit  „:

Formation  of groups of symmetries of the following Chemical  Molecules (Configuration

of atoms).

H20 (the group V4)

H202

rans-N2 -F2  (the group V4)

NH3,  PC13,  CHC13(the group S3)

Unit  Ill:

Concept of isomorphism  of groups,  lsomorphism of multiplicative group with the group

C2 of the symmetries of    an    isosceles    triangle,  lsomorphism of    multiplicative

roup    with    the    group    V4of   thesymmetriesofa  rectangle,  lsomorphismofgroup

4 of the symmetries of a rectangle with the group of symmetries of H20,

lsomorphism of group S3  of the symmetries of an  equilateral triangle with the group ctf

ymmetries  of  NH3,  PC13,  CHC13.

Reference  Books I.      F.  A.Cotton:  Chemical application of group the`)ry,  Wiley  Inter science.  Wiley
Eastern Ltd., New Delhi.

2.      G.  Davidsom  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  5th semester

Course:  MTH-501: Group Theory



Credit 3

Teaching per Week 3Hrs

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 Ob`.ective To  make students  acquainted with concepts of group theory.

Course Outcomes The course will enable the students to:

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

C02  :  Understand  Cosets,  Lagrange's theorem,  Euler's theorem,  Fermat's

theorem, counting principle

C03  :  Learn  about Concept of Normal subgroup & Quotient groups,

Homomorphism with their properties.

C04  :  Recognize Automorphisms,  Cayley's theorem  and  its applications

COS  :Determine different  permutation  and  Permutation  Groups,  even

permutation, odd  permutation.

C06  : Apply group theory in   social sciences,  physical sciences,  life sciences   and  a

host  of other   disciplines

Mapping  between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
C05
C06

Pre-requisite Basics of Group theory

Course Content Unit  1:

Cosets,  Congruence Relation  in  Grctup  Lagrange's theorem,  Euler's theorem,  Fermat's

heorem, Counting principle.

Unit  2:

Normal   subgroups   &Quotientgroups,  Homomorphism,  lsomorphism,  lsomorphic

roups,  Fundamental theorem ofhomomorphism.

unit  3:

utomorphisms,  Cayley's theorem and  its applications.

Unit  4:

Permutation  Groups, Orbit& Cycles,  Even  permutation,  Odd  permutation, Alternating

roup.

Reference  Books I.      I. N.  Herstein  :  Topics in Algebra,  Wiley Eastern Ltd. New  Delhi.1983.
2.       I. 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 F,dition,  1997.
5.      Shantinarayan  :Modern Algebra,  S. Chand & Co.
6.      Serge Lang  :  Algebra, ed.  Addition  wesley,1993.



7.      Surjeet&Kazizameeruddin  : Modern AIgebra, Vikas publjshing House.

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

Evaluation  Method 300/a  Internal  assessment  based on  class  attendance,  participation, class test,

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

emester end  University examination

B.Sc.   Mathematics  5th semester

Course:  MTH-502:  Linear Algebra -I

Course Code TH-502

Course Title inear Algebra -I

Credit 3

Teaching per Week 3Hrs

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:

Mapping between  COS withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

C01
C02
C03
C04
COS

C06

Pre-requisite Basics of algebraic system

Course Content unit  1:

Definition  and  examples of Vector space, Subspace,  Necessary and sufficient  condition

or a subspace,  Illustrations.

Unit  2:

Span  of a set, union  and  intersection  c)f 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  Bcroks I. V. Krishnamurthy` V. P. Mainra& J. L. Arora : ^n Introduction to Linear
AIgebra, Affiliated East-West Press Pvt.  Ltd., New Delhi.

2. I.  H.  Sheth  :  Linear Algebra, Niravprakashan.
3. S. Kumaresan  :  I.ineai. Algebra,  Prentice Hall  of India. 200().
4. Serge Lang  :  Linear Algebra, Addition-Wesley Pub.  Co.  (Studem  Ed.).
5. Balakrishnan  :  Linear Alsebra, Tata-MCGraw  Hill  Ed.

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

Evaluation  Method 309/a  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  5th semester

Course:  MTH-503:  Real Analysis -I

Course Code TH-503

Course Title Real Analysis -I

Credit 3

Teaching per Week 3Hrs

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.

C02  :  Understand the Countable &  Uncountable sets, Greatest lower bound and

least upper bound

C03  :  Recognize Sequences of real  numbers, Sub-sequences,  limit of a sequence,

Convergent sequences,  Divergent sequences.

C04 :  Learn about operations on convergent sequences.

COS  :Analyze  Operations on  divergent sequences, concepts of  limit superior

and  inferior, Cauchy sequence.

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

physical sciences, life sciences   and a  host  of other  disciplines

Mapping between C0s withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
CO1

C02
C03
C04
C05
C06

Pre-requisite Basics of Mathematics



Course Content Unit  1:

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

Unit 2:

equences of real numbers, sub-sequences, limit of a sequence, convergent seciuences,

divergent sequences.

Unit 3:

Bounded sequences,  monotone sequences, operations on convergent sequences.

Unit  4:

Operations on  divergent sequences, concepts of limit superior and  inferior,  Cauchyequence.

Reference  Books I.      R.  R. Goldberg :  Methods of Real  Analysis,  Oxl`oi.d &  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 (tfMathemalical  Analysis.  Mcciraw Hill  book

Company.

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

Evaluation  Method 309/a  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  5th semester

Course:  MTH-504:  Real Analysis -11

Course Code TH-504

Course Title eal Amlysis -11

Credit

Teaching per Week 3Hrs

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.

C02  :  Understand the  Limit and Continuity of a function on the real  line,

Definition  & examples of Metric spaces

C03  :  Recognize Open  ball  in  R1, open  ball in  metric space, functions continiious

on  metric spaces.

C04  :  Learn about  Limit, Convergence and Cauchy sequence in  metric space,



Equivalent  metrics„

COS  :Analyze  Open sets and their properties.

C06  :  Apply  real  analysis  .in   social  sciences,  physical  sciences,  life  sciences   and  a

host   of other   disciplines

Mapping between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics  of  Real  analysis

Course Content Unit  1:

Revision  of Limit and  Continuity of a functic>n  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 I.      R.  R.  Goldberg  :  Method of Real  Analysis,  Oxfol.d  &  [BH  Pub.  Co.  Ltd. New
Delhi.

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

3.      S.  Lang : Undergraduate Anal ysis,  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.  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,

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

emester end  University examination



B.Sc.   Mathematics  5th semester

Course:  MTH-505: Graph Theory

Course Code TH-505

Course Title Graph Theory

Credit 3

Teaching per Week 3Hrs

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 Outcomes The course will enable the students to:

CO1  :  Explain the insight of the graph theory.

C02  : Understand the graph theory and relevant term

C03  :  Recognize Subgraphs,  lsomorphism  between two graphs.

C04  ;  Learn  about Operations on  graphs,  Walks,  Paths,  Circuits, Connected

graphs,  Disconnected graphs and  Components of graphs  .
COS  ;Analyze   Euler graph  and their properties.

C06  :  Apply graph  .in   social  sciences,  physical  sciences,  life  sciences   and  a

host  of other  disciplines

Mapping between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
C05
C06

Pre-requisite Basics  of Mathematics

Course Content Unit  1:

raphs, various type of graphs,  incidence and  degree,  isolated

and  pendent vertices, Subgraphs,  lsomorphism  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 Prc)blem.

Unit  4:

rees,  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. Nai.singhDeo  :  Graph Theory with  applications to Engineering &  Computer
Science.  Prenlice  [Iall  of India  Pvt.  Ltd..  2000.

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

3. E. Hanay : Graph Theory9 Addison Wesley Pub. Co.,  l{J69.
4. C. Berge  : The 'l`hcory of Graphs and its Applications. John Wiley & Sons,

1962.

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

Evaluation  Method 309/a  Internal assessment based on class attendance,  participation, class test,

uiz,  assignment, seminar,  internal  examination,  etc.     70%  External  based on

semester end  University examination

B.Sc.   Mathematics  5th semester

Course:  MTH-506: Number Theory -I

0,

Course Code MTH-506

Course"tle umber Theory -I

Credit 3

Teaching per Week 3Hrs

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.

C02  :  Understand the Divisibility of integers, the Division Algorithm, Greatest

Common  Divisor of two integers, the Euclidean  algorithm

C03  : Compute the solutions of linear Diophantine equations  in two variables

C04 :Learn  about Sieve of Eratosthenes,  infinitude of primes,  upper bound for

the primes, Theory of Congruences

COS  :Analyze   Basic properties of Congruence, divisibility tests.

C06  :  Apply Number theory .in   social sciences, physical sciences,  life sciences

and  a  host   of other  disciplines

Mapping between  COs withPS0s PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06
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

heorem 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 I.      David M.  Burton  :  Elementary Numbel. Theory.  Tala  MCGraw-Hill  Pub.  Ci).
Ltd., New Delhi, 6lh  Ed., 2()06.

2.      S.  G. Telang : Number Theory,  The Tata  MCGraw  Hill  Co.  I.td., New Delhi.
3.      I. Niven.  S.  Zuckerman  &  Ij.  Montgomery:  An  lnlrodu.`lion  to .I`hcor}' ot`

Numbers, `Tohn  Wilcy,1991.
4.      George Andrews : Number Theory. The I-Iindusran l'ub. 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

emester end  University examination

B.Sc.  Mathematics  5th semester

Course:  E.G.-5001: Operations Research-

I(ElectiveGeneric)

Course Code .G.-500l

Course Title Operations Research-I

Credit 2

Teaching per Week 2Hrs

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.



a

0-

C02  :  Understand  Linear programmlng problem  and their Graphical solution.

C03  :  Compute the solutions  LPP by dual simplex method

C04  :Learn about  Definition of the dual  problem and their properties

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

C06  : Apply Operations  Research  in   social  sciences,  physical sciences,  life

Science and a  host  of other   disciplines

Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics of Mathematics

Course Content Unit  1:

raphical 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,  nan-basic, degenerate,  non-degenerate and  basic feasible

olutions of LPP, slack & surplus variables,  LPP  in the standard  matrix form, Slack &

surplus variables, Solution of LPP  using Simplex method.

Unit  3:

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

Reference Books I.      J.  K.  Sharma  :  Operations Rcscarch:  Theory  &  Applications.  MCMillan  India
Ltd..   1998.

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

3.      G. Hadley  :  Linearprogramm ing, Narosa Publishing House, New Delhi,1995.
4.      S.  D. Sharma: Operations Research, KedamathRamnath& 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  Publicalions.
7.      Goel&Mittal  : 0.R., Pragatiprakashan, Meerut

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

Evaluation  Method 309/a  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  5th semester

Course:  E.G.-5002: Computer Oriented  Numerical  Methods -

I(ElectiveGeneric)

Course Code E.G.-5002

Course Title Computer Oriented Numerical Methods -I

Credit 2

Teaching  per Week 2Hrs

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.

C02  :  Understand  Flow charts and symbols,  More flow charting examples

and  FORTRAN  language

C03  :  Compute the operations  in  expressions

C04 :Learn  about Arithmetic statement,  Mode of Arithmetic expression,  Special

function,  examples of use of functions,  Program  preparation  preliminaries.

C05  :  Familiarize with   Input-Output statement,  STOP and  END statement,

FORTRAN  coding form,  Simple  FORTRAN  program.

C06  : Apply Computer Oriented  Numerical  Methods  in   social  sciences,  physical

sciences,  life Science and a  host   of other   disciplines

Mapping  between  COs withPSOs PS01 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
C05
C06

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

ariable names, Type declaration for integer and  real, Arithmetic expression  (real  and

integer expressions),  Hierarchy of operatic)ns  in  expressions,  Examples of Arithmetic

expression.

Unit  2:

rithmetic 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 I.      V.  Rajaraman  :  Computer programming  in  I..OR'l`RAN  77.  PHl.
2.      V. Rajaraman : Computer orientedNumerical  Methods, PHl.
3.      Dhaliwal. Agarwal and Gupta :  Programming with  FORTRAN 77.  Wiley

Eastcm Ltd.
4.      R.  S.  Salaria  :  Computer Oriented Numerical  Methods, Khanna Book  Pub.  C(t.

I,td.

5.      R.  Sirkar  :  FOR'I`RAN  based AIgorithms` New Central  Book Agency.  Calcutta.
6.      V.  Krishnamur`hy  :  FORTRAN  based Algorithms.  IJast-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,

ciuiz,  assignment, seminar,  internal  examination, etc.      70% External  based on

semester end  University examination

B.Sc.   Mathematics  5th semester

Course:  E.G.-5003:  Fourier Series (ElectiveGeneric)

Course Code E.G.-5003

Course Title Fourier Series

Credit 2

Teaching per Week 2Hrs

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 Fourierseries.

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.

C02  :  Understand the  Definition of Fourier series,  Euler's formulae,  Evaluation

of definite integrals, Conditions for a  Fourier expansion

C03  : Compute the Fourier series  of functions

C04  :Learn  about  Functions having  points of discontinuity, change in  intervals,

even  and odd functions,  Expansion  of even or odd periodic functions.

C05  :  Familiarize with   Half range series, Typical waveforms,  Parseval's formula,

Root mean square value,  Complex form of Fourier series.

C06  :  Apply Fourier series  in   social sciences,  physical   sciences,  life Science and  a

host  of other  disciplines

Mapping between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

Col
C02



C03
- -

C04
C05
C06

Pre-requisite Basics of Mathematics

Course Content Unit  1:

Definition  of  f:ourier series,  Euler's formulae,  Evaluatic)n  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 I.     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 ofReal Analysis, Oxford & IBH  Pub. C(t. Ltd. New
Delhi.

4.      R.  V.  Churchil  :  Fourier series  and  Boundary  value problems, MCGraw Hill
ISE.

5.      Vashjshtha 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  6th semester

Course:  MTH-601:  Ring Theory

Course Code TH-60l

Course Title Ring Theory

Credit 3

Teaching per Week 3Hrs

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:

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

C02  :  Understand  aing  Homomorphism and  lsomorphism,  Ideals & Quotient

rings,  Maximal  Ideal,Principal  Ideal

C03  :  Learn  about different kinds of ring and their properties..

C04  :  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.

C06  : Apply Ring theory in   social sciences,  physical sciences,  life sciences   and  a

host  of other  disciplines

Mapping between COs withPSOs PS01 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
C05
C06

Pre-requisite Basics of group theory

Course Content unit  1:

Ring  Homomorphism and  lsomorphism,  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 AIgorithm,

Irreducible  polynomial.

Reference  Books I.      I.  N.  I-Icrstein  :  Topics  in  Algebra,  Wiley  F,astern  Ltd.  New Delhi,1983.
2. I. H. Sheth : Abstract Algebra` Niravprakashan. Ahmcdabad.
3.      N.S.GopalKrishnan  :  University Algebra.  Wilcy  Eastc`rn  Ltd.
4.      P.  R.  Bhattacharya,  S.  K.  Jain and  S.  R. Nagpaul  :  Basic Abstract Algebra.

Cambridge Univcrs ity Press,  Indian Edition,  1997.
5.      Shantinarayan  :Modern Algebra. S. Chand & Co.
6.      Serge Lang : Algebra, ed. Addition wesley.1993.
7.      Surjeet&Kazizame.`ruddin :  Modern Al gebra.  Vikas J'ubljshing  liouse.

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  6th semester

Course:  MTH-602:  Linear Algebra -11

Course Code TII-602

Course Title Linear Algebra - 11

Credit 3

Teaching  per Week 3Hrs

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.

C02  :  Understand  Linear Transformation  and  their properties

C03  :  Learn  about  rank nullity and their  properties

C04 :  Recognize  Matrix associated with  linear transformations.

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

C06  :  Apply linear algebra   in   social sciences,  physical  sciences,  life sciences   and

a  host   of other   disciplines

Mapping between  COs withPS0s PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics  of  linear algebra

Course Content Unit  1:

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

ransfc)rmatic)n.Unit2:

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

2.       I. H.  Sheth  :  Linear Algebra, Niravprakashan.
3.      S.  Kumaresan  :  Linear Algebra,  Prentice Hall  of lndia, 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 309/a  Internal assessment based on class attendance,  participation, class test,

ciuiz,  assignment, seminar,  internal  examination, etc.     70% External based on

emester end  University examination

B.Sc.  Mathematics  6th semester

Course:  MTH-603:  Real Analysis -Ill

Course Code MTH-603

Course Title Real Analysis - Ill

Credit 3

Teaching per Week 3Hrs

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.

C02  : Understand the Convergence and divergence of series of real numbers

C03  :  Recognize Sets of measure zero, definition  of the Riemann  Integral,

Algebraic  properties of Riemann  lntegral.

C04  :  Learn  about different type of series  .

COS  :Analyze  Algebraic  properties of Riemann  Integral  Fundamental theorems of

Integral  Calculus.

C06  : Apply real  analysis .in   social sciences,  physical sciences,  life sciences   and  a

host  of other  disciplines

Mapping  between  COs withPSOs I  PS01     I  PS02     I  PS03     I  PS04     I  PS05     I  PS06 I   PS07     I   PSO8
col      I                        I                        I                        I                        I                        I

11



C02
-

C03
C04
COS

C06

Pre-requisite Basics of Real  analysis

Course Content Unit  1:

Convergence and  divergence of series of real  numbers, Series with  non-negative terms,

lternating series, Conditional and absolute convergence.

Unit  2:

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

Unit  3:

ets 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 I.      R.  R. Goldberg :  Method of Real  Analysis, Oxford & loll  I'ub.  Co.  Ltd., New
Delhi.

2.      T.  M.  Apostol  :  Mathcma(i.`a Analysis, Narosa Publishing I louse.  New Delhi.

'985.

3.      S. Lang : Undergraduate Ana ysis.  Spri nger-Verla9,  New York.  1983.
4.      Louis Leithold  :  Calculus with  analytic Gcometry,  Harper iind C`ollins  Pub. Co.
5.      J.  B. Thomas and  Finney  :  Calculus with analytic Geometry.
(t.      E. T.  Copson  :  Metric  Spaces.  Cambridge University  Press.1968.
7.      I'.K.Jain&K.Ahmed:Mctr ic  Spaces. Narosa Pub.  I-louse. New  De hi.   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

emester end University examination

B.Sc.   Mathematics  6th semester

Course: MTH-604: Real Analysis -lv

Course Code MTH-604

Course Title Real Analysis - 11

Credit 3

Teaching per Week 3Hrs

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.

C02  :  Understand  Limit  points, closure of a  set, closed sets,  homeomorphism of

metric spaces

C03  :  Recognize Connected sets,  Bounded sets, Totally bounded  sets.

C04  :  Learn  about Complete metric spaces,  Contraction  mapping,  Picard's fixed

point theorem.
COS  :Analyze   Open  covering,  Heine-Borel  property.

C06  :  Apply  real  analysis  .in   social  sciences,  physical  sciences,  life  sciences   and  a

host   of other   disciplines

Mapping  between  COs  withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
C05
C06

Pre-requisite Basics  of  real  analysis

Course Content Unit  1:

Limit  points, clc)sure 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 I.      R. R. Goldberg :  Method of Real Analysis, Oxford & IBH Pub.  Co. Ltd., New
Delhi.

2.      T.  M.  Apostol  :  Mathematical  Analysis, Nartisa 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  6th semester

Course: 605:  Discrete Mathematics

Course Code TH-605

Course Title iscrete Mathematics

Credit 3

Teaching per Week 3Hrs

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 outcomes The course will enable the students to:

CO1  :  Explain the insight of the  Discrete  Mathematics.

C02  :  Understand the relation  ,  lattice   and  relevant term

C03  :  Recognize  Lattices as  algebraic systems,  Lattice  homomorphism,  Different

types of lattices.

C04  :  Learn  about  Boolean Algebra  as  an  algebraic system,  Boolean  expressions.

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

C06  :  Apply  Discrete  Mathematics  .in   social  sciences,  physical  sciences,  life

sciences   and  a   host   of other  disciplines

Mapping between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06
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,

otally 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.      J.  P. Tremblay &  R. Manohar  :  Discrete mathematical  Structures with
Applications to Computer  Science.,  MCGi.aw mll  Book  Co.,  1999.

2.      8.  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 Methc)dology 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  6th semester

Course:  MTH-606:  NumberTheory -11

Course Code TH-606

Course Title Number Theory -11

Credit 3

Teaching per Week 3Hrs

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 Numbertheory

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,

C02  :  Understand  Fermat's little theorem,  Pseudo-primes, Wilson's theorem

C03  :  Compute the solutions of linear cc)ngruence , the Chinese  Remainder

Theorem

C04  :Learn  about The  number of positive divisors,  multiplicative  nature of

functions, The M6bius  Inversion formula

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

C06  : Apply Number theory .in   social  sciences,  physical  sciences,  life sciences

and a  host   of other   disciplines

Mapping between cos with I   Psol     I  PS02     I  PS03     I  PS04     I  PS05     I  PS06 I   ps07     I   PSO8



PSOs CO1
- -

C02
C03
C04
C05
C06

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:

he number of positive divisors  and sum of all  positive divisors of an  integer,  basic

properties and  multiplicative nature of these functions, The  M6bius  Inversion formula

(without proof), the greatest integer function.

Unit  4:

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

heorem.

Reference  Books I.      David M.  Burton  :  Elemental.y Number Theory,  Tata MCGi.aw-Hill  Pub.  Co.
Ltd.. New Delhi.  6th Ed..  2006.

2.      S.G.Telang  :  Number Theory. The Tata MCGraw  Hill  Co.  I,td..  New Delhi.
3.      I. Niven, S. Zuckerman & L. Montgomery: An Introduction to Theory ol

Numbei.s, John Wiley,  1991.
4.     George Andrcws : Number Theory, The mndustan 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  6th semester

Course:  E.G.  6001: Operations  Research-ll  (ElectiveGeneric)

Course Code E.G.-6001

Course Title Operations Research-II

Credit 2

Teaching per Week 2Hrs

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

®



a

Effective  From June 2019

Purpc)se 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.

C02  :  Understand the transportation  problem  and their solutions.

C03 : Compute the solutions of Assignment problem

C04 :Learn about Competitive games theory

C05  :  Find the solution  Game theory problem  by graphical  method

C06  :  Apply Operatic)ns  Research  in   social  sciences,  physical sciences, life

Science and  a host   of other  disciplines

Mapping between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
C05
C06

Pre-requisite Basics of Mathematics

Course Content Unit  1:

ransportation  problem,  methods for finding initial  basic feasible solution,

olution  of Transportation problem by MODlmethod, Unbalanced Transpc)rtation

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

trategies, 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.  Shalma  :  Operations Research:  Theory  &  Applications`  MCMillan  India
Ltd..1998.

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

3.      G.  Hadlcy  :  Linear programming. Narosa  publishing  l]ouse, New Delhi.1995.

4.      S. D. Sharma: Operations Rescarch. KedamathRamnath& Co.
5.      P. M. Karak :  Linear programming. Nc`w central Bo()k 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., Prafatiprakashan,  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.     709/o External  based on

emester end  University examination



B.Sc.  Mathematics  6th Semester

Course: E.G.-6002: Computer Oriented  Numerical Methods -11

(ElectiveGeneric)

Course Code E.G.-6002

Course Title Computer Oriented Numerical Me(hods -][

Credit 2

Teaching  per Week 2Hrs

Minimum weeks perSemester 15  (lncluding 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.

C02  :ftecognize  Control  statements,  Relational operators,  Logical  lF statement,

Arithmetic  lF statement,  Block lF statement

C03  : Apply the Statement labels, GO TO statement and DO statement

C04  :Learn  about  Rules to be followed in  utilizing DO loops, Subscripted

variables, Subscripted expression, Dimension statement, DO type notation

for input / output statement.

C05  :  Familiarize with   FORMAT specification  and  FORMAT specification for a

numerical  data.

C06  : Apply Computer Oriented  Numerical  Methods  in   social  sciences,  physical

sciences, life Science and  a  host   of other   disciplines

Mapping between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
COS

C06

Pre-requisite Basics of Computer Oriented  Numerical  Methods

Course Content Unitl:

Controlstatements,Relationaloperators,LogicallFstatement,ArithmeticlFstatement,Block

lFstatement. Statement labels, GO TO statement,  Example of use of Logical  IF

statement.



®

U n it2 :

Nested logical  lF 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,  lterative methods.   Numerical  integrations and

differentiations.  Numerical  solution  of ordinary differential equations.

Reference Books I.      V. Rajaraman  : Computer progi`amming in FORTRAN 77. PHI.
2.      V.  Rajaraman  : Computer oriented Numerical Methods. PHI.
3.     Dhaliwal, Aga"/al and Gupta : Programming with FORTRAN  77, Wiley

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

I,'d.

5.     R. Sirkar : FORTRAN based Algorithms, New central Book Agency, Calcutta.
6.      V.  Krishnamurthy  :  [`ORTRAN 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  6th semester

Course: E.G.-6003:  Fourier Transform and its Applications (ElectiveGeneric)

Course Code E.G.-6003

Cou rse Title Fourier Transform and its Applications

Credit 2

Teaching per Week 2Hrs

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   FourierTransform  and  its Applications.

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

Cou rse Outcomes The course will enable the students to:

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

C02  :  Understand the  Integral transforms,  Fourier Transforms,  Properties of

Fourier Transform

C03 : Compute the Fourier Transform

C04 :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

C06  : Apply  Fourier Transform in   social sciences, physical   sciences,  life Science

and a host  of other  disciplines

Mapping  between  COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04
C05
C06

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

Fouriertransform.

Ur'it  3:

Relation  between  Fourier and  laplace Transforms,  Fourier transforms of the

derivatives of a function,  Fourier transform  and its applications.

Reference Books I.      B.  S.  Grewal  :  Higher Enginccring  Mathematii.s,  Khannaprakashan. N.`w
Delhi.

2.      S. K.  Jain  :  Fourier series and  Fourier Transfoms.  S\\'arup and  s`ins pub.. Ne\`'
Delhi,

3.      R.R.Col dberg  :  Method orRcal  Analysis. Oxford &  1811  Pub.  C(t.  Ltd.  New
I)elhi.

4.      R.  V.  Churchil  :  Fourier series and  l}oundary value problems.  MCGraw  I lill
ISE.

5.      Vashishtha and Gupta  :Integral  Transf-orms.  Krishna publications.  Mi`€i.ut

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

Evaluation  Method 309/a  Internal  assessment  based on class attendance,  participation,  class test,

quiz,  assignment, seminar,  internal  examination, etc.     70% External  based on                      I

emester end  University examination



Bachelor of Science (Mathematics)
CO-PO-2022-23

®

Name of Program Bachelor of Science ( Mathematics)

Abbreviation B.Sc.- Mathematlcs

Duration Years

Eliglbility Criterla Passed  12th Science with mathematics or equivalent Degree.

Objective of Program The  core  obi.ectlve  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 Enrlchment
Program trains students with the core Mathematics  knowledge domains. It

also makes students capable of using core concepts in the

conceptuallzation of domain specific application.

POZ : Crltlcal Thlnklng Development

he program develops the skllls of critical thinking, problem solving,

evaluative learning of various techniques, and understanding the essence

f the problem.

P03 : Develop arguments ]n a loglcal manner

he program trains students to formulate and develop arguments in a

logical manner and make them ready to prepare real world problem

olution mathematically.

P04 : Develop declsloh making ability

he program develop the skill in students to  take decisions at intellectual,

rganizational and personal from different perspectives of life using

analysis

P05 : Computatlonal Skill Development

he program develop basic computational skill in students for planning and

managing process of complex real world,

P06 : Provides an effect[ve Mathematlcal communlcatlon sk]II

he program develop an effective Mathematical communication skill in the

tudents.

P07 : Team Worl( and Leadershlp 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

PS02 : Develop the skills that needs independent logical and analytical

hinkjng, teamwork and leadership

PS03 : Nurture the students to investigate and development of a workable

olution for a real world problem

PS04 : Develop students for self-learning and   practicing challenging

problem solution

-::-+_:--:--_--`:----:`::
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PS05 : Train students to apply mathematical skills for new investigation.

PS06 : Train students to expand their knowledge of fields related to their

current areas of professional specialization.

PS07 : Train students to take-up the real world challenges to develop

orkab e 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 andPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO

1u

PO1 i   I:I,I,-`€'"        -# i
P02 - a   xpFFus`T +
P03 I  J'JF'T# RE_I-i?_

ill

I    I    h     1,    "     ,,,I,

RE#'lfah\lil
fl ,ill

P04 I,    ,,'HI,llTh

rilf.;.;;;(:i `1

=„==`J [~TE:i I",qu

P05 as                lid

P06 Jml .`.T(     .`..I|

P07
Medium of Instruction English

I

Program Structure emester 1

OLlrse
Title

Teachlng per week

Course

UniversltExamlnatl yOn

lmomal Total

Code Theory Practlca' Credits Duratlon Marks Marks Marks

H-101 athematics-I
3 0 3 2Hrs 50 20 70

TH-102 athematics-II
3 0 3 2Hrs 50 20 70

Total 6 0 6

Program Structure emester 2

Course
Tlt'e

Teaching per week
Course

unlversftyExamlnatlon
lntema' Total

Code Credlts Marks Marks
Theory P,act'cal Duration Marks

H-201 athematics-Ill
3 a 3 2Hrs 50 20 70

MTH-02 athematics-IV
3 a 3 2Hrs 50 20 70

Total 6 0 6

Program Structure emester 3

Course
Tltle

Teaching per week
Course

UniversltExamlnatl yOn
lntom8l Total

Code Credits Marks Marks
Tlleory Practlca' Duratlon Marks

MTH-301 thematics-V
3 a 3 2Hrs 50 20 70

MTH- athematics-VI 3 a 3 ZHrs 50 20
70



®

302

MTH-303 athematics-VII
3 0 3 2Hrs 50 20 70

•G. 3001-MathematicalMethods
Z a 2 211rs 50 20 70

3002-roupofsymmeies-I
2 a 2 2Hrs 50 20 70

Tcta' 11 0 11

Program Structure emester 4

Course
Tlt'e

Teaching per week
Course

UniverslExamlnattyIon
ln'emal Total

Code Credlts Marks Marks
Theory Practlcal Duratlon Marks

MTH-401 athematics-VIII
3 0 3 2Hrs 50 20 70

MTH-402 thematic§-IX
3 0 3 2Hrs 50 20 70

MTH-403 athematics-X
3 0 3 2Hrs 50 20 70

•G. 001-athematicalModling
2 0 2 2Hrs 50 20 70

002-roupofsymmetris-II
2 a Z ZHrs 50 20 70

Total 11 a 11

Program Structure emester 5

Course
Tltle

Teachlng per week
Course

Unlvers[Examlnat ylan
Intel.na' Total

Code Credits Ma,ks Marks
Tlleory Practlcal Duratlon Marks

MTH-501 GroupThcory
3 a 3 ZHrs 50 20 70

MTH-502 LinearAlgebra-I
3 a 3 2Hrs sO 20 70

nun-503 RealAnalysis-I
3 a 3 ZHrs 50 20 70

MTH-504 ReaLAnalysis-II
3 a 3 2Hrs 50 20 70

MTH
GraphTheory 3 0 3 2Hrs 50 20

70



-505

MTH.506 NunberTheory-I
3 a 3 ZHrs 50 20 70

E.G. 5001-OperationsResearch-I
2 0 Z 2Hrs 50 20 70

5002-ComputerorientedNunericalMethods-I

2 0 2 2Hrs 50 ZO

70

5003-FourierSeries
2 a 2 2Hrs 50 20 70

5004-ComputerProgramminginFORTRAN90and95-I

2 0 2 ZHrs 50 ZO
70

Total 20 0 20

Program Structure emester 6

CourseCode
Tltle

Teachlng per week
Course

UnlversExamlnatItyion
lntemal Total

Credlts Marks Marks
Theory Practlcal Duratlon Marks

MTH-601 RingTheory
3 0 3 2Hrs 50 ZO 70

MTHrf02 LinearAlgebra-II
3 0 3 ZHrs 50 20 70

MTHrf03 RealAnalysis-Ill
3 a 3 2Hrs 50 20 70

MTHrfe04 RealAnalysis-IV
3 0 3 2Hrs 50 20 70

MTH-605 DiscreteMathematiCS
3 0 3 ZHrs 50 20 70

MTH-606 NunberTheory-II
3 a 3 ZHrs 50 20 70

E.G. 6001-OperationsResearch-II
Z a 2 2Hrs 50 20 70

6002-ComputerorientedNunericalMethods-11

2 a 2 2Hrs 50 20
70

6003-FourierTransformanditsApplications
2 a 2 2Hrs 50 20

70



6004-ComputerProgramminginFORTRAN90and95.11

Z a 2 211rs 50 20
70

Total 20 0 20

B.Sc.Mathematics  lst semester

Course: MTH-101: Mathematics-I

0

Course Code TH-10l

Cou rse Title Mathematics-1

Credit 3

Teaching per Week 3Hrs

Minimum weeks per Semester 15  (lncludlng 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 .

Cou rse Objective To make students acquainted with concepts of Trigonometry

Course Outcomes This course wlll enable the students to:

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

C02 : Assimilate the De' Molvre's theorem and its applications,

Trigonometric functions for multiple arguments.

C03 : Calculate the lndetermlnate forms by uslng Euler's expressions,

Hyperbolic functions..

C04 : 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.

C06  : Apply Trigonometry in social sclences, physical sclences, life sciences

and a host of other disciplines

Mapping between cos withPSOs PS01 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

C01
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Pre-requisite Basics Of Mathematics

Course Content Unit -I

De' Moivre's theorem and its applications, Trigonometric functions for multiple

arguments.

Unit-ll

Euler's expressions,  Evaluation of Indeterminate forms  by using Euler's expressions,

Hyperbolic functions for real arguments and their inverses.



Unit-''l

Exponential, Circular and  Hyperbolic functlons of complex varlables and their

ldentltles, Euler's Theorem,   Relations bet`^/een clrcular and Hyperbolic functions.

Unit-lv

Logarithm of complex quantltles, Separatlons of Logarlthmlc, Inverse circular and

Inverse hyperbolic functions into real and imaginary parts.

Reference Books I.     S. L. Loney:  Plane Trigonometry, Partl and ll, MCMillan and co. London.
2.     R. S. Verma, K. S. Shukla: Text book of Trigonometry, Pothishala Pvi. Ltd.

Allahabad
3.     E. Kreyszig: Advanced Engiveering Mathematics, Wiley India pvt. Ltd.
4.     N.P.Bhamore and et al: College AadhunikGanitshastra. Popular prakashan,

Sul.a'

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

Evaluatlon  Method 30% Internal assessment based on class attendance, partlclpation, class test,

uiz, assignment, seminar, internal examination, etc.     70% External based on

emester end University examination

B.Sc.Mathematics  lst semester

Course: MTH-102: Mathematics-II

u
Course Code H-102

CourseTitle athematics-2

Credit 3

Teaching per Week 3Hrs

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

Effective From June 2020

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

implement the conceptscalculusofand learn  its appllcations.

Course Objective To make students acciuainted 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.

C02 : Asslmllate the Successive differentiation, Leibnitz theorem and Its applications

C03 : Understand the consequences of various mean value theorems for

differentiable functions , Asymptotes, Concavity, Convexity and reduction

function.

C04 : Calculate the Curvature and radius of curvature.

COS : Apply concept of lncreasing and  Decreasing functions, Asymptotes, Concavity

and Convexity

C06 : Apply calculus ln  social sclences, physical sclences, Ilfe sciences and a host

of other disciplines

Mapping between cos withPSOs PSOI       PS02 PS03       PS04       PS05       PS06 PS07 PSO8

CO1

C02
C03



C04                                                                                                ,`

COS
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Pre-requisite Basics of Mathematics

Course Content Unit -I

uccessive  differentiation,  Calculation  of#`fa   derivatives  of  some  standard  functions

(rational  functions  and   powers  of  sine,  cosine  functions),   Leibnitz  theorem   and   its
applicationsUnit-lI

Rolle's   Theorems   and   its   geometrical   interpretation,   Lagrange's   Theorem   and   its

eometrical  interpretation, Cauchy theorem,  Maclaurin   and Taylor series expansions

Unit-Ill

Curvature   and   radius  of  curvature   (except   Polar  form),   Increasing  and   Decreasing

unctions, Asymptotes, Concavity and Convexity

Unit-lv

Reduction formulae for integration of

st"®x,cos:ttaE,tarit'x,cttnx,sec®x,cosiec*x,strpREOsqx,xmcosnx,xmstwmsc.

Reference Books I.     Shantinarayan: Differential calculus, Revised EditionDecember-2004 , S.
Chard and Co. New Delhi.

2.     Shantinarayan: Integral calculus, S. Chand and co. New Delhi,
3.     Gorakhprasad: Differential calculus, Pothishala pvi. Ltd. Allchabad.
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 prckashan.

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

emester end University examination

B.Sc.  Mathematics  2nd semester

Course: MTH-201: Mathematics-Ill
Course Code H-20l
Course Title Mathematics-Ill

Credit 3

Teaching per Week 3Hrs

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

Effective  From June 2020



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

u

implement  the theory of matrices with its applications.

Cou rse Objective To make students acquainted with concepts of Theory of matrices.

Cou rse Outcomes is course will enable the students to:

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

02 : Understand the genesis of theory of matrlces..

03 : Learn  elementary raw operations, rank theory and  matrix

properties.
C04 : Find eigen values and corresponding elgenvectors for a square

matrix.

COS : Calculate solution of linear system of equation,

06  : Apply matrix theory  ln social sclences,  physical sciences, llfe sciences

and a host  of other disciplines.

Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02 ..>|fr,-.
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C03 "a,,=l-        '"I ffiELfflfflg #j_

C04 -j`+I,,-+````--.i,
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Pre-requisite Basics of Matrices

Course Content Unit-I

Different   types   of   matrices,   Operation   on   matrieces,   Properties   of   operation   a

matrlces, Elementary row oi)eratlons.

unit-l'

Row-reduced  echelon  forms.  Inverse  of  matrix  by  Row-Reduced  Echelon  form,  Ro

rank of a matrix, Quadratlc form.

Unit-Ill

race of matrix and its properties, Solution of homogeneous system of linear equation

using row -reduced echelon forms.

Unit-'V

Characteristic  equation  of  a   matrix,   Method   to  find   Characteristic   equation   usin

eterminant 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

iagonalization.

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

2.     Erwin Kreyszig: Advanced Engineering Mathematies, Wiley India Q') Ltd,,
2009.

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

4.     Shantimrayan: 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. Chard and Co., NewDelhi.
6.     N.P.Bhamore and et al: College AadhunikGanitshastra. Popular prakashan,

Surat.

Teaching Methodology Classwork, Discussion, Self-Study, Seminars and/or Assl8nment



Evalliation Method 309/a Internal assessment based on class attendance, participation, class test,

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

B.Sc.  Mathematics  2nd semester

Course: MTH-202: Mathematics-IV

0

Course Code H-202
Course Title athematics-IV

Credit 3

Teaching per Week 3Hrs

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

Effective From June 2020

Purpose of Course The purpose of the course ls 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 w" enable the students to:

CO1  :  Understand the genesis of  Integral Calculus  and ordinary differential

equations.

C02: Sketch curves in Cartesian coordinate systems.

C03 :To solve first order first degree and first order higher degree    differential

equation.

C04 : Grasp the concept of a general solution of a higher order  linear differential

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

general solution of such equations.
C05: To solve initial and boundary va ue proble in.

C06 : Apply lntegral Calculus and  Differential  Equations in social sciences,

physical sclences,  life sclences and  a  host  of other disciplines

Mapping between COs withPSOs PSO PS07PSO1 PS02 PS03 PS04 5        PS06 PSO8
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Pre-requisite Basics of Derivative

Course Content Unit-I

urve Tracing : Equation of the form y =  f(x),Equation of the form y2  =

(x),Parametric equatlons, Tracing of Polar curves.

Unit-lI

pplication of Integral calculus:  Length of a curve, Intrinsic equatlon  (except polar

oordinates).



Unit:Ill

Bernoum's equation, Exact differential equation, Dlfferentlal equations of first order

and higher degree : Solvable for x. y, p  and Lagrange's equation, Clali.aut's equation.

Unit-lv

Linear Differentlal Equations with constant coefflclents: Complimentary functions,

Particular Integral, General Solution,  Method for finding Particular Integral specially for

eax, sinax, cosax, polynomlal in terms of x, eaxv and xV, where V is a function ofx

Reference Books I.      1.Shantinalayan  : Differential calculus ,4th edition -2001,Shyamlal charitable
Trust,Rammgar New Delhi, S. Chard  and Company LTD.

2.     Shantinarayan: Integral calculus, Revised Edition-2009. S.Chard and co.,
New Delhi.

3.     Gorakhprasad: Integral calculus, Pothishalapvt.Ltd., Allaliabad,
4.     D.A.Murray: Differential Equations, Thta MC Grow Hills.
5.     Frank Ayres: Theory and problems on Differential Equations, MC Graw Hill

Book Co.. New York.
6.     N.P.Bharnore and et al: College AadhuhikGanitshastra, Popular prakashan,

Sprat.

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

Evaluation Method 30yo Internal assessment based on class attendance, participation, class test,

uiz, assignment, seminar, internal examlnatlon, etc.     70% External based on

emester end University examlnation

B.Sc.  Mathematics  3nd semester

Course: MTH-301: Mathematics-V

Coiirse Code H-Sol

Course Title Mathematics-V

Cl.edit 3

Teaching per Week Mrs

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

Effective From une 2021

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

implement  the function of two variable and their calculus.

Cou rse Objective To make students acquainted with concepts of the function of t`^/o variable and their

calculus.

Course Outcomes The course will enable the students to:

CO1  :  Explain the insight of the function of t`^/o variable and their

calculus.

02 :Flnd  the units and Continuity Of a function of two varlables, Partial

Differentiation.

C03  :Calculate Jacoblan as well as  Maxima and  Minima for function of two vai.iable.

04 :Find  vectorGradient, Divergence and Curl.

05 : Apply multivariable calculus to solve function of two variable problems.

C06 : Apply function of t`^ro variable and  vector calculus ln

social sciences, physical sciences, life sciences and a host of other



®

discipllnes

Mapping between cos withPSOs PSO1       PS02       PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Baslcs of calculus

Course Content Unit  I:

Limlts and Continuity of a function of two variab les, PartiaI  Differentiation, Total

Differential, Composite function, Homogeneous functions.

unit  '1:

Euler's theorem for Homogeneous functions, Taylor's theoi.em for functions of t\^/o
ariables, Maclaurian's expansions in  power series, Jacobian.

Unit  Ill;

Maxima.Minima for functions of two variables: Necessary and suffi cient cond itions for

extreme points.

Unit IV:

ector point function, Differentlatlon of a Vector point function, Gradient, Divergence
and Curl and their properties,  Llne lntegral.

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

2.      Harl  Kishan  :VectorAlgebra  and  Calcu us, Atlantic Pub.  & Distributors(P)

Ltd.,  New Delhi.

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

4.       S.C. Malik : Mathematical Analysis, Wiey-Eastern  Ltd,  New Delhi.
5.       N.P. Bhamore& et el : Mathematics Paper Ill-lv,  Popular Prakashan,

Surat

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

Evaluation Method 309/a Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, internal examination, etc.     709/a External based on
emester end university examination

B.Sc.  Mathematics  3nd semester

Course: MTH-302 : Mathematics-VI

Course Code TH-302
Cou rse Titl e Mathematics-Vl

Credit 3

Teaching per Week 3Hrs

Mlnlmum weeks per Semester 15  (Including Class work, examination,  preparatlon, holidays etc.)



Effective From une 2021

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

Implement  the concepts of basics of numerlcal methods  and its applications.

Cou rse Objective To make students acquainted with concepts of numerical methods

Course Outcomes The course will enable the students to:

CO1 :  Explaln the insight of the numerical analysis.

C02 :Recognize the errors and their numerical computation

C03 : Obtain numerlcal solutlons of a lgebraic and transcendental equations.

C04 : Learn about various interpolating and extrapolating  methods.

COS : predict future trend by  interpo lating and extrapolating methods.

COG  : Apply numerical analysis in   soclal sciences, physical sciences, life sciences
and a host  of other  disciplines

Mapping between COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Mathematics

Course Content Unit  I:

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

Unit  11:

Numerical Solutions of AIgebralc and Transcendental Equations: Bisection  Method,

Method of False posltlon, Iteratlon Method, Newton-Raphson's Method.

Unit  Ill:

Forward D.fferences, Backward Differences, Central Differences, Symbolic relation and

eparation of symbols, Differences of Polynomials.

Unit 'V:

Newton's Forward and Backward I:ormulae, Gauss' Interpolation formulae.

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

2.      M.  K. Jain,  lyenger,Jain  :  Numerical  Methods forscientlflc and
Engineering Computations, New Age lnternational  Ltd.

3.      Goel,M'ttal  :  Nume rical Ana ysls, Pragatiprakashan, Meerut.
4.      KalserA.  Kunz:NumericalAn alysis,  Mc Graw Hill Book Co.,  London.

5.      Jamesl. Buchanan, Peter R. Turner :  Numerical  Methods and AnalysiS,

Mc Graw Hill  Book Co., London.
6.      P.  C.  Biswal:NumericalAnalysi s,Prentice-Halloflndia, 2008.
7.      H. C. Saxena:  Finite  Differences and  Numerlcal Analysis, S. Chandand co.,

2005.

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

Evaluation  Method 309/a Internal assessment based on class attendance, particlpatlon, class test,

quiz, assignment, seminar, internal examination, etc.     70yo External based on
emester end University examlnatlon



B.Sc.  Mathematics  3nd semester

Course: MTH-303: Mathematics-VII

Course Code -303

Coiirse Title Mathematics-Vl I

Credit 3

Teaching per Week 3Hrs

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

Effective  From une 2021

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

implement  the h lgher order differential equation and  basics of partial differential

equation.

Course Objective To make students acquainted with coricepts of higher order differential equation and

basics of partial  differential equation.

Course Outcomes The course will enable the students to:

CO1  :  Explaln the insight of the Llnear Differential  Equations with variable

coefficients.

C02 :Find solution ofsecond order Differential  Equations

C03 :  Learn about Formation of Partial  Differential  Equation.

C04 : Solve Partial  Differential  Equations  by direct integral  methods.

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

C06 : Apply differential equation  in   soclal sciences, physical sciences, life

sclences   and a host  of other  discil]li nes
Mapping between C0s withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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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  11:

econd order Differential  Equatlons: Solution  in terms of known  Integral, Solution by

method of remova of first order derivatives, Method of Changing Independent

ariable.

unit  Ill:

Formation of Partial Differentlal  Equation, Solution of Partial  Differential  Equations,

Equations solvable by direct Integral.



Unit  'V:

Partlal  Differential  Equations of first order,  Nonllnear Partial  Differentlal  Equations of

irst order, Some special methods.

Reference Books I,     D. A. Muny: 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. Rat Singhania : Differential Equations, S. Chard & Co., New Delhi.
6.     Nita H. Shah : Ordinary and Partial Differential Equations : Theory and

Applications, PHI Lcaming P`rt. Ltd, New Delhi,

7.   N. P. Bhanore& ct el. : Mathematics Paper Ill-IV, Popular Prakashan, Surat,
Teaching Methodology Classwork, Dlscusslon, Self-Study, Seminars and/or Assignment

Evaluation  Method 309/a Internal assessment based on class attendance, partlcipatlon, class test,

uiz, assignment, seminar, internal examination, etc.     70% External based on

emester end University examination

B.Sc.  Mathematics  3nd semester

Course: E.G.-3001: Mathematical Methods

Course Code .G.-3001

Course Title athematica] Methods

Credit 2

Teaching per Week

Minimum weeks per Semester 15 (Including Class work, examlnation,  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 w" enable the students to:

CO1  :  Explain the inslght of the difference calculus.

C02 :Find Finite difference and Method of unknown coefficients

C03 : Learn about Difference equation.



®

C04 : Solve problem of Difference equation.

COS : Obtaln solution of Homogeneous      difference      equations      with constant

coefficlents.

C06 : Apply difference calculus in   social sciences,  physical sciences, life

ciences  and a host  of other  dlsclplines

Mapping between cos withPSOs PS06PSO1 PS02 PS03 PS04 PS05 PS07 PSO8
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Pre-requisite Basics of Mathematics

Course Content Unit  I:

Notations of finite difference calculus, Operators  E, A , Relations between different

perators and their prosperltles, Relation between difference and differential

perators, Method of constructing difference tables, Finding the missing terms.

Unlt  1':

Factorlal notation, Expression of polynomials in factorial  notation by using finite

ifferences, Method of unknown coefficients.UnitIll:

Difference equations: Order and degree of a diffei.ence equation, Solution of difference

equations,     Homogeneous      dlfference      equations      with constant coefficients.

Reference Books 1.      S.S. Sastry :  Introductory methods of Numerical Analysis,  Prentice-Hall of India

Pvt.  Ltd.; 4th  Editlon.

2.      M.  K. Jaln,  lyenger,Jaln:  Numerical Methods for scientific and  Engineering
ComputatIons, New Age International Ltd.

3.      Gael, Mittal  : Numerical Anaysis, Pragatiprakashan, Meerut.
4.      KaiserA. I(unz : Numerical Analysis, MCGraw Hill Book Co.,  London.

5.     James I. Buchanan,  Peter R. Turner :  Numei.ical  Methods & Analysis,  MCGraw

Hill  Book Co.,  London.

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

Evaluation  Method 30% lnternal assessment based on class attendance, partlclpation, class test,

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

B.Sc.  Mathematics  3nd semester

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

Course Code .G.-3002

Course Title roup of Symmetries-I



Credit

u

Teaching per Week 2Hrs

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

Effectlve 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 wlll enable the students to:

Col : Explain the insight of the Group theory.

C02 :Identify Sub group and their properties

C03 : Learn about symmetry planes and    reflection    symmetry.

C04 : Solve problem of Product of symmetry operations.

COS : Analyze consequences  of Rotation axes and rotation symmetry

C06  : Apply Group of symmetries in   social sciences,  physical sciences,  life

clences  and a host  of other  disclpllnes

Mapping between COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requlslte Basics of Mathematics

Course Content Unit  I:

Deflnitlon 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 flnlte

roups and infinite groups, Abelian groups, Cyclic groups.

Unit  11:

ubgroup, Condition that a subset is a subgroup, Examples of subgroups, Basic concept

f symmetry, Symmetry elements and symmetry operatlons ln a space, Identity

ymmetry operation.

Unit  Ill:

ymmetry planes and    reflection    symmetry,    Inversion    centre   and inversion

ymmetry, Rotation axes and rotation symmetry, Improper axes and Improper rotation

ymmetry, Product of symmetry operations.

Reference Books I.     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 examinatlon, etc.     70% External based on
emester end University examination

B.Sc.  Mathematics  4th Semester

Course: MTH-401: Mathematics-Vl lI

Course Code H-40|

Course Title Mathematics-Vlll

Credit

Teaching per Week 3Hrs

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 undel.stand and

Implement  the Special function, double Triple Integral and Laplace transform

Course Objective To make students acquainted with concepts of the Special function, double "ple

integral and Laplace transform.

Coui.se O utcomes The course will enable the students to:

CO1  :  Explaln the lnslght of the beta gamma functio.

C02  :  Find  Dolible and triple integrals

C03 : Learn about Laplace transform .

C04 : Realize Importance of  Laplace transform,

COS : Determine various Inverse Laplace transform.

C06  : 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 withPSOs PS01 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requislte Basics of Mathematics

Course Content Unit  I:

Beta-Gamma functions: Relatlon bet`^/een Beta and Gamma functions, Properties,

ppljcations of Beta-Gamma function.unit„:

DoubleandTriplelntegrals:Changeoforder of Doublelntegrals, Area.

Unit  '1':

Laplace Transform of elementary functions, Properties of Laplace Transfoi.in,

Differentiation and lntegratlon of Laplace Transform, Laplace Transform of derlvatives

and integrals

Unit  I'V:

Inverse of Laplace Transform: Method of Partlal fractions, Properties of inverse Laplace

ransform.

Reference Books 1.      David v. Widder : Advanced calculus, PHI  Learning pvt.  Ltd,  New Delhl
2.      Kreyslg: Advanced  Englneering Mathematics, John wiley,  New York,1999.
3.      Shantlnarayan,  P.  K. Mittal : A course of Mathematlcal Analysis, S. Chand and

Co.,  New Delhi.

4.      N.  P.  Bhamore& et al  :  Mathematics paper Ill-lv, Popular prakashan, Surat.

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

Evaluation  Method 309/a Internal assessment based on class attendance, participation, class test,

ulz, assignment, seminar, internal examination, etc.     70% External based on

emester end University examlnation

B.Sc.  Mathematics  4th semester

Course: MTH402:Mathematics-lx
Course Code -402

Course Title Mathematics-IX

Cl.edit 3

Teaching per Week 3Hrs

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

Effective From June 2021

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

implement  the concepts of  numerical methods  and its applications.

Cou rse Objective To make students acquainted wlth concepts of numerical methods

Course Outcomes The course will enable the students to:

C01  :  Explain the Insight of the numerlcal analysls.

C02 : understand the Lagrange's Interpolation Formula, DMded Differences,



Newton's General  lnterpolatlon  Formula

C03  : Obtain  numerical  Differentlatlon.

C04 : Learn about Numerical Integration.

COS :Determlne  Solution of Ordinary Differentlal Equations by Taylor's series

method, Plcard's approximation method, Euler's method.

C06 : Apply numerical analysis in   social sciences, physical sciences life sciences

and a host  of other  disciplines

Mapping between cos withPSOs PSO1       PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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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

and backward difference interpolation formulae.

Unit  ''':

Numerlcal  lntegratioii: General  Integration formula, Trapezoidal  Rule, Simpson's 1/3-

Rule, Simpson's 3/8-Rule.

Unit  'V:

olutlon of Ordinary Differential  Equations by Taylor's series method, Picard's

approxlmatlon method, Euler's method.

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

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

3.     Goel, Mittal : Numerical Analysis, Pragatiprakashan, Meerut.
4.     Kaiser A. Kunz : Numerical Analysis, MCGraw Hill Book Co,, Irondon.
5.     James I. Buchanan, Peter R. Tuner: Numerical Methods and Analysis

MCGraw Hill Book Co,, London

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

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

lilz, assignment, semlnar, internal examination, etc.     70yo External based on

emester end University examlnation



B.Sc.  Mathematics  4th semester

Course: MTH403: Mathematics-X
Course Code H-403

u

Course Title Mathematics -X

Credit

Teaching per Week 3Hrs

Minimum weeks per Semester 15 (Including Class work, examlnatton,  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 baslc of number

theory.

Coui.se Objective The course will enable the students to:

CO1 : Explain the insight of the DMsors GCD and LCM, prime number, Congruence

re at'on.

C02 :Separate Countable  & uncountable set

C03 :FlndGreatest lower bound and least upper bound.

C04 :Lean about basics of Sequences of real numbers, Sub-sequences.

COS: ldentifyconvergent sequences, Divergent sequences

C06: Apply Basic of number theory ln social sclences, physlcal sclences, life sciences

nd a host  of other  disciplines.

Mapping bet\^reen COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Mathematics

Course Content unit  I:

ets and elements, Operations on sets, Functions, Real-vaued functions.
Un't  '1:

ountab e & Uncountable sets, Greatest lower bound and least upper bound.

Un't  Ill:

equences of real numbers, Sub-sequences, limlt of a sequence, Convergent
equences, Divergent sequences.

Unit lv:

Divisors, Greatest com mandlvisor, Least Common multiple, Prime numbers,
Fundamental theorem of Arithmetic, Congruence relation, Equivalence classes.

Reference Books I.     R. R. Goldberg : MethodsofReal Analysis, Oxford & TBH Pub. Co.
2.     I. N. Herstein : Topics in Algebra. Wiley Eastern Ltd., New Delhi, 2006.
3.     I. H. Sheth : Abstract Algebra, Nirav prckashan, Ahmedabad.



4. T. M. Apostol : Mathematical Analysis, Narosa Publishing House, New Delhi.
5. S. 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 309/o Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar,  internal  examination, etc.     709/o External  based on
semester end University examination

B.Sc,  Mathematics  4th semester

Course: E.G.4001: Mathematical Modelling

Course Code .G..4001

Course Title athematicaL Mode]]ing

Credit 2

Teaching per Week 2Hrs

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 Obj.ective 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.

C02 : explaln the concept of mathematical modelling

C03 : formulate the real world problem into Mathematical form.

C04 :analyze the mathematical model.

COS  :  Predict the future by using mathematical  modelling.

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

sciences   and a host  of other  disciplines

PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics Ordinary differential equation

Course Content Unit  I:

Mathematical  modelling through ordinary differential  equation of first order,  Linear



rowth models; Linear decay models, Models for growth of Science and scientists.

Unit „:

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

echnological innovation, Spread of infectious dlseases.

Unit  Ill:

Mathematlcal models of geometrlcal problems through ordinary differential equation

f 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, Narosapublishing     House,   New

Delhi,1995.
5.     a. Paria : Linear programming, Transportation, Assignment, Game, Books &

Allied Pvt. Ltd. Calcutta.

Teach ing M ethodology Classwork, Discussion, Self-Study, Seminars and/or Assignment

Evaluation Method 30% lnternal assessment based on class attendance, participation, class test,

uiz, assignment, seminar, Internal examlnatlon, etc.     70% External based on

emester end Unlversity examination

B.Sc.  Mathematics  4th Semester

Course: E.G.4002: Group of Symmetries-ll

Course Code .G.4002
Course Title roup of Symmetries-II
Credit 2

Teaching per Week 2Hrs

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

Effective  From June 2021

Purpose of Course The purpose of the course ls 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:

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

C02 : Understand formation of groups of symmetries of the Chemical Molecules

C03 : learn about Concept of isomorphlsm of groups.

C04 : Recognize lsomorphism of group S3 of the symmetries of an equilateral

triangle with the group of symmetries of NHS, PC13, CHC13.

COS :Determine lsomorphism of group S3 Of the symmetrles of an equilateral

triangle with the group of symmetries



C06  : Apply Group of Symmetrles in   social sciences, physical sciences, life

sciences   and a host  of other  dlsclplines

Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Group of Symmetries

Cou rse Content unit I:

Formation of groups of symmetries (in space) of the followin8 Plane figures (regarded

as rlgld objects):

n lsosceles triang Ie (cyclic group C2 of order 2)

n equilateral triangle (the group S3 of order 6)

rectangle (the group V4)
square (the group D4)

Unit  11:

Foi.nation of groups of symmetries of the following Chemical Molecules (Configuration

f atoms).

H20 (the group V4)

H202

rans- N2 -F2 (the group V4)

NH3, PC13, CHC13(the group S3)

Unit  Ill:

Concept of lsomorphism of grollps, Isomorphism of multiplicative group with the group

C2 of the symmetries of   an    isosceles   triangle, Isomorphism of   multiplicative

roup   with   the   group   V4 of   the symmetries ofa rectangle, lsomorphism of group

4 of the symmetries of a rectangle with the group of symmetries of H20,

lsomorphism of group S3 of the symmetries of an equilateral triangle with the group of

ymmetries of NH3,  PC13, CHC13.

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: TOT)ics in Alf!ebra, Wiley Eastern Ltd., New Delhi

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

Evaluation Method 309/a Internal assessment based on class attendance, partlcipatlon, class test,

quiz, assignment, seminar, internal examination, etc.     709/a External based on
emester end University examination



B.Sc.  Mathematics  5th semester

Course: MTH-501: Group Theory

Course Code NIH-501

u

Cou rse Title roup Theory

Credit 3

Teaching per Week 3Hrs

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

Effective From June 2019

Purpose of Course The pui.pose 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 Outcomes The course will enable the students to:

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

C02 : Understand Cosets, Lagrange's theorem, Euler's theorem, Fermat's

theorem, counting principle

C03 : Learn about Concept of Normal subgroup & Quotient groups,

Homomorphlsm with their properties.

C04 : Recognize Automorphisms, Cayley's theorem and its applications

C05 :Determine different permutation and Permutation Groups, even

permutation, odd permutation.
C06  : Apply group theory in   social sciences,  physical sciences,  life sciences   and  a

host  of other  disciplines

Mapping between cos withPSOs PS04PSO1 PS02 PS03 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Group theory

Course Content Unit  1:

Definition of a Group, Examples of Group, elementary properties of a Group, Finite

roups. Subgroups, Cyclic Groups, Order of an element.

Unit 2:

osets, Congruence Relation in Group Lagrange's theoi.em,  Euler's theorem, Fermat's

heorem, Counting principle.

Unit 3:

ormal             subgroups &Quotientgroups, Homomorphism, Isomorphism, Isomorphic
oups, Fundamental theorem of homomorphism, Automorphisms, Cayley' s theorem.

Unit 4:

Permutation Groups, Orbit& Cycles, Even permutation, Odd permutation, Alternating

roup.

Reference Books I.     I. N. Herstein : Topics in Algebra, Wiley Eastern Ltd. New Delhi,1983.
2.      I. II. Sheth : Abstract Algebra, Niravprakashan, Ahmedabad.
3.     N.  S. GopalKrishnan : University Algebra, Wiley Eastern Ltd.



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

5. Shantinarayan :Modern Algebra, S. Chard & Co.
6. Serge Lung : Algebra, ed. Addition Wesley,1993.
7. Surieet&Kazizameeruddin : Modern Algebra, Vikas Publishin£ House.

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

Evaluation Method 309/o Internal assessment based on class attendance, participation, class test,

ulz, assignment, semlnar, Internal examination, etc.     70yo External based on

emester end University examination

B.Sc.  Mathematics  5th semester

Course: MTH-502: Linear Algebra -I

Course Code H-502

Course Title lnear Algebm - I
Credit

Teaching per Week 3Hrs

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

Effective From June 2022

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

implement  theunearAlgebra.

Cou rse objective To make students acquainted with concepts of LinearAlgebra.

Course Outcomes The course will enable the students to:

Mapping between COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of algebralc system

Course Content Unit  1:

Definition and examples of Vector space, Subspace, Necessary and sufficient condition

or a subspace, Illustrations.

Unit 2:

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

Unit 3:

Llnearly 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, dlmension of sum.

Reference Books I.     V. Krishnamurthy. V. P. Maiura& J. L, AI'ora : An Introduction to Linear
Algebra, Affiliated East-West Press Pvl Ltd,, New Delhi.

2.      I. H. Sheth : LincarAlgebra,Niravprckashan.
3.     S. Kumaresan : Linear Algebra. Prentice Hall of India, 2000.
4.     Serge Lung : Linear Algebra. Addition-Wesley pub. Co. (Student Ed.).
5.     Balakrishnan : Linear Al/zebra. Tata-MCGraw Hill Ed.

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

Evaluation Method 309/a Internal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, lnternal examination, etc.     70% External based on
emester end University examlnatlon

B.Sc.  Mathematics  5th semester

Course: MTH-503: Real Analysis -I

Course Code H-503 U
CourseTitle eel Analysis - I
Credit .

Teaching per Week 3Hrs

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.

Cou rse Outcomes The course will enable the students to:

Col : Explain the insight of the real analysis.

C02 : Identify the convergent and divergent of series

C03 : Recognize Sequences of real numbers, Sub-sequences, limit of a sequence,

Convergent sequences, Divergent sequences.

C04 : Learn about operations on convergent seqiiences.

COS :Analyze  Operations on divergent sequences, concepts of limit superior

and inferior, Cauchy seqilence.

C06 : Apply Basic of real analysls .In  social sclences,

physlcal sclences, life sclences  and a host  of other  disciplines

Mapping between cos withPSOs PS01 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Mathematics

Cou rse Content unit 1:



Boundecl sequences, monotone sequences, operations on convergent sequences.

Unit 2:

Operations on divergent sequences, concepts of limit superior and inferior, Cauchy

equence.

Unit 3:

onvergence and divergence of series of real numbers, Series with nan-negative terms,

lternating series, Conditional and absolute convergence.

Unit 4:

ests for absolute convergence, Series whose tens form a nan-increasing sequence.

Referen ce Books 1.     R. R, Goldberg : Mcthods of Real Analysis, Oxford & TBH Pub. Co.
2.     T. M, Apostol : Mathematical Analysis, Narora publishing House, New Delhi.
3.     S. C. Malik : Real Analysis, Wiley-Eastern pub, Co., New Delhi.
4.     Welter Rudin : Principles of Mathematical Analysis, MCGraw Hill book

ComT)any.

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

Evaluation Method 309/a Internal assessment based on class attendance, participation, class test,

ulz, assignment, semlnar, Internal examination, etc.     709/a External based on

semester end University examination

B.Sc,  Mathematics  5th semester

Course:  MTH-504:  Real Analysis -11

Course Code H-504

Course Title ea] Analysis - 11

Credit

Teaching per Week 3Hrs

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.

Cou rse obj ective To make students acquainted with concepts of Real analysls.

Course Outcomes The course will enable the students to:

CO1  :  Explain the insight of the real analysis.

C02 : Understand the Limit and Continuity of a function on the real line,

Definition & examples of Metric spaces

C03  :  Recognize Open  ball in  R1, open  ball  in  metric space, functions continuous

on metric spaces.

C04 : Learn about Limit, Convergence and Cauchy sequence in metric space,

Equ lvalent meti.ics..

COS :Analyze  Open sets and their properties.

C06  : Apply real analysis .in   social sciences,  physical sciences, life sciences   and a

host  of other  disciplines
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Pre-requlslte Basics of Real  analysis

Course Content Unit  1:

Revision  of Limit and Continuity of a function on the real  line, Definition & examples of

Meti.ic spaces.

Unit 2:

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

Unit 3:

pen  ball ln  R1, open  ball ln  metrlc space, functlons contlnuous on  metric spaces.

Unit 4: Open sets, more about open sets.

Reference Books I.     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. Long : Undergradunte Analysis, Springer-Verlag, New York.1983.
4.     D. Somsundaram& 8. 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. Chard & Co.

New Delhi, 2000.
6.     E. T. Copson : Metric spaces, Cambridge university press,1968.
7.     P. K. Jain & K. Ahmed : Metric Si)aces, 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
emester end University examination

B.Sc.  Mathematics  5th semester

Course: MTH-505: Graph Theory                                                        U
Course Code TH-505
Course Tltle raph Theory

Credit

Teaching per Week 3Hrs

Minimum weeks per Semester 15 (Including Class work, examlnatlon,  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

Cou rse Objective To make students acquainted with concepts of Graph Theory.

Cou rse Outcomes The course will enable the students to:



®

CO1  :  Explain the insight of the graph theory.

C02 : Understand the graph theory and relevant term

C03 : Recognize Subgraphs, lsomorpliism between two graphs.

C04 : Lean about Operations on graphs, Walks, Paths, Circuits, Connected

graphs, Dlsconnected graphs and Components of graphs .
COS :Analyze  Euler graph and their propertles.

C06 : Applygraph  .in   soclal sciences, physical sclences,  life sciences   and  a

host  of other  dlsciplines

Mapping between cos withPSOs PS03PSO1 PS02 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics Of Mathematics

Course Content Unit 1:

raphs, various type of graphs, Incidence and degree, isolated

and pendent vertices, Subgraphs, lsomorphism 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:

Konlgsbeng Bridge Problem, Seating Arrangement Problem,  Utility Problem.

Unit 4:

Tees, Properties of trees, Pendent vertices in a tree, Distance between two vertices,

Centre, Radlus and Diameter of a Tree, Rooted & Binary trees.

Reference Books I.     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, partlclpation, class test,

quiz, assignment, seminar,  internal examination, etc.     70% Externalbased on

emester end University examination



B.Sc.  Mathematics  5th semester

Course: MTH-506: Number Theory -I

Course Code -506

u

Cou rse Title umber Theory - I
Credit 3

Teaching per Week 3Hrs

Mlnlmum 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 Outcomes The course will enable the students to:

COL : Explain the insight of the nilmber theory.

C02 : understand the Divisib"ty of integers, the Division Algorithm, Greatest

Common  DMsor of two Integers, the Euclldean algorithm

C03 : Compute the solutions of linear Diophantine equations in t`^/o variables

C04 :Learn about Sieve of Eratosthenes, infinitude of primes, upper bound for

the primes, Theory of Congruences

COS :Analyze  Baslc propertles of Congruence,divisibilitytests.

C06 : Apply Number theory .In  social sciences,  physical  sclences, life sciences

and a host  of other  disciplines

Mapping between cos withPS0s PSO1 PS02 PSO3       PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Mathematics

Course Content Unit 1:

Divisibility of integers, the Division Algorithm, Greatest Common DMsor of two

integers, the Euclidean algorithm, relation bet`^reen greatest common divisor and least

ommon muMple of two Integers.

Unit 2:

amputation of the solutions of linear Diophantine equations in two variables, Primes

nd composite numbers, the fundamental theorem of arithmetic, Pythagorean

heoremfortheirratlonalltyofJ5,foranyprimep.

Unit 3: Sleve of Eratosthenes, infinltude of primes, upper bound for the primes, Theory

f Congruences.

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

Reference Books I.     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.     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.

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

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

uiz, assignment, seminal., internal  examination, etc.     709/a External  based on

emester end university examination

B.Sc.  Mathematics  5th semester

Course: E.G.-5001: Operations Research-

l(ElectiveGeneric)

Course Code .G.-500|

Course Title Operations Resca rch-I
Credit 2

Teaching per Week 2Hrs

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.

Cou rse Obj ective 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.

C02  : Solve  Linear programming problem and their Graphical solution.

C03 : Compute the solutions LPP by dual simplex method

C04 :Learn about Definition of the dual problem and their properties

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

C06 : Apply Operations  Research  in   social sciences,  physical sciences,  life

Science and a host  of other  disciplines
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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, nan-basic, degenerate, nan-degenerate and basic feasible

olutlons of LPP, slack & surplus variables,

Unit-3:

LPP in the standard  matrix form, Slack & surplus variables, Solution of LPP using

implex method.Unit4:

lution of LPP using Two Phase Slmplex method and  Big-M method,

Reference Books I.     J. K. Shama : 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. Shama: Operations Research, KedamathRamnath& 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 lnternational 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.     709/a External based on
emester end University examination

B.Sc.  Mathematics  5th semester

Course: E.G.-5002: Computer Oriented Numerical Methods -

I(ElectiveGeneric)

Course Code .G.-5002

Course Title omputer Oriented Numerical Methods - I
Credit 2

Teaching per Week 2Hrs

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  Numerlcal  Methods.

C02 : Understand Flow charts and symbols, More flow charting examples

and  FORTRAN language

C03 : Compute the operations in expressions

C04 :Learn about Arithmetic statement, Mode of Arithmetic expression, Special

function, examples of use of functions, Program preparation preliminaries.

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

FORTRAN coding form, Simple  FORTRAN  program.



C06 : Apply Computer Oriented  Numerical  Methods in   social sciences, physical

sciences, life Science and a host  of other  disciplines

Mapplng between cos withPSOs PSO1 PS07PS02 PS03 PS04 PS05 PS06 PSO8
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Pre-requisite Basics of Mathematlcs

Course Content Unit  1:

Flow charts and symbols, More flow chartjng examples.

FORTRAN  language, character used in FORTRAN, FORTRAN constants, FORTRAN

ariable names,

Unit-2

ype declaration for integer and real, Arithmetic expression (real and integer
xpressions),  Hierarchy of operations in  expressions,  Examples of Arithmetic

expression.

Unit  3:

rithmetic 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 codlng form, Simple

FORTRAN  program, FORTRAN programming examples.

Reference Books I.     V. Rajaraman : Computer programming in FORTRAN 77, PHI.
2.     V. Rajaraman : Computer oriented Numerical Methods, PHI.
3.     Dhaliwal, Agarwal and Gupta : Progranming with FORTRAN 77, Wiley

Eastern Ltd.
4.     R. S. Salaria : Computer oriented Numerical Methods, Khama 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,  Dlscusslon, Self-Study, Seminars and/or Assignment

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

uiz, assignment, seminar, Internal examlnatlon, etc.     709/a External based on

emester end University examination



B.Sc.  Mathematics  5th semester

Course: E.G.-5003 : Fourier Series (ElectiveGeneric)

Coiirse Code .G..5003

u

Course Title ourier Series
Credit

Teaching per Week 2Hrs

Minimum weeks per Semester 15 (lncludlng Class work, examination, preparatlon, 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 Fourler Series.

Co u rse Objective To make students acquainted with concepts of Fourier Series.

Course Outcomes The cou rse will enable the students to:

CO1  :  Explaln the Insight Of the Fourier Series.

C02  :  Explain the Definition of Foul.ier series,  Euler's formulae,  Evaluation

of definite integrals, Conditions for a Fourier expansion

C03 : Compute the Fourier series  of functlons

C04 :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, Typica waveforms, Parseva l's formu la,

Root mean square va lue, Complex form of Fourier series.

C06  : Apply Fourler series ln   social sclences, physical   sclences, life Science and a

host  of other  disciplines
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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 Fourler expansion.

Unit 2:

Functions having points of discontinuity, change ln 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,

omplex form of Fourier series.

Reference Books I.     B. S. Grewal : Higher Engineering Mathematics, Khannaprakashan, New
Delhi.

2.     S. K. Jain : Fourier series and Fourier Transfoms, Swamp and sons pub., New
Delhi.

3.     R. R. Goldberg : Method of Real Analysis, Oxford & lBH 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 309/a 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  5th semester

Course: E.G.-5004: Computer Programming in FORTRAN 90 and

95-I (ElectiveGeneric)

a

Course Code .G.-5004

Course Title Computer Programming in FORTRAN 90 and 95-I
Credit 2

Teaching per Week 2Hrs

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.

C02 :  Explain the program, Input statementand basic statements of programming

C03 : Compute the basics problems solution

C04 :Learn about arithmetic operations and functions

COS  :  Familiarize with Assignment statements and some  problems.

C06 : Apply Programming for solution of problems
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Pre-requisite Basics of Mathematics

Course Content Unit  1:

imple   FORTRAN   90   programs-Writing   a   program,   Input   statement,   Examples   of

FORTRAN 90 program

Unit  2:

Numeric   Constants   and   Varlables-Constants,   Scalar   Variables,    Declaring   Variable

Names,  Implicit Declaration, Named  Constants and  examples.



unit 3:

rithmetic     Expressions-Arithmetic    Operator    and     Modes    of    Expressions,     Real

Expressions, Integer Expressions, Precedence of operations in expressions, Examples of

rith metic expressions.Unit4:

signment  Statements-Defining  Variables,  Some  problems  Due  to  Rounding  of  real

numbers,  Mixed  Mode Expressions,  Intrinsic function.

Reference Books I.     Computer  Programming  in  FORTRAN  90  and  95:  V.RAJARAMAN,  PHI
Leaning Private Limited, Seventeenth Printing-March-2015.

2.     V. Rajaraman : Computer programming in FORTRAN 77, PHI.
3.     V. Rajaranan : 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,

uiz, assignment, seminar,  internal examination, etc.     709/a Extei.nal  based on

emester end Unlverslty examlnatlon

B.Sc.  Mathematics  6th semester

Course:  MTH-601: Ring Theory

Cou rse Code TH-601

0

Cou rse Title
•ng Theory

Credit

Teaching per Week 3Hrs

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 wlll enable the students to:

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

C02  :  identify Ring Homomorphism and  lsomorphism,  Ideals & Quotient

rings,  Maximal  Ideal,  Principal  Ideal

C03 : Lean about different kinds of ring and their properties..

C04 :  Recognize Prime element in a Euclidean  Ring, Unique factorization theorem

in  a  Euclidean  ring.

COS  :  Link thepartlcular Euclidean  Ring,  Polynomial Ring,  Degree of a

Polynomlal,  DMslon Algorithm,  Irreducible polynomial.

C06  : Apply Ring theory in   social sclences,  physical sciences, life sciences   and  a



host  of other  disciplines

Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of group theory

Course Content Unit 1:

Definition of a Ring,  Examples of Ring,  Integral  Dc)main,  Field,  Boolean  Ring.

Unit  2:

Ring  Homomorphism and  lsomorphism,  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 I.     I.N.Herstein :Top ics in Algebra, Wiley Eastern Ltd. New Delhi,  1983.
2.      I. H. Sheth : Abstract Algebra, Niravprakashan. Ahmedabad.
3.     N. S. GopalKrishnan : University ALgebra, Wiley Eastern Ltd.
4.     P. R Bhattacharya, S. K. Jaln and S. R. Nagpaul : Basic Abstract Algebra,

Cambridge University Press, Indian Edition,  1997.
5.     Shantinarayan :Modern ALgebra, S. Chand & Co.
6.     Serge Long : Algebra, ed. Addition wesley,1993.
7.     Surieet&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,

uiz, assignment, seminar, internal examination, etc.     70% External based on

emester end University examination

B.Sc.  Mathematics  6th semester

Course:  MTH-602:  Linear Algebra -11

Course Code •602

Course Title inear ALgebra - H

Credit

Teaching per Week 3Hrs

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

Effective  From June 2022

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

implement  theLinearAIgebra.

Course Objective To make students acquainted with concepts of LinearAlgebra.



Course Outcomes The course will enable the students to:

u

CO1  :  Explain the Insight of the Llnear algebra.

C02 : learn Linear Transformation and their properties

C03 : Learn about rank nullity and thelr properties

C04 : Recognize Matrix associated with linear transfoi.matlons.

05 :Aha lyze Inner product spaces, Norm   of a vector and properties.

C06  : Apply linear algebra   in   social sc!ences, physical sciences, life sciences   and

a host  Of other  dlsclpllnes

Mapping bet`^/een COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1

C02
C03
C04 ..

COS
C06

Pre-requisite Basics of linear algebra

Course Content Unit  1:

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

ransformatlon.

Unit 2:

Rank-Nullity Theorem, Inverse of a linear transformatlon, Consequences of Rank-

Nullity Theorem, Composition of linear transformations.

Unit 3:

Matrix associated with linear transformations, llnear transformation associated with a

matrix, Appllcatlon of Rank-Nullity Theorem for matrix.

Unit 4:

Inner product spaces, Norm of a vector, Cauchy-Schwarz's inequality, Triangular

in eq uallty, O rth ogon alvectors, Vector P rojectlon, G ram-Schmldt Orthogonalization

Process, Orthonoi.rna lset.

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

2.      I. H. Sheth : Linear Algebra, Niravprakashan.
3.     S. Kumaresan : Linear Algebra. Prentice Hall of India, 2000.
4.     Serge I.ang : 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,

ulz, assignment, seminar, internal examination, etc.     70% ExternaI based on

emester end University examination



B.Sc.   Mathematics  6th semester

Course:  MTH-603:  Real Analysis -Ill

Course Code -603

Cou rse Title eat Analysis - HI

Credit 3

Teaching per Week 3Hrs

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 : analysesummability of sequences

C03 : Recognize Sets of measure zero, definition of the Riemann  Integral,

A gebraic properties of Riemann Integral.

C04 : Learn about different type of series .

COS  :Analyze  Algebraic properties of Riemann  Integral  Fundamental theorems of

Integral Calculus.

C06 : Apply real  analysis  .in   social sciences,  physical  sciences, life sciences   and a

host  of other  disciplines
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Pre-requisite Basics of Real  analysis

Course Content Unit  1:

ummability of sequences, Addition and  subtraction of (C,1) Summable   sequences, (C,

2) Summable sequences, (C,  1) Summability of series.

Unit 2:

equences of functions, Point`^/ise convergence of Sequences of functions, Uniform

convergence of Sequences offunctions.

Unit 3:

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

Riemann  Integral.

Unit 4:  Nan Algebraic properties of Rlemann  Integral  Fundamental theorems of

Integral  Calculus, Mean-value Theorems of Integral  Calculus.

Reference Books I.     R. R. Goldberg : Method ofRcal Analysis, Oxford & IBH Pub. Co. Ltd., New
Delhi.

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

3.     S. Long : Undergraduate Analysis. Springer-Verlag, New York,1983.
4.     Louis Leithold : Calculus with analytic Geometry, Harper and collins pub. Co.



5. J. 8. Thorns 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

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

Evaluatlon Method 30% Intemal assessment based on class attendance, participation, class test,

uiz, assignment, seminar, internal examlnation, etc.     709/a External based on

emester end University examination

B.Sc.  Mathematics  6th semester

Course: MTH-604: Real Analysis -lv

Course Code -604

Course Title ea] Analysis - H
Credit

Teaching per Week 3Hrs

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

Effective  Fi.om June 2022

Purpose of Course The purpose of the course ls 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:

C01 :  Explain the insight of the real analysis.

C02 : identify Llmit points, closure of a set, closed sets, homeomorphism of

metric spaces

C03 : Recognize Connected sets, Bounded sets, Totally bounded sets.

C04 : Learn about Complete meti.ic spaces, Contraction mapping, Picard's fixed

point theorem.
COS :Analyze  Open covering,  Heine-Borel  property.

C06 : Apply real analysis .in   soclal sclences, physical sclences, life sciences   and a

host  of other  dlsclpllnes
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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:

onnected sets, Bounded sets, Totally bounded sets.

unit 3:

omplete metrlc spaces, Contraction mapping, Picard's fixed point theorem.



®

Unit 4:

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

property.

Reference Books I.     R. R. Goldberg : Method ofRcal Analysis, Oxford & IBH Pub. Co. Ltd., New
Delhi.

2.     T. M. Apostol : Mathematieal Analysis, Narosa publishing House, New Delhi,
1985.

3.     S, Long : Undergraduate Analysis, Springer-Verlag, New York,1983.
4.     S. C. Malik : RealAnalysis, Wiley-Eastern pub. Co., New Delhi.
5.     Welter 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, Neov Delhi,  1996.

Teaching Methodology Classwork, Discusslon, Self-Study, Semlnars and/or Assignment

Evaluation  Method 309/a Internal assessment based on class attendance, participation, class test,

ulz, assignment, seminar, internal examlnatlon, etc.     709/o External  based on

emester end University examlnatlon

B.Sc.  Mathematics  6th semester

Course: 605: Discrete Mathematics

Course Code H-605

Course Title iscrete Mathematics

Credit

Teaching per Week 3Hrs

Minimum weeks per Semester 15 (Including Class work, examlnatlon,  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 Discre€e Mathematics.

Course Outcomes The course will enable the students to:

CO1 : Explain the Insight of the Dlscrete Mathematics.

C02 : ldentfty the relation , lattice  and relevant term

C03 : Recognize lattices as algebraic systems, Lattice homomorphism, Different

types of lattices.
C04 : Lean about Boolean AIgebra as an algebraic system, Boolean expressions.

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

C06  : Apply Discrete Mathematics .in  social sciences, physical  sciences, life

sciences  and a  host  of other  dlsclpllnes

Mapping between cos withPSOs PSO1 PS02       PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Mathematics

Course Content Unit  1:

Binary relattons, Properties of binary relations, Equivalence relation, Partial ordered

relation, Partially ordered sets, Upper bounds, Lower bounds, GLB & LUB of sets,

otally ordered sets, Well ordered sets, Hasse Diagram, Lattices and its properties.

Unit 2:

Lattices as algebralc systems, Lattice homomorphlsm, Different types of lattices.

unit 3:

Boolean AIgebra as an algebraic system, Boolean expressions (forms), Different

representation of Boolean forms, Sum of products canonical form and product of sums

anonical forms of Boolean expresslons.

Unit 4:

Minimlzation of Boolean functlons by Karnaugh  Map method and Quine-Mccluskey

algorithm, AND, OR & NOT gates, Reduction of switching circuit dl@gram.

Reference Books 1.     J. P. Tremblay & R. Manohar : Discrete mathematical structures with
Applications to Computer Science., Mcchaw Hill Book Co.,  1999.

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

3.     Elements ofDi§ercte 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.     709/a External based on
emester end Unlverslty examination

B.Sc.  Mathematics  6th Semester

Course: MTH-606: Number Theory -11

Course Code TH-606
Course Title Numbei. Theory - 11

Credit

Teaching per Week 3Hrs

Minimum weeks per Semester 15  (Including Class work, examlnatlon, preparatlon, holldays 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 coiirse will enable the students to:

CO1 : Explain the insight of the number theory.

C02 : Explain   little theorem, Pseudo-primes, Wilson's theorem

C03 : Compute the solutions of linear congruence , the Chlnese Remainder

Theorem

C04 :Learn about The number of positive dMsors, multlpllcatlve nature of

functions, The M6bius Inversion formula

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

C06 : Apply Number theory .in  social sciences, physlcal sclences, life sciences
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and a host  of other  disciplines

Mapping between COs withPSOs PSO1       PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1 Ttll"

C02
C03 tsEHffeefl±A`„,,11

C04
COS I

ty:*^y

C06 ro   ut   -  ,__.,I,lil p# if.  ;  ^`

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 theoi.em.

Unit 3:

he number of positive divisors and sum of all  positive divisors of an  integer,  basic

properties and multiplicative nature of these functions, The M6bius Inversion formula

(without proof), the greatest integer function.

Unit 4:

lnti.oduction of Euler's Phi-function ,  multiplicative nature of (statement only),  Euler's

heorem.

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.     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.

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

Evaluation  Method 309/a Internal assessment based on class attendance, participation, class test,

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

emester end University examination



B.Sc.  Mathematics  6th semester

Course: E.G. 6001: Operations Research-ll (ElectiveGeneric)

Course Code .G.-6001

Course Title perations Research-n
Credit 2

Teachlng per Week 2Hrs

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 Outcomes The course will enable the students to:

CO1  :  Explaln the lnsl8ht of the Operations research.

C02 : Understand the transportation problem and their solutions.

C03 : Compute the solutions of ASsignment problem

C04 :Learn about Competltlve games theory

COS : Find the solution Game theory problem by graphical method

C06 : Apply Operations Research ln   social sciences, physical sciences, life

Science and a host  of other  disciplines

Mapping between COs withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1
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Pre-requisite Basics of Mathematics

Cou rse Content unit 1:

ransportation  problem,  methods for finding Initial  basic feasible solution,

olutlon  of Transportation problem by MODlmethod, Unbalanced Transportation

problem.Unit2:

signment problems, The Hungarian method, balanced & unbalance assignment

problems.Unit3:

Competitive games, t`^/a-person zero-sum game, maximin and minimax principle,

addle points and the value of the game (based on pure strategies), mixed strategles

Unit-4

solution of games wlth saddle point, Game without saddle points, Dominance rule,

olution of mx2 and 2xn games using graphical method.

Reference Books I.     J. K. Shama : Operations Research: Theory & Applications, MCMillan India
Ltd.'  1998.
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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, KedamathRamnath& Co.
5. P. M. Karak : Linear Programming, New Central Book Agency Pvt. Ltd.

Calcutta - 9.
6. K. V. Mittal & L. Mohan : Optimization methods in 0.R. and System Analysis,

New Age lnternational Publications.
7. Goel&Mittal : 0.R., Pracatiprakashan, Meerut

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

Evaluation  Method 309/a Internal assessment based on class attendance, participation, class test,

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

B.Sc.  Mathematics  6th semester

Course:  E.G.-6002: Computer Oriented Numerical Methods -11

(ElectiveGeneric)
Course Code E.G.-6002

Course Title Computer Oriented Numerical Methods -11

Credit 2

Teaching per Week 2Hrs

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

Effective From June 2022

Pu rpose 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.

Cou rse Outcomes The course will enable the students to:

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

C02  :Recognize  Control statements,  Relational operators,  Logical  lF statement,

Arithmetic lF statement,  Block lF statement

C03  : Apply the Statement labels, GO TO statement and DO statement

C04  :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.

C06 : Apply Computer Oriented  Numerical  Methods in   social sciences,  physical

sciences, life Science and a host  of other  disciplines

Mapping between cos withPSOs PSO1 PS02 PS03 PS04 PS05 PS06 PS07 PSO8
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Pre-requisite Basics of Computer Oriented Numerical  Methods



Course Content Unitl:

Controlstatements,Relationaloperators,LogicallFstatement,ArithmeticlFstatement,Block

lFstatement. Statement labels, G0 TO statement, Example of use of Logical lF

tatement.

Unit2:

Nested logical lF statement, Computed G0 TO statement, DO statement, Examples of

DO statement. Rules to be followed ln utlllzing DO loops, Subscrlpted varlables

unit 3

Sub scripted Expression. Dimension statement, DO type notation for input/output

statement. FORMAT s peclflcatlon.Unlt4:

FORMATspecificatlonforanumericaldata, lteratlve methods.   Numerical integratlons and

differentiations. Numerlcal solution of ordinary differential equations.

Reference Books I.     V. Rajaraman : Computer programming in FORTRAN 77, PHI.
2,     V. Rajaraman : Computer oriented N`merical 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.

Lid.
5,     R, Sirkar : FORTRAN based Algorithms, New central Book Agency, Calcutta.
6.     V. Krishnamurthy : FORTRAN based Ali!orithms, East-West press, N.Delhi.

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

Evaluation  Method 30% lntemal assessment based on class attendance, participation, class test,

quiz, assignment, seminar, intemal examination, etc.     70% External based on
semester end university examlnatlon

B.Sc.  Mathematics  6th semester

Course: E.G.-6003: Fourier Transform and its Applications (ElectiveGeneric)

Course Code .G.-6003

Course Title ourier Transform and its Applicatlons

Credit 2

Teaching per Week 2Hrs

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  :  Explaln the lnslght of the  Fourier Transform and its Applications.

C02 : identify the Integral transforms, Fourier Transforms, Properties of

FourierTransform

C03 : Compute the Fourier Transfom

C04 :Learn about Convolution, Convolution theorem for Fourier transforms,

Parseval's Identity for Fourier transform



COS  :  Familiarize with   Relation  between  Fourler and laplace Transforms,  Fourier

transforms of the der vatives of a function

C06 : Apply Fourier Transform in   social sciences, physical   sciences, life Science

.          and a host  of other  disciplines

Mapping between COs withPSOs PS01 PS02 PS03 PS04 PS05 PS06 PS07 PSO8

CO1
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Pre-requisite Basics of Fourler serles

Course Content Un't 1:

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

application.

Unit 2:

Convolution, Convolution theorem for Fourler transforms

Unit 3:

Parseval's Identity for Fourier transform, Examples to use Parseval's Identity

Unit 4:

Relation bet`^/een Fourier and Laplace Transforms, Fourier ti.ansforms of the

derivatives of a function, Fourier transform and its applications.

Reference Books I.     B. S. Grewal : Higher Engineering Mathematics, Khannaprakashan. New
Delhi.

2.     S. K. Join : Fourier series and Fourier Transforms, Swarup and sous pub,, New
Delhi.

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

4.     R. V. Churchil : Fourierseries and Boundaryvalue problems, MCGraw Hill
ISE.

5.     Vashishtha and GUDta :Integral Transforms, Krishna publications, Meerut

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

Evaluation  Method 309/a Internal assessment based on class attendance, participation, class test,

uiz, assignment, seminar, internal examination, etc.     709/a External based on

emester end University examlnation



B.Sc.  Mathematics  5th semester

Course: E.G.-6004: Computer Programming in FORTRAN 90 and

95-11 (ElectiveGeneric)

Cou rse Code .G.-6004

u

Course Title omputer Progmmming ill FORTRAN 90 and 9S-II
Credit

Teaching per Week 2Hrs

Minimum weeks per Semester 15 (lncludlng 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 :  Explaln the Insight of the Computer Programming ln  FORTRAN.

C02 :  Explain the different programme statements

C03 : Write conditional statements
C04 :Learn about different loops

COS  :  Familiarize withblock DO loops.

C06 : Apply Pro8ramming for solution of problems

Mapping between COs withPS0s PS06PSO1 PS02 PS03 PS04 PS05 PS07 PSO8
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Pre-requisite Basics of Mathematics

Course Content unit 1:

Input-Output    Statements,    List-Directed    Input    statements,    List-Directed    Output

tatements, Examples of programs.

Unit 2:

onditional  Statements,   Relational  Operators,  The   Block  lF  Construct,  Examples  of

Programs using IF structures.

unit 3:

he  Necessity of loops constructs  in  a  Programming  Language, The  block  D0  loops in

FORTRAN 90, Examples of Programs.

Unit 4:

ount  Controlled  DO  loops  ln  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
Lcaming Private Limited, Seventeenth Printing-March-2015.

2.     V. Rajaraman : Computer prograinming in FORTRAN 77, PHI.
3.     V. Rajaranan : Computer oriented Numerical Methods, PHI.
4.     Dhaliwal,  Agarwal  and  Gupta  :  Progra[nmine  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.  Krishrmmurthy  :   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,

uiz, assignment, seminar, internal  examination, etc.70% External based on

emester end University examination


