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SEMESTER WISE TITLES OF THE PAPER IN UG MATHEMATICS COURSE
YEAR | SEMESTER | COURSE PAPER TITLE "~ | THEORY/PRACTICAL | CREDIT
CODE
CERTIFICATE COURSE IN APPLIED MATHEMATICS
FIRST 1 BO3010IT Differential Calcufus & Integral Calculus E-E—EORY 4
YEAR B030102P | PRACTICAL TPRACTICAL | 3
1 B030201T | Matrices and Differential Equations & Geometry THEORY 6
DIPLOMA IN MATHEMATICS
SECOND j}1 B030301T Algebra & Mathematical Methods THEORY
YEAR v B030401T | Differential Equation & Mechanic THEORY i
DEGREE IN MATHEMATICS

THIRD Y I B03050IT | Group and Ring Theory & Lincar Algebra THEORY 5
YEAR

BO30302T | Any One of the following THEORY 5

(i) Number Theory & Game Theory
(i1} Graph Theory & Discrete Mathematics
L a) (- (it} Differential Geometry & Tensor Analysis L
i BO3060IT | Metric Space & Complex Analysis [ THEORY 4
B030602T | Numecrical Analysis & Operations Research THEORY 4
B030603P PRACTICAL PRACTICAL 2
UG MATHEMATICS Depariment of Mathematics
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PROPOSED STRUCTURE OF UG MATHEMATICS SYLLABUS AS PER NEP 20206 CUIDELINES
GENERAL OVERVIEW

R *————T
B.A./B.Sc. 1 )
PROGRAMM | g | SEMESTE & |rvetions| eemions PAPER TITLE NI PREREQUISITE ELECTIVE
¥ = + % P (HOURS) (Perfods (For Oter Facalty)
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k biared Semaedter)
Differentizl Calonbss A Mathermaetics i 12%) Erge and Tech (LG)
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O E‘ - {ZFvars using Mathematica
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Ty Lot 119
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Part Az Nambier Theoty Ll TV /5y
Part B Gome Theory Pari B
Uikt ¥ (1)
Uit V10
8 > Lnst VI %)
Eg ) L— it 1L 9
gt ; s () Graph Theory & Discrete | Parl A Diglovs i1 gy and Tech (U0} B 52 (€5
§ = ‘; § Mathematics Unit1 (109 M athomatics
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Tt ¥016)
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UG MATHEMATICS Department of Mathematics
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Sl Ny l’mgnmu Ontcome/ Programme Specific Ongcome "

Programme Ountcome:
POL: [t is to give foundation knowledge for the students to wnderstand basics of mathematics mcluding apphied aspecl for the same.
PO2: 1t is to develop enhaneed quaniitative skills and purstug higher mathemitics and rescareh as well.

PO3: Students will be able 1o develup solition-orieated approach towards variows issues related 1o fieis environmen,

PO4: Students will become employable in vanous govi. and privaie seciors

POS5: Scientific temper m geneal and mathematical lemper in particular will be developed in stadents.

O O OO O Q0

O Programme Specific Qutcome:
PSO1: Student should be able to possesy recall basie jidea sbout mathematics which can be displayed by them.
":) P502: Student should have adequate exposare to many aspects of mathematical sciences,
PS03: Student is equipped with mathematical modeling ability, critical mathematical thinking, and problem-solving skills ete.

) [’SO-I: Student should be able 10 upply their skills and knowledge in various fields of stadies including, science, engimeering, commerce and management
= cte.

UG MATHEMATICS Department of Mathematics
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IN
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B.A./B.Sc. 1 (SEMESTER-1) PAPER-I Differential Calculus & Integrai Calculus

graymms: Cerlifieats T
Class: B.A./B.6c. Year: Flasi Gemestor: First

Subject: Mathematics
mrve Code: BO381IMT Course Tith Differential Calenhas & Integral Caleuban

ICourse outcomes:

FOI: The Programme outeome is to give foundalion knowledge for the studenls to understand basics of mathematics weluding applied aspect for developing
enhanced quantitative skills and pursuing higher mathematics and rescarch as well.

C02: By the time stwdents complete the course they will have wide tanging application of the suljext and have the knowledge of read valued fmetions such as
bequence and series. They will also be able to know about convergence of sequence and series. Also, they have knowledge abowl survature, envelope and
L\'ulul-:s and trace curve in polar, Cartesian as well as parametric curves

CO3: The main objective of the course is to equip the student with necessagy analylic and techaical skills. By applying the principles of integral he Jearns to
solve a variety of practical problems in science mnd cogincering.

CO4: The student is equipped with standard concepis and [ools at an intermediate o advance Jevel that will serve him well towards takmg more advance level
pourse in mathematics.

Credits: 4 Core Compaisory / Elective
B Max. Marks: 25+75 Min. Passing Marks:

Teatal No. of Lectures-Tutorials-Practical (in heurs per week): L-T-P: 40-0
Part- A
Differential Calculus
ki sl | Ne.ot
Lectares

@mﬂuclion to Indian ancient Mathematics and Mathematicians should be included under Continuous Infernal Evaltmu'ml{

(CIE).(Appendix)

E:cighbosiwmi of a pomt, bounded above scls, bowided below sels. Bounded Sets, Unbounded scts. open setsfintervals, closed
tsfintervals, Linni points of a set, Isolated pomnis. 9

imnit, contimuily and differentiabity of fanction of single variable, Canchy s definition, Uniform contimuity. bomndedness theorem,

mermediate vabee theorem, extreme value theoren, Darboux's inlermediate value theoren: for denivatives and Chain rule.

Rolle”s theorem, Lagranpe and Cauchy Mean value theorenns, Taylor's theorem with various forms of remamders, Successive

differeotiation, Leibnitz theorem, Maclaorin’s and Taylor's series. Partisl differemiation, Enler's theorem on bomogeneous fimstion.

Tangent and Nommal, Asympiotes, Curvature, Envelops and evolutes, Tests for concavity and convexity, Poinis of inflexion, Multiple
points, Parameinic representation of curves and tracing of parametric curves, Tracig of curves in Cartesian and Polar forms,

(Defmition of a sequence, theorems on limits of sequences, bounded and mnmtéuic sequences, Cauchy's convergence enitedon, Cauchy 1
nce, Trorit supertor and Henit inferior of 4 sequence, subsequence, Seties of non-negalive lerms, convergence and divergence,

v omparison tests, Cauchy's mtegral test, Ratio tests, Root test, Raabe's loganithmic test, de Morgan and Bertrand's tests, alternating

series, Leibnitz's theorem, absolute and conditional convergence.

UG MATHEMATICS Departowent of Mathematics
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Part-B
Infegral Calculus
No. of
Unit
Topics
Lectures
v [Concept of partition of interval, Properties of Pattitions, Riemaan integrat, Criterion of Riemann ntegrability of # function.
tegrability of continuous and monotonic functions, Fundamental theorem of integral caloulus, Mean valte thearems of mbegral
feulus. Differentintion under the sign of Integration,
Vi sper ntegrals, thar classification and eonvergence, Comparison lest, p-fest, Abels test, Dirichlet's test. quotient test, Beta and
fimetions.
Vil ification, Yolames and Surfaces of Solid of revolution, Pappus theorem, Multiple integruls, change of order of double inlegration.

irichlet’s theorem, Liouville’s theorem for muliiple integrals.

VIII ector Differentiahon Gradent, Divergence and Curl. Normal an a surface, Thiestional Dienivative, Vestar Ineprtion | Statements
Theorems, of (henss, Oreen & Swokes, only withot proof, Applications of these theorems for evalumtion of double and wiple
infegrals.

Suggested Readings (Part- A Differential Caleuhus):

L. R.G. Bertle & DR Sherbert, Intruduction tn Real Analysis, foln Wiley & Sons, 1999

2 TM. Apostal, Caleulus Vo). 1. John Wiley & Sons Inc., 1974

3. Ajit Kumnar and 8, Kumaresan, A Basic Course in Real Analysis, CRC Press, 2019

4. 8. Balachandra Rao & C, K, Shantha, Differential Calculus. New Age Publication. 1992

5 H. Anter L Bivens and 8. Davis, Caleulus John Wiley and Sans, Inc, 2007

6. G.B. Thomas and R L. Fingey, Calealus, Pearson Education, 2010

7. Wilson A Sutherland. Intradustion ts Metric snd Topological Spaces, Oxford Umvepsity Press, 2009
£, Suggestive digital piatforms web links: NPTEL/SWAYAMMOOCS

ed Readings (Part-B Integral Calentusy:

1. T M. Apostol, Caleutus Vol. I1, John Wiley Publicatinn, 1974

2. Withold A J. Kosmala, A Friendly Introduction to Analysis, Single and Multivariahle, Pearson/Prentice Hall, 2003
3. Shanti Narayan & P.K. Mittal, Integral Caleuhus, § Chand, 2005

4 Erwin Kreyszig, Advanced Engincering Mathematics, John Wiley & Sons 2011

5. Supgestive digital platforms web links: NPTEL/SWAYAMMOOCS

This course can be opted as sn cleclive by fhe students of following subjects: Engg and Tech. (UG), Chemisty/Biochemisay/Life Sciences
(UG), Econdmics (UG/PG), Commuerce {1IG). BRA/BCA.B.Se. (T8

Sugeested Continunus Evaluation Mefbods: Max, hMarks: 25

Assessient Type Max. Marks
1 Class Tests 10
2 [Online Quizzesf Objective Tests
3 Presentation
4 Assigamont (Introdaction to Iadian ancient Mathematics and Mathematicians). 5
ourse prereqaisites: To study this course, a studeat must bave subject Mathematics in class 12
ggested equivalent online comrses:
E‘urther Snggestions:
UG MATHEMATICS Department of Mathematics
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B.A./B.5¢. 1 (SEMESTER-1) Paper-11 Practical

IProgramme: Certificate
Class: B.A/B.Sc.

Semester: Firut

Year: First i

Sabject: Mathematics

Conrse Code: BO3BIOZP l Course Title: Practical

me uiitconses:

flifferem compaler software such as Mathemution MATLAR Maple /Scifab/Maxima ete.
Fhmug.h plotting the sequence, Canchy s roel tost by plotling 1™ roots and Ratio test by plotting the ratio of # and (n+ IY* term.
Graphical representation of polar form,

Eigenvalues, Charactenstic equation and venfication of the CaylevHamilton theorem, Solving the systems of linear equations.

01: The main objectve of the course 15 10 equip the sindent Lo plol the dilferent graph and solve the dilferent types of equations by plotting the graph using
C02, After completion of this course student swould be able to know the convergenee of sequences through plorting, venify Bolzano-Weierstrass theorem
F:O:&. Student would be able fo plot Complex nimbers and thesr representations, Operations like addition, subtraction, Multiplieation, Division, Modulus and

(CO4: Student would be able to perform following lask of matrix as Additon, Multiphication, Teverse, Transpose, Determinam, Ravk, Eigenvectors,

Credits: 2 Care Compulsory / Elective

Max, Marks: 25+73 Min. Passing Marks:

—

Total Neo. of Lecturcs-Tutorials-Practical {in hours per weck): L-T-P: (-4

Dot Topics Na. of
.| Lettares
2/ Lab work {o be performed in Computer Lah.

iL1st of the practical to be done using RPythan/Mathematica MATLAR Maple /ScilabMaxima ele

1. Plotiing the graphs of the following functions:
i if
it.  [z] {Greatest integer fanetion)
i el
FL A ST
e x_’:‘-'-‘_; ne by
v L,'.n el

P

vil. «axth lax bl ctlac+b)
vith '::E,sin{-iil.nin{i},r'.l"‘ﬁf{ =,
ix e beg (a4 &), —m__%_ﬁn;_uc +b} con{ax ~A}.:5in(ar »r"\i‘qu e :—!s_fl.

. Observe aud discuss the effect of changes m the real constumis o and b on the graphs,

L By plotting the graph find the solution of the equations x = 6, ¥+l =Pl - F = x = Tog1n(x). cos{xi = x sin(x) = 1,
cos(y) = cosCx), sin(y) = sinfx) ete,
i, Plotting the graphs of polynomial of degree 2,3, 4 and $, and their first and second derivatives.
Hi.  Sketching parametric cmrves, €.4., Trocheid, Cycloid, Epicycloid and Hypocycloid ete.
UG MATHEMATICS Departuent of Mathematies
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Graph of eirenlar and hyperbolie funstsons.

Obtaining surfuce of revolution of curves.

Complex numbers and their representations, Qperations like addition, Multiplication, Division, Modulus. Graphical
representationof polar form,

Find munbers between two real rumbers and plotiing of finite and infimzte subset of R.

Study the convergence of sequences through plotting.

Verify Bolzano-Weierstrass theorem through plotting of sequences and hence identify convergent subsequences from (he plot

Study the convergence/divergence of infinite series by plotting their sequenices of partial sumn.
Cauchy’s root test by pletting #* roots.
Ratio test by plotting the miio of #™ and (i + )™ term.

uggested Readings

This course can be opted as an eleefive by the stadents of fullowing subjects: Engz sud Tech (UG). Chenastoy/Biochennstry/Life Sciences
KUGH, Economies {UG/PG), Commerce (UG), BRA/RCA B Sc (C8)

Supgesied Continoons Evaluation Methods: Max. Macks: 25

Assessment Type

Max. Marks

il lass Tests

iy

Online Quizzes! Objective Tests

3 Presentation

4

vurse preveguisites: To study this conrse, a stadent ymnst have subject Mathematics s class 12%

gaested equivalent online courses:

Erﬁur Suggestions:

UG MATHEMATICS

Department of Mathematics
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B.A./B.Sc. 1 (SEMESTER-1I) PAPER-I Matrices and Differential Equations & Geometry

Programme: Certificate y - Semester: Second
"ears Firss
fasy: B.A/B.Se.

) Subject: Mathematics
ICourse Code; BO30201T l Course Titie: Matrices and Differential Equations & Geometry

(Course ontcomes:

CO1: The subjects of the course are designed in such a wiy that thev focus on developing mathematical skills in algebra, calenius mnd analysis and give in
depth knowledge of geometry, caleulus, algebra and other theories

C02: The sindent will be able to find the romk, eigen values of matrices and stodv the lincar homogeneous and non-homogeneons equations. The course in
differeatial equation intends to develop problem solving skills for solving various ty pes of differential equation and peometrical meaning of differential

g quation.

CO3: The subjecty learn and visuahize the fundamenial ideas aboul coordinaie geometry and learn to describe some of the surface by using analytical
eomeiry.

CO4: On successful completion of the course students huve gained Jmowledpe sbout regulas geometrical figures and their properties. They have the
foundation for higher course m Creometry.

S |
Credits: 6 Core Compulsory / Elective
Max. Marks: 25475 Min, Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per weck): L-T-P: 6001
PART-A
| Matrices and Differential Equations
Ot | No.of
Topics
- Lectures
Types of Matrices, Elerentary aperatans on Matrices, Rank of a Matrix, System of linear homogeneous and non-homogeneous
I equations, Theorems on consistency of a systom of linear equations. Echelan form of & Matrix, Nomoal form of a Matrix, Ioverse of a 2
atrix by elementary cperations.

Eigen values, Eigen veetors and characteristic equation of a matrix, Caley-Hamilton theorem, and its applications in finding inverse of

T | malrix, Disgonalization of mateices. i
Formation of differential equations, Geometrica! meaning of a differential equution, Equation of first order and first degree, Equationin

Dl jinwhich (he variables are scparable, Homogeneous equations, Exact differential equations and equations reducible to the exusat form, 1t
ILinear differential equalions.
First order higher degree equations solvable for x, ¥, p, Clairaut’s egostion and singular sohsions, orthogonal trjectories, Linear

IV differential equation of erder greater than one with constant coefTicients, Cauchy- Euler form. 11

UG MATHEMATICS Depariment of Mathematics



1 B

r"\_.

i

o O O U

Ll

PART-B ]
3 Geometry
Umit Topics No. of
Lectures
Greneral equation of sccond degree, System of comics, Tracing of conies, Confocal conics, Polar equation of conivs s 15 properties. 1z

v
VI [Three-Dimensional Coordinutes, Projection and Direction Cosine, Plane {Cartesian and vector form), Straight line m three ditensions. 1t
VH  [Sphere, Cone and Cylinder.

Central conicoid, Pamboleids. Plane section of conicoid, Generating lines. Confocal conicoid, Reduction of second degree i1
Caquations.

guested Readings (PART-A Matrices and Differential Equations):
L. Shanti Narayai, A Texthoek of Matrices, S. Chand, 2010

2. Furhen Zhang, Matrix Theory- Basic Results snd Technignes, Springer, 1999

3. B.Rai, DP, Chondhary & H. 1. Freedman, A Course In Differential Equations, Narosa, 2002

4. Willism E Boyce and Ricliard C Di Prima, Elementary Differential Equations and Boundary Value Froblems, John Wiley aud Sons, 2009
5. D.A Muruy, Introductory Course in Differential Equations, Oricat Longman, 1967

6. Suggested digital plitform: NPTEL/SWAY AMMOOCs

Eu ggested Readings (Part-B Geometsy):

L Robert 1T Bell, An Elementary Treatise on Coardinate Geotmetry of three divsensions, Macoillan lndia Lid | 1923
2.PR. Vitial, Analytical Geometry 24 & 3D, Pearson, 2013

3.51. Loney, The Elements of Coardinate Geametry, McMillan and Company, London. 2018

4. Suggested digital platform: NPTEL/SWAYAM/MOOCs

This course can be opied 45 an elective by the stadents of lollowimg subjects: Engge and Tech (UG), Econormics (UG/P(G), Commerce (UG),
BRA/BCA, B.Se. (C.5)

Suggusted Continuous Evalration Methods: Max. Marks: 25

SN Assessment Type Max. Marks

I |Class Tests 10
Online Quizzes! Objective Tests 5
Preseniation

4 |Assignment

-1

ourse prerequisites: To study this course, a student must have subject Mathesnatics in class 12

voested equivalent online courses:

Further Snggestiones:

UG MATHEMATICS Departovent of Muathematics
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B.A./B.Sc. I1 (SEMESTER-III) PAPER-I Algebra & Mathematical Methods
N [ Semester: Third
Programme: Diploma Yeoar: Second
Class: B.A./B.Sc.

Subject: Mathematics

Conrse Code: an:mmTL Course Title: Algebra & Mathematical Methods B
(Course cutcomes:
(COL: Group theory is one of the building blocks of modem algebra. Objective of this course is to introduce students to basic concepts of Group, Ring theory

'02: A student learning this course: gels a cancepl of Group, Ring. Integral Domain and therr proparties. This ecurse wall lead the student fo basic couse in
dyanced matbemutics and Algebia

3: The comse gives emphbasis 1o enhance dndents’ knowledge of functions of two variables, Laplace Transforms, Founer Series.
: On successful completion of the conrse students should have knowledge about higher different mathematical methods and will help him in going for

studics and research,
Credits: 6 Core Compulsory / Elective
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tuforials-Practical (in hours per week): L-T-P: 6-0-0
Part- A
Algebra
Mo. of
Unit Toples e
product of Sets, Functions or mappings, Busary epemtions, Relalion, Equivalence relations and partitions, Congruence
modnlo n, Definttion of a group with examples and simple properties, Abelian group, Fiaile and infinite group. Order of a finite group,
1 General properties of groups, Composition table for finite groups 1z

An Altermative set of poshilates of groups, Subroups. Permutations, Cyelic Permutations, Even and odd peroutations, group of

it Permutations altemnating group, Integral power of an clemient of & grotp, Order of an element of a group, Group homemorphism, 11
Isomorphism on groups, the relation of momotphism i the set of all groups Complexes and subgroup of 4 group. theoremns on

Coset decomposition, Lagrange's theorem and its consequences, Cayley's theorem, Cyelic group, generatmg system of

1 subgroups, Simple group, Conjugate elements, Normalizer of an element of & group, Class equation of a proup, Centre of 8

, Conugate subgronps, Irvarisnt sobgroups, Quotient group, Homomorphism and Isomorphism on groups, Kemel of a
Flmwmxrﬂnmmdrc}amiﬂmrm

11

Rings, Flementary properties of Ring, Ring with or without zero divisors, Integral domains and field, Division ring o5 skesw field,
v Pmpﬁmmdlmwp&ﬁmmm,smm?ﬂbﬁdb,(hmduisticofaring,ldtalmdqmtimtri:@
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Part- B
Mathematical Methods
MNo. of
Unit Topics Fovftres

~mit and Contimuity of functions of two variables, Differentiation of function of two varables, Necessary and sufficient condition for
v differentiability of fanctions two varizbles, Schwarz's and Young theorem (Statement Only). Taylor's theoreta for finetions of fwo 12
variables with examples, Maxima and minima for functions of two variables, Lagrange mmuliiplier methed, Jacobians.

Existence theorems tor Laplace ransforms, Linearity of Laplace transtorm and their properties, Laplace transform ﬂ.t;.&-&:rivali\fes;

VI [nitial and final vaiue theorems and Evaluation of Integrals of a function 1
v (mverse Laplace transforms, Linearity of kiverse Laplace transfoma, Shifting theorems (first and seconsd), Convolution theorenz. 1
Solution of the differential equations uang Laplace transforms
Fourier series, Fourier expansion of piecowise monotonic fanctions, Half and tull range expansions, Fourier transforms (fnite and
R infinite), Application of Fourier Transform in iniial and boundary value problem. Fourier integral. 1

he topic “ladian Ancient Mathematics and Mathematicians should be covered under Continuous Internad Evaluation (CIE).
Appendix)

Buggested Readings (Part-A Algebra):

J.B. Fraleigh, A fivst conrse in Abstract Algebra, Addison-wiley, 2003

1. N. Herstein, Topics in Algebra, John Wiley & Sons, 2006

Thomas W Hungerford, Abstract Algebra — An Introduction, Sauders College Publishing 1990
Joseph A Gallian, Contemporary Abstract Alsebra, Brooks/Cole Cengage Leaming. 2016
Suggested digital platform: NPTEL/SWA Y AMMOUUS

e WMo

anz.ﬂuﬂ Readings (Part- B Mathematical Methods):

1. TM. Apostol, Mathematical Analysis, Person, 1974 :

2. Gi.F. Simmnons, Differential Equations with Applications and Bistorical Netes, Tats -Me Graw Hill 2002
3. Erwim Kreyszig, Advanced Engincering Mathematics. jehu Wiley & Sons. 2011

4. Suggosted digital platform: MPTEL/SWAYAMMOOCs

Tliis course can be opled as an elective by the students of following subyjects: Engg. and Tech. (UG). B.8¢. (C.5)

Suggested Continnous Evaluation Methods: Mux. Marks: I3

SN Assessment Type Max. Markx

1 [Class Tests 18

2 | Online Quizzes/ Objective Tests 5

3 [Presentation ]
ssignment (Introduction to Indisn ancient Mathematics and Mathematicians) 5

curse prerequisifes: To study this cotivse, a stadent must have subject Mathcmatics in class 12

Enggcsted equivalent online conrecs:

]F:rt’lur Suggestions:

UG MATHEMATICS Depariment of ¥athematics



)

w

."\
e

3
’

C

o U e oo

O®OOULOCU

LY

o U u C

s

B.A./B.Sc. I1 (SEMESTER-IV) PAPER-I Differential Equations & Mechanics

Programme: Diploma Semesfer: Fourth
Year: Second
Cluss: B.A/B.Se,
Sabject: Mathematics
Courve Cade: mw' Course Title: Differential Equations & Mechanlcs

Course outcomes:

ICO1: The objective of this course is to familiarize the students with varous methods of solving differential equations, partial differential eqmﬂiomofﬂn#
rder and segond order and (0 have qualitative applications.

ICD2: A student doing this course is able to solve differential equations and js able to model problems in naltre using ordinary differential equations. After

Fompleling this course, a student will be able lo take more cotrses on wave equation; heat equation, diffusion equation, gas dynamics, nomlmear evolution|

equation ete, These entire courses are important in engineering and mdusirial applications for salving boundary value problem.

CO3: The object of the paper is to give students knowledge of busic mechnnics such as simple harmonic motion, motion under other laws and forces.

iCO4: The student, after completing the course can go for higher problems 1o mechamie stuch as hydrodynamics, this will be helpful in getting employment jlﬁ

Credits: 6 Core Compaulsory / Elective
Max. Marks: 25475 Min. Passing Marks:
Tutal No. of Lectures-Tuterials-Practical {in kours per week): L-T-P: 6-8-0
Part- A
Differential Equations
—_— ” No. of
? e Lectares
order linear differential equations with variable coefficients: The compleie Soliation in terms of A knovan Integral, Removal of
I first order Derivative (nonal form), Solution by Changing the Tndependeaxt Variable. varistion of parameters, Method of 10
Operational Foctors,
1 [Besse) and Legondre functions and thesr propesties, Orthogonal propesties, recurrence Formula Wﬂw 1]
igin of first order partial dif¥erential equations. Padtial differentiol equations of the fiest order and degree one. Logrunge's solution] 9
i 1] differential equation of first order znd degree greater than one. Charpit's methad of solution, Surfaces Orthogonal ta the giv
systemn of surfaces.
Origin of sceond order PDE, Solution of partial differential equations of the second and higher onder with coniant coefficients,
v [Classification of linear pariial differemtial equations of second order, Solution of second order partial differential equutions with g
|variable coctheients, Monge's method of solotion.

UG MATHEMATICS Department of Mathematics
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Part- B
Mechanics

Unit Topics

No, of
Lectures

Frame of reference, work energy principle, Forces in three dimensions, Poinsot's central axis, Wrenches, Null lines and planes.

v
VI [Virtual work, Stable md Unstable equiiibrium, Potential encrgy test, Z-test, siability of a body resting on a fixed rough surface.
Vil

mmotion, Motion under other faw of forees.

viIy [Elastic strings, Motion in resisting medium, Constrained motion, Motion on smooth and rough plane curves. Central orbat. Kepler's
faws of motion,

Sapgested Readmgs (Part-A Differcntial Equations):

1. G.F. Simmons, Differential Equations with Application and Historical Nofes, Tata -McGraw Hll 2602
2. B. Rai, DP. Choudbary & H. I. Freedman. A Course of Ordinary Differential Equations, Natoss 2002
3. Tan N. Snedden, Ekaments of Partial Differential Eguations, Dover Publicasion 2013

4, L. E. Elsgolts, Differential Egnation and Calealus of variationy, University Press of the Pacifie. 1970

5, Suggested digital platform: NPTEL/SWAY AMMOOCs

Snggested Readings (Pari-B Mechanics):

1. R.C. Hibbxlor, Engicering Mechanics-Statics, Prentice Hall Publishers 2010

2. R.C. Hibbeler, Engineering Medhanlcs-Dynamles. Prentive Hall Publishers 2042

3. A, Nelson, Enginecring Mochanics Statics and Dynansics. Tata MeGrww Hill 2009
4. 1L Synge & B A. Griffith, Principles of Medhanics, Tata MceGraw Hill 2018

5. Suggested digital platforn: NPTEL/AWAYAMMOOCs

This course can be opted as an clective by the students of followng subjects: Engg. and Tech. {116}, Economics (UG/P(G), B.Sc. (C.5)

Sng,grsﬂ Continuous Evalation Methods: Max. Marks: 25

SN Assessment Type Max. Marks

1 [Class Tests

14

? | Ouline Quainzes/ Objeckive Tests

3 [Presentation - T

n

H [Assignment

Course prereguisites: To study this course, 4 student roust have Certificate Course in Applied Mathematics

F}ugges(ed equivalent online courses:

IFurther Sugsestions:

UG MATHEMATICS

Bepartment of Mathematics
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Semester-wise Titles of thc he Papers in U.G Programme (Social Work)

, Year T;J;;{er Course Code F e l Paper Title ' | Theory/Practical} Credits ‘
J -

BA- —,' T |Al6010IT | Fundamentals of Social Work | ( Theory 4 ’
st | (Thcory) ’ %
Y eay S = IS = =

Iri Ll——___‘ A160102P ' Innoducngn—ls_l}i-el_d—ﬁolk | Practical 2 }

I ’ Przcnu, |

_J‘_—'i U [ AI60201T Sowzl Science concepts and rThcory 4 '

[ el ’ Social Problems J
| T““ I A160202P | Field Work Practicum-1 Practical 2 |

l , {Observational |

l . | visit of the aaencu,s) ' " o

} B.A- }_I_l TA160301T W Areas of Social Work Practice | Theory 13 _],

| 2ad '

| }’Ea_fJ S IS N P . e | T

[ 2 ’ 1l A160302P Field Work Practicum-1I | Practical 2

)F“— | S| T N =y (Intesvention of Social work) I THPTy |

12 __L______'_fll_ﬁg-i_(]_ll__ Methods Of Social Work Thuory - CIRaa

2 |V A160402P Field Work Practicum- Practical 2

, ’ [TI(Importance of Community { }

L___L__a__ | Base. Services) | ; 3

| B.A l \' A160501T i Human Growth and | Theory l

| 3 ) | Development ’

lvear | | | _ J_“w_hl_ |

{— v A160502T | Social Work Practice and | Theory |

l l i ’ Media Information ’

. __ | .

3 v | AIGOSO3P Field Work Practicum -1V | Practical 2 ]

3 { V } A160504R Rural Educational ¢ camp ‘ Project 3 ’
3 I | A160601T Social Legislation and Policy | Theory 4

3 VI A160607 r Counseling and Guidance | Theory 4
3 VI , A160603P Field work Practicum-V ‘ Practical 2

S | (In Speciality )

| 3 | VI A160604R 1 NGO and Project Formul IIIOII_I_EIOJCCI 13

Program Qutcom

Proposed Year wise Structure of UG Proeram in Social Work

es (POs)

The main purpose of the Programme in Social Work is to develop and disseminate knowledge, skills and
values through education, field training and research necessary for promoting, nmintaining and improving
the functioning of individuals, families, groups, organizations and communities existing in the society. The
programme is strongly committed to a diverse learning environment, in which respect for dignity and worth
of all human beings and understanding of diverse conditions would be practiced. It respects individual
uniqueness and offers a professional program to build a foundation for practice with population groups,
keeping the larger goal in mind. The values and ethics of professional social work practice, the theory
guiding the profession, and the skills that are necessary for practice and the ability to be engaged in lifefong

Jearning.
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B.A/B.Sc. HI (SEMESTER-V) PAPER-I Group and Ring Theory & Linear Algebra

rogramme: Degriv Semester: Fifth
Year: Thizrd L

Class: BAH.Sc.

Subject: Mathematics

ICaurse Cade: BU30S0IT Course Title: Group and Ring Theory & Linear Algebra

foum ouleomes:
)CO1: Liner algebra is a basic course in atmost all branches of science. The objective of this course is Lo infroduce a student to the basics of linear algebra and
some of its applicalions.

(CO2: Sindents will be abls to know fhe coneepts of group, ring and other related properties which will prepure the students to take up further applicativus in
the relevant fields.
ICO3: The student will use this knowledge in computer science, finance mathematics, industial mathematics and bio mathematics. After completion of this

Loum students appresiate ifs interdisciplinary natare,

Credigs: § Core Compulsory / Elective ﬁ

Max. Marks: 25+75 fen Min. Passing Marks:
!
Total Wo. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 5-0-0

PART-A
Group and Ring Theory
No. of
Unit Topics Lectures
1 utorporphism, nner awtomorphism. Automorphism groups, Automorphism groups of finsie and infinite cyclic groups, 18

I Chanactetistic Subgrotips, Commutalor subgroup and its propertics, Applications of factor groups to attomorphism growgs, Polynoemial g
rings over compmulalive rings

]
m Polynomial rings over commntative vings, Division algonihm and consequences, Principal ideal domasns, Factorization of 9
' polysomials, Redueibility tests, Imedueibility tests, Eisenstein Criterion of Irredueibility of polynomials over rational field.
133
Divisibility in micgral domains, Imeducibles, Primes, Unique factorization domains, Euelidean domains, LA
UG MATHEMATICS Department of Mathematies
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tepic “Indian Ancient Mathematics and Mathematicians™ should be covered unider Continusus Internal Evaluation
Appendix)

PART-B
Linear Algebra
No. of
Unit Topics
Lectures
v ector spoces and their elementary properties Subspaces, Limesr independence and dependence of vectors, Basis and Dimension, 10
Direct sum, Quokisnt space.

v  |Lmear iransformations, The Algebra of lincar transformations, Range and Noll space of a linear Transfosmation 10

Vil and nallity theorem, their representation as Linear Transtimmations and matrices, Chastge of Basis. 9
produst spaces end nomms, Cauehry Schwarz inequality, Orthogana! veetors. Oythonorminl scts ond bases, Bessol’s incquality for

VI Mimensional sprees, Gram-Schmidt orthogonalizatiom process. J

{CIE).

gzested Readings:

1. L N. Horstein, Tepics in Algebra 2006

2. B. Dubey, Intseductory Lincar Algehra. Asian Books Pyt Ltd_2007
3. K. Hoffman and R. Kunze, Linear Algebra 2013

4. David C Lay, Linear Algehra, Pearson 2016

5. Suggested digital platform: NFTEL/SWAY AMMOOCs

——

I'his course can be opted as un eleotive by the students of following subjects: Engg. and Tech. (U(7), BCA, B.Sc. (C.5)

Suggested Continuous Evaluation Methods: Max, Maria: 25

SN Assessment Type Minx. Marks
1 [Class Tests ST |
2 | Omline Quirzes! Ohjective Tests 5

tinn §
—‘rlsdy!mt {Introduction to Indizn anclent Mathematics and Mathematicians) 5

Caurse prevequisites: To smdy this coarse, a student st have Diploma in Mathemutics

ugsested cquivalent online courscs:

rther Suggestions:

UG MATHEMATICS Department of Mathematics
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B.A./B.Sc. L (SEMESTER-V) PAPER-1] (i) Number Theory & Game Theory

Programme: Degree Semester: Sixth
Year: Third
Class: BA M Se

Suhbject: Mathematics
Courxe Cade: B:mmf[ Course Tile: Number Theory & Game Theory

iCourse ouicones:

F.‘Ol: Upon successful completion, students will bave the knowledge and skills 1o solve problems in elementary number theory and also apply elementary

mugnber theory te enyptograply.

CO2: This course provides an introduction (o Game Theory. Game Theory is a mathematical framework which makes possible the malvsis of the dec'ls'mnJ

making process of interdependent subjects. Tt is aimed at explaining and predicting how individuals behave 1o a specific strategic sifuation, and

therefore help improve decision making.

ICO3: A situation is strategic if the outcome of a decision problem depends on the choices of more thaa one person. Most decision problems in real life arg
strategic.

: To tliostrate the concepts, real-world examples, case studies, and classtoom experiments might be used

(-

Credits: 5 Cove Compulsory / Elective VJ
Max. Marks: 25+73 Min. Passing Marks:
I Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 5-0-0
Part- A
Number Theory
No. of
Unit Tupics
Lectures
[Theory of Numbers
1 ivisibility: Euclidean algorithm; primes: congriiences; Fermat's theorem, Euler's theorem and Wilson's theorem; Fermat’s quotients 0
and their elementary consequences; sulutions of vongruences; Chinese remamder theorem; Buler's phi-function.
T
i Congrucnce madulo powers of prime: primitive rools and tieis existence; quadratic residucs, Logendre symbol, Gauss” Jomma about 9
b Legendre symbol. quadratic reciprocily faw; proofs of various formulations; Jacobi symbol,
Diophimtine Equations - S
11 &I)lujjorns_uf ax + b:. = ¢, X7+ y7 = z% properties of Pythagorean tiples; sums of two, four and five squares; assorted examples of
Diophantine equations. 9
Generating Functions and Recarrence Relations
[Fencoating Funclion Models, calculating coefficient of gencrating fimetions, Panitions, Exponential Generating Fusctions, Al
v [Summation Method Remmrence Relations: Recurrence Relation Models, Divide and conquer Relations, Solution of Linear 9
Recuariernice Relutivns, Solution of Inboravgeneous Recurrence Relmions, Solutions with Generating Fonotions. |
UG MATHEMATICS

Pepartment of Mathematio
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Part- B
Game Theory
No. of
Dnie Topics -
Introduction, overview, uses of game theory, some applications and examples, and formal definitions of: the normal form, payofils,

V' [tmiegies, pure stmtegy Nash equilibrium, 10

yy  (Introduction, characteristic of game theory, Two- person zero-sum game, Pure and Mixed strategies, Saddle pofnl and ifs existeuce. to
VI [Fundamental Theorem of Rectangular games, Concept of Dominance, Dommance and Graphical method of solving rectangular games | 9

VIl lationship between reclangular game and Linear Programming Problem, reduction of mx n game and soluton of 252, 2 x 5, and r x
2 cases by graphical method algebraic and linesr prograsaimg solution of fn % n games. 9

Luggutul Readings (Part-B Game Theury):

ggested Readings (Part-A Number Theory):
1. Niven, 1, Zuckerman, H. 8. and Montegemery, H. L. An Int. to the Theory of Numbers Jolm Wiley and sons. 2003

2. Busters, 1. M., Elementary Number Theory {4th cdition) Universal Book Stall, 2002

3. Balakrishnan, V. K., Sehaummn’s Qutline of Theory and Prablems of Combinatorics Including Coneepts of Graph Thesry, Mc Graw Hill, 1995
4. Balaksishnan, V. K. Intredoetory Diserete Mathematics. Dover Publications, 1996

5. Snggested digital platform: NPTEL/SWAY AMMOOCs

1. Maxtia Osborue, An Introduction fo Game Theory, Oxford University Press. 2003

2. Vijay Krishna, Game Theory, Acadenic Press.

3. Prajit Dulta, Strategies and Games, MIT Press, 1999 (Website 1) hipui/vnvi ece sievens-tech cooman 00¢ hitml
4. Allan Mac Kenzie, Ganie Theory for Wireless Engineers. Synthesis lectures on Communications, 2006

5. Suggested digital platfonm: NPTEL/SWAYAMMOOCS

his course can be opted a5 an elective by the students of following subjects: Fngg. and Tech (11(5). B Sc. (C.8)

Suggested Continusux Evaluation Methods: Max, Marks: 25

PN Assessiment Type Mas, Marks |
1 {Class Tests 10
2 |Online Quizzes/ Objective Teste 5
P P resensation
I lAssignment 3
Caurse prereguisites: To stody this conrse, a studest st have Diploma in Matbematics
uggested equivalent online conrses:
urther Saggestions:
UG MATHEMATICS Department of Mathematjes
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B.AJ/B.Sc. ITH (SEMESTER-V) PAPER-11 {ii} Graph Theory & Discrete Mathematics

rogramme: Degree Semester: Sixth
Year: Third
Lass: BASB.5e.

Subjest; Mathcmufics
Course Code: BO3OSO2T I Course Tifle: Graph Theory & Diserete Mathematics
Course outcomes:

)CO1: Upen suceessfol completion. students will have the knowledge of various types of graphs, fheir termmology and applications.

ICO2: After Successful completion of this course shudimts will be able to inderstand the isomorphism and homomurpinsm of graphs. This conrse covers the
Lasic concepts of grmaphs used in computer science and other disciplines. The topics inclide path, ciretits, adjacency mutnx, tree, coloring. After successful
pomplelion of this conrse the stedent will have the knowledge graph coloring, color problem, vertex colormg.

C(3: After successfu) completion, students will have the knowledge of Logie pates, Kamaugh maps and skills to proof by using truth tables. After

Buccessful completion of this course siudents will be able o apply the basics of the automantion theory, transition function and table.
CO4: This course covers the busic concepts of discrete mathcmatics used in compter science and other disciplines that mvalve formal reasoning. The topics

include logie, counting, relations, Hasge diagram and Boolean algebra. After successful completion of this cotrse the stadent will have the knowledge in

Mathematical reasoning, combinatorial analvsis, discrele stroctures and Applivations.

Credits: 5 f Core Compulsory / Elective
Max. Marks: 25475 Min. Passing Marks:
Total Neo. of Lectores-Tutorials-Practical (in hours per week): L-T-P: 5400
Part- A
Graph Theory
Unit Topics No. of
Leetures

troduction to graphs, basic properties of graphs, Simple graph, multi araph, graph terminology, representation of graphs, Bipartite,

! lar, planar and connected graphs, connected components in a graph, Euler graphs, Directed, Undirected, multi-graph, mixed graph. 10
[Walk and unilateral components, unicursal graph, Hamiltonian path and civewits, Graph eoloring, chromatics number, isomorphism

u nd hornomorphism of graphs, Incidence relation and degree of the graph ?

Operation of graph circuil. Path and cirewiis, Ealeriim cireuits, Hamilionion path and  oveles. Adjacency matrix, Weighted graph |
0¥ rravelting salesnn problem, shortest path, Dijkstra’s algosithm. 2
v vee, Bmary znd Spanming trees, Coloring, Color problems, Vertex coloring and important properties. 9

UG MATHEMATICS Depariment of Mathematics
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Part- B
Discrete Mathematics
No. of
Unift Topics
Lectures
ropositional Lagic- Proposition logic, basic logic, logical connectives, truth tables, tautologies, conteadiction, sormal
m;mw and disinoctive), modus poniens wad madus tollens, validity, predicate logic, universul and existential quustification, proof
i lication, converse, inverse conlrapasitive, coutradiction, direct proof by using truth table, 10
- Definition, types of relation, domain and sange of 3 relation, pretonal representation of relation, properties of relstion, partial
vi relution. Representation of POSETS using Hasse diagram, Chains, Mexineal and Minimal point. Gib, lub. Lattices and
wic system, Basic properties, Sublattives. i
lean Algebra- Basic definitions, Sum of prodhucts and products of sums, Boolean Funetions, Disjunctive normal form, Complete
viu isjunctive nonmal form, conjugate normal form, Logic circunts, Loge networks, Desian of circuds from wiven properties, Logic gates, 9
Kamaugh maps.
vily [Combinatorics- Inclusion- exclusion, recuirence relations {uth ender recurrence relation with constant coefficients, Homogeneous 9
recurrence relations, Inhomogeneaus recumence relations). genmtzng function (closed form espression. properties of G.F.. solution of
| wecunrense relations using G.F, solution of combinatarial problem nsing G F
Suggested Readings (Part-A Graph Theory):

L. Narsingh Deo, Graph Theory with Applications teo Engincering and Cemputer Science, Dover Publicalions, 2017
2. Douglas B West, Introduction to Graph Theory, Pesrson, 2018

3. Sardaon Saha Riv, Graph Theory with Algorithms and Its Applications: In Applied Seience and Techuology. Springer India. 2012
4. Sugeesied digital platform: NPTEL/SWAYAMMOOCs

Suppesivd Readings (Pari-B Diserete Mathematics):

1. C. L. Lin, Discrete Mathepuatios, Tata MoGraw Hill, 1986

z Trembley and Manohar, Discrete Mathematics with computer appHcation, Tata McGraw Hill, 2008

3. Kenneth [ Rosen, Discrete Mathematics and [is Appheations, McGrow-Hill Compunes, 2012

4. Suggested digital platform: NPTEL/SWAY AMALOOCS

[This course can be opted as an clective by the students of following subjects: Engg and Tech. (UG), B.Sc.(C8)

Sugsested Continuous Evatuation Methods: Max. Marks: 25
SN

Assessmaent Type

Max. Marks

1 lass Tests

10

2 | Online Quizzes/ Objective Tests

resenfation

4 |Assisnment

ourse prereyuisites: To study this course, a student must have Diploma in Mathematics

ueaested equivalent online courses:

F urther Suggestions:

UG MATHEMATICS

Deparfment of Mathematics
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B.A./B.Sc. N1 (SEMESTER-V) PAPER-II (iii) Differential Geometry & Tensor Analysis

l;:‘g:mnne: Degres Ve TR Semester: Sixth

Sabjeci: Mathcaatics
Course Code nssasozTL Course Title: Differential Geometry & Tensor Analysis T
iCourse Ofcomes

surfaces, Gomsston curvature, Normal curvatare slc.

COT: After Successfil completion of this course, students shoudd be able to determine and caleulate cunvature of curves in different coordinate systems.
ICOZ: This course covers e Local theory of Curves, Local theory of surfaces, Geodesics, Geodesics carvature, Geodesic polars, Curvatare of curves on

ICO3: After Successful completion of this course, students showld have the knowledge of Lensor algebra. different types of fensors, Riemannian space, Reccl
kensor. Einsiein space and Einstein tensor ete.

Credits: 5 . Core Compalsory / Elective
Max. Marks: 25+73 Min. Passing Marks:
) Total No. of Lectures-Tutorialx-Practieal (in howrs per week): L-T-P: 5-0-0
Part- A
Differential Geometry
Unit Topics No. of
Lectures
Locul theory of curves-Space curves, Examples, Plane Curves, tangeni and noemal and binormal, Osculating Plane, normal plane and|
] pectilying plane, osculating circle, osculating sphere Helices, Servet-Frenet apparatuss. confact belween cirve and surfaces, tangend 10
surfaces, invohues and evolules of curves, Hertrand curves, Intrinsic equations, fundamental existence theosem for space curves,
Local Theory of Surfaces-Tangent plane, Normal, Paramelric patches on surface curve of a surface, family of swrfaces {one parameter),
n cdge ofwxﬁm Tues surfaces, skew roled surdaces aud developable surfaces. 9
Metrie-first fundatucntal form and zecond fundamental form anst arc Jength, Direction cocfficients, familics of curves, infrinsic
TEL properties. 9
Gauss-Bonnet theorem, cirvature of curves on susfaces, (Ganssian curvature, nonmal curvature, Meusneir's Heorem, mean curvahue,
v pmbilic points, lines of curvaturz, Redrigue's formula, Euler’s theorem 9
UG MATHEMATICS Department of Mathematles




Part- B
Tensor Analysis
B Ni
Unit Toni No. of
¥ Lectures
v [Tensor algebra: Vector spaces, the dual spaces, tensor product of veclor spaces, transtormation formmine., contrction. special tensors, 10
symmelrie tensor, inner product.
vi Tensor Analysis: Comtravariant and covariant veetors and tensors, Mixed tensors, Symmetric and skew—sy mmetric @nsors. Algebra of
, Contraction and ner product, ) uptient theorem, Reviproeal tensors. Christoffel s symbals, Law of tninsformation of v
Christofiel’s symbols,
CGradient of sralurs, Divergence of a conteavariant vector, covariant vector and conservative veclors, Laplacian of oo mvarian, corl of &
VIL  Lovadant vector. 9
i Riemannian space. Riemannion curvatures and thes properties, geodesics, geodesic curvature, geometrical interpretation of cnreature
Fensor. ?

Luw Readings (Pari-A Differentis] Geometryj:
1. T.J Willmore. An Intreduction te Differential Geometry, Dover Publications, 2012,
2. B. O'Neid). Elementary Dilferential Geometry. 2nd Ed | Academic Press, 2006
3. CE. Weatherburm, Differvntial Gevnietry of Three Dimensions, Camnbridige Universily Press 2003,
4 DI Struik, Lectures on Classical Differential Geometry, Dover Publications, 1988,
5. §. Lang Fundamentals of Differential Geometry, Springer. 1999,
6. B. Spain, Tensor Calculus: A Concise Caurse, Dover Publications 2003,
7. L. P. Eisenhart, An Intreduction to Differential Geometry (with the use of tensor Calculus), Princeton University Press.1940.
8. L. 8. Sokolnikoff Tensor Analysis, Theory and Applicatians fo Geometry and Mechanics of Continga, Ind Edition, John Wiley and Sons..1964.
9. Suggested digital platform: NFTEL/SWAY AMMOOCs
ggested Readings (Part-B Tensor Analysis):
r“l. Z.. Ahsan, Tensors- Mathematics of Differential Geometry, PHI, 2015
2. David C. Koy, Tensor Analysis, Schaom’s Qufliue Series, McGraw Hill 1988,
3. R. 8, Mishra, A Course in Tensors with Applications o Ricinannisn Geometry, Pothishaly Pvi. Lid, 1965
4. Suggested digital platform: NPTEL/SWA Y AMMOOCS
This eourse can be opted as an elective by the students of followang subjects: Engg, and Tech. (UG), B.Sa(C.5)
Suggested Continuous Evaluation Methods: Max. Marls: 25

SN Assessment Type Max. Marks
i Class Tests 19
2 | Online Quizzesi Objective Tests 5
3  Presentalion -
H  |Assignment 5

“ourse prevequisites: To stndy this cotrse, a student pist have Diploma in Mathematics
nggested equivalent online courses:

Further Suggestions:

UG MATHEMATICS Department of Mathematics
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B.A./B.Sc¢. 111 (SEMESTER-VT) PAPER-I METRIC SPACES & COMPLEX ANALYSIS

re g Semester: Staith
rnnsmess Dogree Year: Third
Class: B.AB.Sc.

Subject: Mathematics
(Conrse Code: BO30GOLT l Conrse Title: METRIC SPACES & COMPLEX ANALYSIS

[Course outcomes:

ICO1: The course is nimed at exposing the students to foundations of analysis which will be uscfis] io understanding various physical phenomens and gives the
student the fonndaton m musthematies.

CO2: Afler completion of this course the stadent will bave rigonsus and Jeeper undersianding of fundomental concepis in Methematics, This will be helpfol fo
fhe student in wnderstanding pure mathematies and in research.
CO03: Students will be able to know the concepts of metric space, basic concepts and developments of complex analysis which will prepare the shidents to

take up further applications in the relevant ficlds.

Credits: 4 Core Compulsory / Elective
Max Marle: 25475 Min. Passing Marks:

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

Part- A
Metric Spaces
No. of
Unit Topics
Lectures
ic Concepts- Metric spaces: Definition and examples, Diameters in Metric space, Bounded and Unbounded Metric space.
1 8

Topology of Metric Spaces
o [Ppen and closed ball, Neighborhood, Open set, Inferior of a set, linnt point of a set, derived set, closed set, closure of u set. Subspaces, 8
Pense sct.

ICompleteness in Metric Spaces

m Pequences and sub sequences in metric spoces. Convergent Sequences in metiic spaces, Cluster point of 2 sequence, Cauchy sequences
kn a Metrie space, Defmition of Complete Metnic space and examples and cantor™s mtersectism theorem

Continuity & Uniform Conthmity i Metric Spaces

IV Comdinwos mappings, Sequential eriterion mnd other charactlerizations of contmnity, Uniform continuity of composite functions, 7
Homomorphism, Characterization of Homomeorphism

UG MATHEMATICS Department of Mathematics
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Part- B ]
Complex Analysis

No. of
Unit Topics

Funciions of camplex vanable, Mappings, Mappings by the exponential fimetion, Limits, Theorems on limils, Limits mvolving thd
v point at mlmity, Continuity, Denivatives, Differentistion formulae.

Analytic Funetions Cauchy-Riemann equations, Sullicient conditions for differentiability: Analytic functions and their exumples,
vi  [Hanponic Amction Method of constructing a repatar funchion (Milne-Thamson’s method) 8
VIl Conformal mapping, secessary and sulfieterd condition, Tnverse puint, Bilinear transformation, eritical point, cross ratio, fixed point, 4

VI Exponential funetion. Logarithmic function. Brauches and derivatives of logarithms, Trigonometric function, Derivatives of funetions
Definite integrals of functions, Contours, Contour inlegrats and its examples, Upper bounds for moduli of confoor integrals.
nsu gpexied Readings (Part-A Metric Space}:

1. MK Singal and A R Singal , Teples in Amalysis I 2017

2. Shirali, Satish & Vasudeva, H L., Metrlc Spaces, Springer, First Inchan Print. 2009

3. Kumaresan, $., Topology of Metric Spaces Narosa Publishing House, 2014

4. Simmmons, (G, F. Intredsction to Topolugy and Madern Analysls, Tata MeGrew Hill 2004
5. Suggesied digital platform NPTEL/SWAYAMMOOCS.

Suggested Readingy (Part-B Complex Analysis):

1. Shanti Narain , Function of Complex Varsble. § Chand. 2005
28 Pormuzamy, Functions of Complex Analysis, Mansa, 2005
3. Brown & Churchill, Comples variable and applications, 2013
+. Sugpested digital platform: NPTEL/SWAYAMMOOCS

This course can be opted as an elective by he students of followng subjects Fogg and Tech (UG B Sc(C.8)

Sugeested Continnous Evalnation Mcethods: Max. Marks: 25

SN Assessment Type Max. Marks

I Class Tests 1

2 | Online Quizzes! Objective Tests

B Prewntation

A th|th

4 Assignment

Conrie prereguisites: To study this course, a student mast have Diploma in Mathematics

{Sugsested equivalent online conrses:

[Furiher Suggestions:

UG MATHEMATICS Department of Mathematics
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B.A./B.Sc. 11l (SEMESTER-VI) PAPER-I1 Numerical Analysis & Operation Research

mime: Degree Semester: Shath
P Year: Third
IClass: BLA/B.Se.

Subject: Mathemadics
ICourse Code: MJ Conrse Tifle: Numerical Analysis & Operafions Research

[Course gutcumes:

)CO1: The aim of this course is to feach the student the application of varions numerical technique for varniety of problems occwnng a daily fife. At the end of
the conrse (e studeat will be able to vnderstand the basic concept of Numencal Analysis and 1o solve algebraic and differential equation.

)CO2: The main outcome will be that students will be able to handle problems and finding approximated solution. Later he can opt for advance course in
Numerieal Analysis in higher Mathematics

ICO3: The student will be able to solve various probless based on convex scts and linear programming. Affer suceessiud completion of this paper will enable

the stodensis 10 apply the basic concepls of f(ransporiation problems and its velated prablems fo apply m fudher concepts and application of operations

research

Credits: 4 Core Compaulsary / Elective
Max. Marks: 25+73 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

PART-A
Numerical Analysis

No. of
Lectures

Unit Topics

NEmn in Compntation- Floating point representation of sumbers, Significant Digits, Rounding wnd chopmng, Absolute and relative
ferrors, compulation of crrors using differentials, Truncalion crror. Solution of non-lisear equations: biseclion, Secant, Regular Falsi,
Newlon Raphson™s method

Interpolation-Some operators and their properties, Finile diiference tabie, Ertor in approximating a function by polynomial, Newton
forward and backward Difference formulac, Gauss forward and backward formulae, Stirling s and Bessel formulae, Lagrange™s 8
imethod, Divided differcnces and Newton™s dwvided difference furmula.

[ [Pumerical differentiation -Dilfercatiation methods bazed on Newton”s forward and backward fommulae, Differentiation by central
difference formuln, Nusperieal Integration: Trapezoidal, Weddle, Simpsons Newton Cotes Formulas, Gaussian Quadratuns

Fommlas.

v stizn of Linear equations: Direct method {or solving systems of linear equalions (Gauss elinsmation, LU Dosompasttion. Cholesky
omposition). lterative methods (Jacobi. Gauss Serdel, Relaxaton methods).

UG MATHEMATICS Department of Mathcmatics




PART-B

Operafions Research

) No. of
Unit Topics
Leetures
v Operations research and its scope, Linear programmaig problems, statement and formation of general linear programming problems, 4

aphical method, stack and surplos variables, standand and seateix forms of Tmear programining problem. hasic feasible solution.

Vi Canvex sels, fundamental theorem of Hrear programming. basic solution, Simplex method, introduction to artificial vanables, two 8
see method Big-M method and their comparison.

v ({Resolution of degeneracy, duality i linear programming problems, primal dual relationships, revised simplex method. 7
Vill [Transportation problems, assignment problems. 7
Buggested Readings (Part-A Numerical Analysis);

L WK Juin, SRK. Ivengar & RK. Jain, Numerical Methods fur Engineering and scientific computation, New Age Poblishers, 2009

2. 5. 5. Sasuy, Infroductery methods of Numerical Analysis, PHI, 2012
3. Sugpested digital platform: NPTEL/SWAYAMMOOCs

Suggested Readingx (Part-B Operations Rescarch):
1.Taha, Hamdy H. Operations Research- An Introduction, Pearson Education. 2017

2.Hilfier Frederick 8 and Lieberman Gerald 1, Introduction to Operations Research, MeCGraw Hill Publication. 2012

3. Winston Wayne L., Operations Research: Applications and Algorithms, Cengage Learning, 4™ Edition.. 2004

4.Hirz D.8. and Gupla Prem Kumar, Problems in Operations Research: Principles and Solations, 8 Chund & Co Lid., 1993
4, Suggested digita} platform NPTELAWAYAMMOOC S,

This course can be opted a3 an elective by the studints of following subjects: Engg. and Tech. (UG), Economies (UGPG)L B.Se. (C.5)
Sugzested Continuens Evaluation Methods: Max. Marks: 25

SN Assessment Type Max. Marks
I lans Tests 10
2 |Omline Quizees! Objective Tests S
3 Presentation 5
4 ssigrment 5

rse prerequisites: To study fhis conrsc, 5 studcnt must have Cortificate Cotrse in Applied Mathemalics
nggested rquivalent online courses:
urther Sugsestions:

UG MATHEMATICS Department of Mathematics
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B.A./B.Sc. ITl (SEMESTER-VI) PAPER-III Practical

Frograome: Degres:
Class: B.AJB.8c.

Year: Third

Semester: Sivth

Sabject: Madrematics

iConrse Code: BO3GHIP I

Conrse Title: Practical

Kegree).

[Course outeomes:
The main objective of the course 1s to equip the student 1o solve the transcendental and slgebraic equations. system of Tmear equations, ordinary differentisl
equations, Interpolation, Numerical Intcgration, Method of finding Eigenvaluc by Power method (up to 4 = 4), Fitting a Polynemiz] Funetion (up to third

Credits: 2

Core Compulsory / Elective

Max. Marks: 25+75

Min, Passing Marks:

Tutal Ne. of Leetares-Tutorigls-Practical (in bours per week): L-T-P: 0-0-4

Unit

Topics

No. of

Practical / Lab work to be perfermed in Computer Lab.
MaximaSeilab ete.
i. Solution of transcendentat and algebraie equations by

i.  Bisection method

s, Sevant method
v. Regula Falsi method
2. Solution of system of linear equations
i. LU decomposition method
. Gunssisn eliminatton method
i, Gauss-Jacobi method
sv.  Gaouss-Seidel method
3. Interpolation
1 Lugrange Interpolation

4. Nmmerical Infegration

i.  Trapezoidal Rule

n Smipmm’s ong third rule
. Weddle’s Rule
iv.  CGowvss Qnadrsture

i Runge Kuits method (order 4)

il The method of successive approximations (Picard)

List of the practical (o be done using computer algebra sofiwarg (CAS), for exaenple R/Python/MathematicaNMATL AB/Maple!

it Newlon Raphsen method [Stmple rool, nmltiple roots, complex roots)

6. Newton’s forward, backward and divided difference interpolations

3. Method of finding Eigenvalue by Power maethod (up 1o 4 = 4)

UG MATHEMATICS

Departuent of Mathematics
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Soggested Readings:

This course can be opied as an elective by the students of following subjects: Engg. and Tech, (UG), Economies (UG/PG), B.Se. (C.8)

Suggested Continuous Evaluation Mefhods: Max. Marks: 25

Aml_’fypc

1 [Class Tests

10

3 | Online Quizzes/ Objective Tests

B_Frumlalhn

IPdml

Course prerequisitex: To study this course. a student must have Cetificate Course in Applied Mathematics

ggested equivalent online courses:

Fnrtla Suggestions:

UG MATHEMATICS

Depariment of Mathematics
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Appendix (AR

YR Ui i SR aftrast &1 uftay,

YLITC Y Ulcasp i

(Introduction to Indiaa anciert Mathematics and Mathematicians- Suggested syliabus)

TEUPH - 1 WYHTY, (FIRST YEAR)

oy a0 R 19 3P (Friend and Fast Friend) -

T - o Taaeal S2d (Nikhilan: N ; Dashatah)

BT I BEHH (Addition and siblmction)

T - GO o i e el 290 (Bownon Purvese and Nikilan Mavatascharonum Dashatah)
~TOH hfultiplication) -

BT g R (Ekadhikena Method)

a1 QA R (Fkonnen Purvens Method)
e faff (Deviation Method)
Eﬁfﬂifﬂl‘ﬂ fafir v ‘erficaliv and Crosswise Metivod)

%ﬂfﬁm {Mixed Operations)
Mg NEET 1 GG (Contribution of Ge following Insian Mathenmtickn)
~FERTER (Varshmihir)
- pETE (Bhaskaracharva)
i a WHAT (Nitskantha Somaiva)
AT (Sridbarzcharya)

TregshH - 2 fgaldad (SECOND YEAR)

~ TerTgrem e, Qi SR T AT ( Vinsknlum nusmiier, Iafroduction, Conversion snd Application)
B (Division)
-ifEd Al puhitam Mothod;
—raed fafy {(Paravartya Method)
~ €T TR (Flag Method)
T3 1 Wi (Test of Divisibility)
~ G SHITER G T UHIISED (Least Cosimon Maltiple and Highest Comamon Factor)

FrafafEm v 7wt &1 M (Contribestion of the following Intim Mathematician
- A X S ( Bharti Kristma Tirtha)

A (Bralunagupia)

~FBHIRART (Mahavirscharya)

~sfifars DRI (Srimvas Ramanuiag)

169 - 3 Galg a¥ ( THIRD YEAR)

ZEHPT (Duples)
(Syuare)
<X (Cube)
~giga| {Squats root)
- € T {Cabe rool}

-~ TR . U, Saam o, Wﬂfﬂﬁmﬁﬁm(ﬁgml rewt - Tersl of Addition, Subfraction, Meliiplication acd Division)

Frafafaa e nitagl =10 (Contrisotion of the flfowing Indian Mathermatictan)
A AR VI (C. R RAD)

WY 1Y 9 (SATYENDRA NATH BOSE)
SHATHEMCHANDRA)

Tl adYSHAKUNTALA DEVD
qq'ditm!\!amul blsrga)

UG MATHEMATIOS

Departoeent of Mathemaltics
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m&ﬁa%mﬂm T - 2 T et o vt fan Wi, giodE
) R v - Fefteer sREeT, = R

(3) dfee it g e - lfﬁmﬂ@lﬁfﬁ!wmf&ﬁﬂ- 1. S Ry

(4) ¥ viftney arfter, weimm o i e gl Serm = e, 3Y em fywwt
(5) Vedic Mathematics for School (Vol. - 1) Vedic Mathemudics Publication, Rakesh Bhatia
(6) Vedic Mathematics, Vedic Mathematics Publication, Rakesh Bhatia & Akshay Bhatia

W (4
— WV

{Dr. Shashi Sharma) (Dr. Kunwar Pal Singh) {Dr. Rishi Kumar Agarwal)
find [
{Prof. R.C. Mittal) (Prof. Anil Vashistha) (Dr. Pramod Kumar Sahoo)
R ek

(Prof. M.K. Gupta)
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an - Sing TN R Medru Paile 56 vl o

Tl =
(Prof. CK Goel)

Jf'?ij {ne=s

(Prof. Gi.C. Sharma)

o osing

(Prof. Shiv Raj Singh)
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