PROPOSED STRUCTURE OF UG MATHEMATICS SYLLABUS AS PER NEP 2020 GUIDELINES

PERIODS
E (15 Weeks) Per (HOURS) (Periods Per (For Other Facuity)
Woek | Per Semester Semester)
Differeatial Calculus A Wi Engg. and Tech. (UG),
Paper-1 4 4 x 15= 60 & Unit 1 (9) Chemistry/Biochemistry
Integral Calculus Uit 11 (7) Life Sciences(UG), Economics(UG/PG),
Uit 111 (7) Commerce(UG), BBA/BCA, B.Sc.(CS.)
- munm-uou-:::'m
Unit V(9)
z 8 Part B: Integral Caleulus | . o)
== it VI (7)
E ] Lait VIl (7)
|Papertt |2 [ 200 Practical Mathcmatics in 125 Engg. and Tech. (UG), BSc(CS)
8 ; Practical Periods2 | 2221560 | (Practicals to be done
Hours using Mathematica
E E Each) /MATLAB /Maple
I3 E /Scilab/Maxima etc.
Matrices and Differential |Part A Mathematics in 12| ;d‘l"ml’q&i)
E S Paper-1 6 6 6x15=90 Equations Unit1(12)
-9 : =‘ & Unit 11 (1)
8 1 Geometry Uit 111 (1)
= Uit IV (1)
g pucsns (B
= Differeatial Equatioas Rt
Usi VI (1)
IR Sty Uit VIIL (1)

ety
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PAPER, PERIODS |  PERIODS PAPER TITLE uNIT PREREQUISITE ELECTIVE
1; (15 Weeks) Per (HOURS) (Periods Per (For Otber Faculty)
Week | Per Semester Semester)
Agebra  [PariA Certificaie Couse | Eangg, 3ad Toch (UG), BSE(CS) |
Paper-| 6 6 6x15=90 & Unit1 (12) in Applied
Mathematical Methods Unit 11 (1) Mathematics
[Unit 11 (11)
E Part A: Algebra Unit IV (1)
Part B
[Part B: Mathematical Methods | U ¥ (12)
8 Uait VI (1)
=§ Uit VI (1)
i Unit VI (1)
S Z é “ParA Certficate Course Engs. and Toch (UG,
& § Paper-1 6 6 6x15-9% Differeatial Equation [ Unit 1 (12) in Applied Economic(UG/PG), B.Sc(CS)
e & Usie 1 (1) Mathematics |  Engincering and Techaology (UG),
i Mechanics [ Unit 111 (1) Science (Physics-UG)
Zl Part A: Differential Equation  |Unit IV (11)
Part B
Part B: Mechanics Unit V (12)
E Uait VI (1)
= Unit VI (1)
- Unit VIl (1)

=
5

”
.
»
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UG MATHEMATICS

Group snd Ring Theory  |PartA Centificate Course Engg, and Tech. (UG),
Paper-l | § Sx15=78 & Unit 1(10) Applicd Economics(UG/PG), B.Sc.(CS)
Liscar Algebra Uit 11 (10) Mathematics
Uit 111 (9)
Part A: Group and Ring Theory |Unit IV (9)
Part B: Linear Algebra Part B
Unit V (10)
Unit V1 (9)
Unit VII (9)
Unia VITI (9)
—[FariA Diplomain | Engg. ad.
Paper-2 s Sx15=75 | (i) Number Theory & Game |Unit1(10) Mathematics
Theory Uit 11 (9)
Unit 111 (9)
Part A: Number Theory Unit IV (9)
Part B: Game Theory PartB
Unit V (10)
Unit VI (10)
Y Uaia VI (9)
U Unit VI (9)
E ; W) Graph Theory & Discrete |Part A Drploma in Engg. nd Tech (UG), BSC(CS)
E Mathematics Uait 1 (10) Mathematics
8 : Uit 1 (9)
a Part A: Graph Theory Uit 11 (9)
i Part B: Discrete Mathematics | Unit IV (9)
P
Engg. and Tech. (UG), BSC(CS)




Metric Space rr.T Diploms i Engg. sod Tech. (UG), BSc(CS) |
Paper-1 4 4 Axi5~60 & Unit [ (8) Mathematics.
Complex Ansiysis Unit 11 (8)
Unit 11 (7)
Part A: Metric Space Unit IV (7)
Part B: Complex Analysis Part B
Uit V (8)
s Unit VI (8)
| Uit VIl (7) ¥
E it VIl 7)
Numerical Analysis Part A Diploma in | Engg. and Tech. (UG), Economics(UG/PO), |
§ Paper-2 4 4 4x 15= 60 & Unit | (%) Mathematics BBA/BCA, BSc({CS.)
Operations Research Unit 11 (8)
Unit 111 (7)
Part A: Numerical Analysis | Unit IV (7)
Part B
Part 8: Operations Research | Unit V (8)
Unit VI (8)
Uit VIl (7)
Uit VIl (7)
Papecdl | 2 | 2Lab Practical Diploma in Engg. and Tech (UG), BSc(CS)
Practical Periods(2 | 22x15-60 | (Practicals to be done Mathematics.
Hours using Mathematica
Each)

Programme Outcome:
POI: It is to give foundation knowledge for the students to und d basics of math ics including applied aspect for the same.
PO2: It is to develope enhanced quantitative skills and p uing higher math ics and as well.

PO3: Students will be able to develop solution oriented approach towards various issues related to their environment.
PO4: Students will become employable in various govt. and private sectors
POS: Scientific temper in general and math ical temper in parti will be developed in stud




Detailed Syllabus For

CERTIFICATE COURSE
IN
APPLIED MATHEMATICS

B.A. /B.Sc.  MATHEMATICS) ]

HZAE | v




B.A./B.Sc. I (SEMESTER-I) PAPER-I Differential Calculus & Integral Calculus

Semester: First
: Certificate Year: First
Class: B.AJ/B.Sc.
Subject: Mathematics

CmC-dumOIOITl C;-nemwc‘k-hdhw&kdu
Course outcomes:
COI1: The p is to give foundation knowledge for the students to und d basics of math i ""_applied-peufortvdopinﬁ
hanced quantitative skills and pursuing higher mathematics and h as well.
ICO2: By the time students complete the course they will have wide ranging application of the subject and have the knowledge of real valued functions such as

‘mmﬁu.mwlmuwknmmwdmmmmmmwmmmmm
evolutes and trace curve in polar, Cartesian as well as parametric curves.
C03:mminobjeaiveofdumhwemﬁp&emvhhmyudyﬁcmdmﬁilhBynpp!yingtheptiwiplﬂofimrllhelwmw
solve a variety of practical problems in science and engineering.

CO4: The student is equipped with standard concepts and tools at an intermediate to advance level that will serve him well towards taking more advance level
kourse in mathematics.
Credits: 4 Core Compulsory / Elective
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0
Part- A
Differential Calculus
Diike Tepleo No. of
Lectures
Introduction to Indian ancient M and Math should be included under Conti [ (CIE).
Definition of a sequence, theorems on limits of bounded and ic seq Cauchy’s gence criterion, Cauchy
1 sequenggs limit guperior and limit inferior of a b Series of gative terms, gence and diverg: 9

s integral test, Ratio tests, Root test, Raabe's logarithmic test, de Morgan and Bertrand's tests, alternating
Leibnitz's theorem, absolute and conditional convergence.

it, continuity and differentiability of function of single variable, Cauchy’s definition, Heine's definition, equivalence of definition

Il pf Cauchy and Heine, Uniform inuit dk
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Part-B
Integral Calculus
Unit No. of
Toples Lectures
vy  [Definite integrals as limit of the sum, Riemann integral, Integrability of conti and ic functions, Fund: | th of 9
integral calculus, Mean value th of integral calculus, Differentiation under the sign of I i
vi wmwmwwm.wmummmmﬁdmmwmhd 7
v [Rectification, Volumes and Surfaces of Solid of revolution, Pappus th Multiple integrals, change of order of double integration, 7
irichlet’s th Liouville's th for multiple i !
vin  |Vector Differentiation, Gradient, Divergence and Curl, Normal on a surface, Directional Derivative, Vector | ion, Th -

Gauss, Green, Stokes and related probl

Suggested Readings (Part- A Differential Calculus):

1.R.G. Bartle & D.R. Sherbert, Introduction to Real Analysis, John Wiley & Sons

2. T.M. Apostal, Calculus Vol. I, John Wiley & Sons Inc.

3.S. Balachandra Rao & C. K. Shantha, Differential Calculus, New Age Publication.

4.H. Anton, 1. Birens and S. Davis, Calculus, John Wiley and Sons, Inc., 2002.

5. G.B. Thomas and R.L. Finney, Calculus, Pearson Education, 2007. | \

6. Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS ’ b ' '\"
"&.

7. Course Books published in Hindi may be prescribed by the Universities.
Suggested Readings (Part-B Integral C

1. T.M. Apostal, Calculus Vol. II, John Wiley Publication

2. Shanti Narayan & Dr. P.K. Mittal, Integral Calculus, S.Chand

3. Erwin Kreyszig, Ady d Engineering Math ics, John Wiley & Sons.
4. Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS

5. Course Books published in Hindi may be prescribed by the Universities.

course can be opted as an elective by the of following subjects: Engg. and Tech. (UG), Chemistry/Biochemistry/Life Sciences(UG),
[Economics(UG/PG), Commerce(UG), BBA/BCA, B.Sc.(C.S.)
Suggested Conti E Methods: Max. Marks: 25
Assessment Type = \| Max. Marks
Class Tests '~ 0
Online Quizzes/ Objective Tests Ll
3 |Presentation
4 |Assignment (Introduction to Indian and ) j TE 5
Course prerequisites: To study this must have icg in
equivalent online courses: a—
rther fstions: /’ 25
. § o

9
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B.A./B.Sc. I (SEMESTER-I) Paper-1I Practical

: Certificate Semester: First
 BAME: Year: First
Subject: Mathematics
Course Code: HMICZP] Course Title: Practical
Course outcomes:
COl:Thenﬁnobjecﬁwof&cmhmqﬁphmﬂauxnﬂuﬂ:diﬂummwmlveﬂnediﬁumlypuofeqmﬁombyplotﬁngd:mhm;
different ft such as Mathematica /MATLAB /Maple /Scilab/Maxima etc.
mmmmofMmehﬂwmhmofwmmmfy“‘ th
through plotting the sequence, Cauchy’s root test by plotting 7™ roots and Ratio test by plotting the ratio of #* and (n + 1)® term.
ICO3. Student would be able to plot Complex and their rep ions, Operations like addition, sub ion, Multiplication, Division, Modulus and
Graphical representation of polar form.
CO4: Student would be able to perform following task of matrix as Addition, Multiplication, Inverse, Transp D i Rank, Eiger s,
[Eigeavalues, Ch isti ion and verification of the Cayley-Hamilton theorem, Solving the systems of linear equations.
Credits: 2 Core Compulsory / Elective
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 0-0-4
No. of
Unit Topics u«-r:-

Practical / Lab work to be performed in Computer Lab.
List of the practicals to be done using Mathematica /MATLAB /Maple /Scilab/Maxima etc.

1. Plotting the graphs of the following functions:
i) ax

ii) [x] (greatest integer function)
iii)x**;neN

iv)x*';neN

v)#;nEN

L
)
” .
5.4 ..
w);;neN M
(vii) Vax + b, [ax + b|, ¢ + |ax + b|

ix) %, sin (2), xsin (%), €%, e forx # 0. -
g L
x) €%, log(ax + b), L=, sin(ax + J#MPESUM b) , [sin(ax + b)], lcos(ax + b)].




4) Sketching parametric curves, ¢.g., Trochoid, Cycloid, Epicycloid and Hypocycloid etc.
5) Tracing of conic in Cartesian coordinates.
6) Graph of circular and hyperbolic functions.
nmmofwmam

8) Complex numbers and their Operations like addition, Multiplication, Division, Modulus. Graphical rep
f polar form.

(9) Find numbers b two real numbers and plotting of finite and infinite subset of R.

10) Matrix Operations: Addition, Multiplication, Inverse, Transpose, Determinant, Rank, Eig s, Eigenvalues, Ch

quation and verification of the Cayley-Hamilton theorem, Solving the systems of linear equations.

11) Study the convergence of sequences through plotting.
lZ)Vui&BolmwmmwmdmmhmMﬁmmm&mmw
13)Study the convergence/divergence of infinite series by plotting their sequences of partial sum.

14) Cauchy’s root test by plotting n-th roots.

15) Ratio test by plotting the ratio of n-th and (n + 1)-th term.

Fw‘w

l;;mmkwu-miylh d of following subj Engg. and Tech. (UG), Chemistry/Biochemistry/Life Sci (UG),

), Commerce(UG), BBA/BCA, B.Sc.(C.S.)
Suggested Conti Evaluation Methods: Max. Marks: 25
Assessment Type Max. Marks

1 [Class Tests 10

2 |Online Quizzes/ Objective Tests 5

3  Presentation 5

4 |Assignment 5
Course prerequisites: To study this course, a student must have subject Mathematics in class 12

W /Ifj L&v‘

.'WV
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B.AJ/B.Sc. I (SEMESTER-II) PAPER-I Matrices and Differential Equations & Geometry

Programme: Certificate Semester: Second
Year: First
Class: B.AJ/B.Sc.
Subject: Mathematics
CumCole:mlTl Course Title: Matrices and Differential Equations & Geometry
Course outcomes:

con:Thembjemomnmmwhm-mmwrmmmmmmmnmmmmmmmm
depth knowledge of geometry, calculus, algebra and other theories.

CO2: The student will be able to find the rank, cigen values of matrices and study the lincar homogy and h ions. The course in
differential equation intends to develop problem solving skills for solving various types of differential quation and g i ing of differential
equation.

coa:Thenbjecumwwummmmmmmndmwmmhmormmwmmm
geometry.
cm:mmwwmofunmmmmmwwmmﬁmmmm.nnyhmmq
foundation for higher course in Geometry.

Credits: 6 Core Compulsory / Elective
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 6-0-0
PART-A
Matrices and Differential Equations
No. of
Unit Topics i
of Matri Y ions on Matri RmkofaMmu,Bcbdonfwmoflex.Namlfumoflex.lnm
I of a Matrix by elementary operations, System of lincar homog and homog: q Th on i ofa 12
lyltunoflineueqlﬂions.

vectors and characteristic equation of a matrix, Caley-] -Hamilton theorem and its use in finding inverse of a matrix,
ndwmndemymwwmethWc 11

n. Equation of first order and first degree, Equation
ations and equations reducible to the exact form, 11

Y u




PART-B
Geometry
Unit Topics No. of
Lectures
V  [General equation of second degree, System of conics, Tracing of conics, Confocal conics, Polar equation of conics and its properties. 12
Three-Di ional Coordi Projection and Direction Cosine, Plane (Cartesian and vector form), Straight line in three dimension. 1
VII  Sphere, Cone and Cylinder. 11
viIL wmmmmamuwmwm&mnmm 5
equations.
Suggested Readings (PART-A Matrices and Differential Equations):

1. Stephen H. Friedberg, A.J Insel & L.E. Spence, Linear Algebra, Person
2. B. Rai, D.P. Choudhary & H. J. Freedman, A Course in Differential Equations, Narosa
3. D.A. Murray, Introductory Course in Differential Equations, Orient Longman
4. Suggested digital plateform:NPTEL/SWAYAM/MOOCs
5. Course Books published in Hindi may be prescribed by the Universitics.
Suggested Readings (Part-B Gi Y):
1. Robert 1. Bell, Elementary Treatise on Coordinate G y of three dimensions, Macmillan India Ltd.
2.P.R. Vittal, Analytical Geometry 2d & 3D, Pearson.
3.S.L. Loney, The Elements of Coordinate Geometry, McMillan and Company, London.
4. RJT. Bill, Elementary Treatise on Coordinate Geometry of Three Dimensions, McMillan India Ltd., 1994,
s. Suggested digital plateform:NPTEL/SWAYAM/MOOCs
6. Course Books published in Hindi may be prescribed by the Universities.

This course can be opted as an elective by the students of following subjects: Engg. and Tech. (UG), Economics(UG/PG), Commerce(UG), BBA/BCA
F.Sc.(C.S.)

L Suggested C Eval Meth Max. Marks: 25 =
N Am?pe \
1 Class Tests A \ 10«
2 | Online Quizzes/ Objective Tests | e . 5
3 Presentation B 5
4 |Assignment h —" 5
Course prerequisites: To study this must have subject Mathematics in class 12
uivalent online courses: /
Y >’
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B.A. /B.Sc. I (MATHEMATICS)
Detailed Syllabus For
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B.A./B.Sc.Il (SEMESTER-III) PAPER-I Algebra & Mathematical Methods

Semester: Third
. Year: Second
Class: B.A/B.Sc.
Subject: Mathematics
CuneCodc:ml'l‘l Course Title: Algebra & Mathematical Methods
Course outcomes:
ICO1: Group theory is one of the building blocks of modem algebra. Objective of this course is to introd dents to basic pts of Group, Ring theory]

ICO2: A student leaming this course gets a concept of Group, Ring, Integral Domain and their properties. This course will lead the student to basic course in)
pdvanced mathematics and Algebra.

ICO3: The course gives emphasis to enhance students’ knowledge of functions of two variabl Laplace Transfc Fourier Series.
ICO4: On ipletion of the course stud should have knowledge about higher different mathematical methods and will help him in going for
higher studies and research.
Credits: 6 Core Compulsory / Elective
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 6-0-0
Part- A
Algebra
Unit Toples No. of
Lectures
Introduction to Indian ancient and Math should be under Ci (CIE).

1 12
ivalence relations and partitions, Congr modulo n, Definition of a group with examples and simple properties, Subgroups
of a group, Cyclic groups.

I Permutation groups, Even and odd permutations, The alternating group, Cayley's th Direct prod Coset decomposition,| 11
Lignn"s and its consequences, Fermat and Euler theorems




Part- B

1. J.B. Fraleigh, A first course in Abstract Algebra, Addison-weley
2. L. N. Herstein, Topics in Algebra, John Wiley & Sons

3. Suggested digital plateform: NPTEL/SWAYAM/MOOCS

4. Course Books published in Hindi may be prescribed by the Universities.
Suggested Readings (Part- B Mathemati
1. T.M. Apostal, Mathematical Analysis, Person

2. G.F. Simmons, Differential Equations with Application and Historical Notes, Tata -McGrawHill
3. Erwin Kreyszig, Advanced Engineeri John Wiley & Sons.

4. Suggested digital plateform:NPTEL/SWAYAM/MOOCs

5. Course Books published in Hindi may be prescribed by the Universities.

Mathematical Methods
No. of
Unit Topics Lectures
Limit and Continuity of functions of two variables, Diffe of i of two variables, N y and sufficient condition fof
V  Miffercntiability of functions two variables, Schwarz’s and Young th Taylor's th for fi of two variables withf 12
ples, Maxima and minima for fi of two Lagrange multiplier method, Jacobi
th for Laplace Linearity of Laplace and their properties, Laplace of the deri
vi grals of a function, Convolution th inverse Laplace transforms, Solution of the differential equations using Laplacd 11
vix ‘ourier series, Fourier exp of p ic functi Half and full range expansions, Fourier transforms (finite and &
infinite), Fourier integral.
Calculus of variations-\ problems with fixed boundarics- Euler's oq for i ining first order deri
VI jand one independ iable, E Functionals dependent on higher order derivatives, Fi dep on more than ong 11
dependent variable, Variational problems in form.
Suggested Readings(Part-A Algebra):

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

Suggested Ci Methods: Max. Marks: 25
Assessment Type Max. Marks

Class Tests ; 10
2 | Online Quizzes/ Objective Tests T}
3 [Presentation
H  Assignment (Introduction to Indian ancient Mathematicians) N 5
[Course prerequisites: To study this course, a have subject

uggested eq; online courses: -

Al
w }a\ .
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B.A./B.Sc. Il (SEMESTER-IV) PAPER-I Differential Equations & Mechanics

a;m' Year: Second T—

Subject: Mathematics
Cumc.dnmrr[ Course Title: Differential Equations & Mechanics
Course outcomes:

COI:mma%mhmhdlhmmmmmmofwmwmwdiﬂuulhlequﬁouofﬁm
prder and second order and to have qualitative applications.
COo2: Awdmuﬂxummuﬁkbmdlﬂumulaqlmmdulblewmddpmﬂeummnmmmqumm

rompleting this course, a student will be able to take more courses on wave equation, heat ion, diffusion gas dy ics, non linear evoluti
pquation etc. These entire courses are imp in engineering and industrial applications for solving boundary value problem.
cos:mmummhnﬁwmwdmmi«m-mmﬁmmmmmmm
ICO4: The student, after completing the course can go for higher prob in mechanic such as hydrody ics, this will be helpful in getting employment in
industry.
Credits: 6 Core Compulsory / Elective
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 6-0-0
. Part- A
Differential Equations
No. of
Unit T
opics o
: SwmlmﬁwmmmmU:eofahwwnlohlionloﬁndm,nwmlfom,mhxiol i
undetermined coefficient, variation of Series solutions of differential equations, Power series method.
n l, Legendre and Hyperg: ic functions and their properti and g ing relati - 1
VN
igi ofﬁmadupm'uldiﬂ'ueaﬁnleqmﬁaa.?-ﬁddiﬁumﬁdmo d;pecone.uglnp‘uolnﬁm.
w ial di jal equation of first order and degree greater than one. of Surfaces Orthogonal to the given| 11
of surfaces.
in of second order i p-ﬁalditfawﬁdeqnuiomofmcmmdm ‘wilheomnl i .

v ification of linear i ial equations of second order, Solution of i i 11

° >
' :
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Part-B
Mechanics

Unit

_— Lectures

Frame of refe work energy principle, Forces in three dimensions, Poinsot's central axis, Wrenches, Null lines and planes. 12

Virtual work, Stable and Unstable equilibrium, Catenary, Catenary of uniform strength. 1

Velocities and accelerations along radial and directi and along ial and normal directions, Simple Harmonid
motion, Motion under other law of forces. Elastic strings, Motion in resisting medium, Constrained motion, Motion on smooth and 11
rough plane curves.

viu

Motion of particles of varying mass, Rocket motion, Central orbit, Kepler's laws of motion, Motion of particle in three dimensions,
ing frame of refe Rotating Earth, Accelerati in terms of different coordinates systems.

Suggested Readings(Part-A Differential Equations):

l.G.F.Sinnmm.Diﬁaenﬁd&pﬁiomwhhAppMmdeimiedNua.Tm—Mc(thm

LB.MD.P‘W&HJ.FW,AMOfOMMMWNM

1hnN.Sneddm.ElunmuoanlDiﬂaemiﬂBquﬁuu.DoverMﬁnﬁon

tL.EEhgohs,Diﬂumﬁqumﬁondellwluovam.Uthyhmoﬁheriﬁc.

5. Suggested digital plateform:NPTEL/SWAYAM/MOOCs

&CmmBoobntlhhedinHmﬁmybeMbedbmenimiﬁu

swmmn-sma-h):

1. R.C. Hibbeler, Engi ing Mechanics-Statics, Prentics Hall Publishers v \

Z.R.C‘Hibheierv",’ ing Mechani Dy ics, Prentics Hall Publishers ‘ l‘\,-
~b

3. A. Nelson, Engineering Mechanics Statics and Dy ics, Tata McGraw Hill

4. J.L. Synge & B.A. Griffith, Principles of Mechanics, Tata McGraw Hill
5. Suggested digital plateform:NPTEL/SWAYAM/MOOCs
6. Course Books published in Hindi may be prescribed by the Universities.

nhmmbew-melecﬁvebylbemdfoﬂowin;nbjem: Engg. and Tech. (UG), Economics(UG/PG), B.Sc.(C.S.)

Suggested Conti Evaluation Meth Max. Marks: 25

Assessment Type Max. Marks




B.A. /B.Sc. Il (MATHEMATICS)
Detailed Syllabus For

DEGREE
IN
MATHEMATICS

WW{@D@/, )
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B.A/B.Sc. Ill (SEMESTER-V) PAPER-I Group and Ring Theory & Linear Algebra

Degree Semester: Fifth
Year: Third
: B.AJB.Sc.
Subject: Mathematics
cmcmmrrl Course Title: Group and Ring Theory & Linear Algebra
Course outcomes:

COI:Lineulgehninb-kminllmonlllbnnd\esohcienee.nnnbjecﬁveofdlhmuislnhmodmenmdnlwlhhuiuoﬂinﬂdphnmd
some of its applications.

ICO2: Students will be able to know the concepts of m,mmmmmmwummmmnwmnpmwhﬁmm
the relevant fields.

CO3: The student will usc this knowledge in computer science, finance mathematics, industrial mathematics and bio mathematics. After completion of this
course studs ippreciate its i disciplinary nature.
Credits: § Core Compulsory / Elective
Max. Marks: 25+75 Min. Passing Marks:

Total No. 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
Introduction to Indian ancient N ics and Mathemati should be i under Conti I Eval (CIE).
1 A phism, inner hism, A hism groups, A phism groups of finite and infinite cyclic groups, Characteristi 10
ibgroups, C: ibgroup and its properties; Applicati of factor groups to automorphism groups.
i Cmﬁwchau.ﬂxechsequﬁim.mp,TheSylomemd Applications of S: ; Finite] 10
kimple Nonsimplicity tests; i : dexgheo i Sppliont
.
polynomials, Reducibility iteri i ization i 9
r

\
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PART-B
Linear Algebra
No. of

Unit Topics R,

v [Vector spaces, Sut Lincar independence and dependence of vectors, Basis and Dimension, Quotient space. 10

vi transformations, The Algebra of linear transf rank nullity th their rep as 9
vil  [Linear fu Is, Dual space, Ch istic values, Cayley Hamilton Theorem. 9

Inner product spaces and norms, Cauchy-Schwarz inequality, Orthogonal vectors, Orth I sets and bases, Bessel’s inequality for
o rinm ional spaces, Gram. rth process, Bilinear and Quadratic forms. !
Suggested Readings:
1. Topics in Algebra by 1. N. Herstein.
. Linear Algebra by K. Hoffman and R. Kunze.
B. Suggested digital plateform:NPTEL/SWAYAM/MOOCs
. Course Books published in Hindi may be prescribed by the Universities.
This course can be opted as an elective by the students of following subjects: Engg. and Tech. (UG), BCA, B.Sc.(C.S.)
Suggested Continuous Evaluation Methods: Max. Marks: 25
N Assessment Type Max. Marks
1 [Class Tests 10
2 | Online Quizzes/ Objective Tests 5
B [Presentation
d to Indian ancient Math




B.AJ/B.Sc. IIl (SEMESTER-V) PAPER-II (i) Number Theory & Game Theory

strategic.
CO4: Todmhmmd-wwm“emdwgudchmmmwuw

3 1 Sixth
Degree Yoar: Semester:
Class: B.A/B.Sc.
Subject: Mathematics

Course Code: B030502T Course Title: Number Theory & Game Theory

Course outcomes:

ICO1: Upon ful completi dents will have the knowledge and skills to solve problems in elementary number theory and also apply elementaryf

pumber theory to cryptography.

ICO2: This course provides an introduction to Game Theory. mwu.wwmm ible the analysis of the decisi
making process of interdependent subjects. It is aimed at explaining and p ting how individual M.wnumﬁcmepc:mmon.mq
mmwmm

CO3: A ion is gic if the of a decision problem depends on the choices of more than one person. Most decision problems in real life are

YN
Equations < ) ) N!

Credits: § I Core Compulsory / Elective
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 5-0-0
Part- A
Number Theory
No. of
Unit Topics
Lectures
Theory of Numbers
I Divisibility; Eul:hdﬂndptmptmu. ngr Fermat's th Euler’s thy and Wilson's th Fermat’s q 10
and their ek y q of congr Chinese inder th Euler's phi-fu
n [Cong 9
cwmmofmmunmmmwmmwsym Gauss' lemma about
Legendre symbol; quadratic reciprocity law; proofs of various formulations; Jacobi symbol. v




Part- B
Game Theory

Unit Topics

No. of

Introduction, overview, uses of game theory, some applications and ples, and formal definitions of: the normal form, payoffs)
strategies, pure strategy Nash equilibrium.

v

Vi mwd'ﬂem«y.Mp«mmmMMMwmmehuﬁm

twm»rmmwoﬂ‘ i Domi and Graphical method of solving Rectangular
vl

p ,.meldLiwhmmninnghhn.deingWﬂupmbySinmhmmd
VIII X n game and solution of 2x2, 2 x s, and r x 2 cases by graphical method, algebraic and linear gramming solution of m x n games.

Readings (Part-A Number Theory ):

LmD.M.(ZW)BmmeM(MMiﬁm)UMMSNLMM.
J.Bahhitm,V.K.(l”‘)Sdnm’sOaﬂiuofThewyMm»fcmmwm&nmofww.&mkomiu.
4. Balakri; V. K. (1996) Introductory Discrete Mathematics, Dover Publicati

5. Suggested digital plateform:NPTEL/SWAYAM/MOOCs

6.Course Books published in Hindi may be prescribed by the Universities.

Readings (Part-B Game Theory):
1. Martin Osbomne, An Introduction to Game Theory, Oxford University Press, 2003

1. Niven, L., Zuck H. S. and M ¥, H. L. (2003) An Int. to the Theory of Numbers (6th edition) John Wiley and sons, Inc., New York.

. Vijay Krishna, Game Theory, Academic Press. -

B. Prajit Dutta, Strategies and Games, MIT Press, (Website 1) sce stevens-tech odu nic/ce800 html ] .\,k
. Allan MacKenzic, Game Theory for Wircless Engineers, Synthesis lectures on Communications, 2006 P .

6. Suggested digital plateform:NPTEL/SWAYAM/MOOCS ’ '.‘ *

7. Course Books published in Hindi may be prescribed by the Universities. '

This course can be opted as an clective by the students of following subjects: Engg. and Toch. (UG), BSC.(CS))

Suggested Conti Evaluation Methods: Max. Marks: 25

Assessment Type Max. Marks
1 [Class Tests A 10
2 |Online Quizzes/ Objective T e . 5
i Rl
4 |Assignment h x> 5
Course prerequisites: To study this course, a student must have i
Suggested equivalent online courses: e )
E"sw: P o o

UG MATHEMATICS W ‘)"’
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B.A./B.Sc. Ill (SEMESTER-V) PAPER-II (i) Graph Theory & Discrete Mathematics

it : Degree o Semester: Sixth
Subject: Mathematics
CnmCo‘rml'l Course Title: Graph Theory & Discrete Mathematics
Course outcomes:
ICO1: Upon ful pleti dents will have the knowledg: ofvuimulypaofmmdnauimbgymdq)plieniom.
ICO2: After Successful completion of this course students will be able to und d the i phism and h hism of graphs. This course covers thel
mwofmwmmmmmmmmmmmmcm dj: matrix, tree, coloring.. After fi
Wmof&umﬂnmmllmmebvwwm loring, color problem, vertex coloring.
CO3: After fi i d mﬂhv:lheknowwofLopchm@mpl and skills to proof by using truth tables. After
fi pletion of this course students will be able to apply the basics of the ion theory, ition function and table.

ICO4: This course covers the basic pts of discrete math ics used in comp wialeelndodla’diwipli\ulh(involvafmmlmin;mmpia
lnclu‘hloﬂc. ing, relati hasse diagram and Bool; ﬂMAﬁcmﬁnwlﬁmomemmﬁﬂhﬂwmwm
2 2 ning, combinatorial analysis, discrete and Applicati

Credits: § Core Compulsory / Elective

Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 5-0-0
Part- A
Graph Theory
No. of

Unit Topies

Lectures

: Mmmmmofmsmhmmmmm representation of graphs, Bipartite,|
regular, planar and d graphs, in a graph, Euler graphs, Directed, Undirected, multi-graph, mixed graph.| 10
n Ezﬂ




Part- B
Discrete Mathematics
Unit No. of
Toples Lectures
Propositional Logic- Proposition logic, basic logic, mmmuh,mbmmmmrm
muumvenddmmve).mﬁupmndmwﬂau,nlwly., dicate logic, | and cxistential quantification, proof
Vo byi , inverse apositive, dicti d:mprmfbymmnhhbh 10
-Dcﬁmnm.typuof:elmm.dcnammdmgeohnllm P of relation, properties of relation, partial
relation.
Algebra- Basic definitions, Sum of products and prodt of sums, Logic gates and Karmnaugh maps.
smhmmmmmmmwmamu.wmmwm 10
mmmmmmmmmuumw ! g, number, i and
hi oflﬂl*&
it i lusi lations (nth order mlmonmﬂ:comcodﬁclum.
i lati Inh lati ting function (closed form exp properties of G.F., solution of 9
using G.F. solution of combi ial problem using G.F.)
Vi A Basic pts of ion theory, D inistic Finite A i (DFA).umnmhm.mtnnhbk. 9
Dy istic Finite A (NDFA), Mealy and Moore machine, Minimization of finite
Readings (Part-A Graph Theory):
l"GrlghTheofywxlh‘ lications to Engincering and Computer Science” by Narsingh Deo
"lnundncuon!nanh“wry byDouglasBWm
3. “Graph Theory with Algorithms and Its Applicati In Applied Science and Technology” by Santanu Saha Ray
4. Suggested digital plateform:NPTEL/SWAYAM/MOOCs
5. Course Books published in Hindi may be prescribed by the Universities.
Readings (Part-B Discrete Mathematics):
1. Discrete Mathematics by C. L.Liu.
D. Discrete Mathematics with computer application by Trembley and M
3 Discrete Mathematics and Its Applications by Kenneth H. Rosen »
H. Suggested digital plateform:NPTEL/SWAYAM/MOOCS VN
5. Course Books published in Hindi may be prescribed by the Universities. ” - *
Thilmumbeomednmaleaivebylhcmdfolhwingmbjem:Emnd‘l'ech‘(UG).B.Sc.(C‘S.)
Suggested Continuous Evaluation Methods: Max. Marks: 25 -
Assessment Type Max. Marks
Class Tests s ‘ 10
2 |Online Quizzes/ Objective Tests h \ 5
3  |[Presentation [ 5
4 Pssignmege”” 5
Course prerequisites: To
Suggested equivalent online courses:
EuntchW‘

UG MATHEMATICS 25



B.A./B.Sc. IIl (SEMESTER-V) PAPER-II (iii) Differential Geometry & Tensor Analysis

CO3: After Successful completion of this course,
tensor, Einstein space and Einstein tensor etc.

Degree Year: Third Semester: Sixth
Class: B.A/B.Sc.
Subject: Mathematics
CuruC.‘e:m'l‘l Course Title: Differential Geometry & Tensor Analysis
Course outcomes:

ml:mwmofﬁmthﬁkmmmmmofmindimmnmdinlulynm.

mz:Th‘UmncomtheLoulMyowavu.lMMyof urfa
surfaces, Gaussian curvature, Normal curvature etc.

Geodesics, Geodesi

curvature, Geodesic polars, Curvature of curves on|

Mmmummm:dlmm,dﬁenmmdm, Riemannian space, Ricci

Credits: § Core Compulsory / Elective
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 5-0-0
Part- A
Differential Geometry
No. of
Unit Topics

Local theory of curves-Space curves, Examples, Plane

omwmmmmmmummmu

skew ruled surfa

mfylngphu.mqu.mwﬂdmw-ﬁma P curve and tangent 10
lutes of curves, B d curves, Intrinsic fund: th for space curves.
n ofSwfaeu-Pmrcpﬂdmmmﬁemohsurﬁce,ﬁmlyof (one edge of regression, 9

and de

““\m

of




Part- B
Tensor Analysis
Unit i No. of
x Lectures
v Tmﬂgmvmm.mdmlmmmdvmm i ion formul; ion, special tensors{ 19
mmmmﬁm ic and skew-sy !emuu.Alpbno
VI fenso MMWMWMWMM&I' bols, Law of of 10
istoffel’s symbols, Covariant differentiation of Covariant derir
dmmmoflmm mvm-dmwvmhphnnofnmm.wdofl
vi iant vector, i ional vector, with 9
i ian space, Ri i and their properties, geodesics, geodesic curvature, g ical interpretation of curvature
VII  tensor, Ricci tensor, scalar curvature, Einstein space and Einstein tensor. 9

Suggested Readings (Part-A Differential G y):

1. T.J. Willmore, An Introduction to Differential Geometry, Dover Publications, 2012.

2. B. O'Neill, Elementary Differential Geometry, 2nd Ed., Academic Press, 2006.

3. C.E. Weatherburn, Differential G y of Three Di ions, Cambridge University Press 2003.

4. DJ. Struik, Lectures on Classical Differential Geometry, Dover Publications, 1988.

5. S. Lang, Fundamentals of Differential Geometry, Springer, 1999.

6. B. Spain, Tensor Calculus: A Concise Course, Dover Publications, 2003.

 / AnhnvtmwMOemy(wuhhmofm&hhn),L? Eisenhart, Princeton University Press, 1940.
8. Tensor A Theory and Applications to G 'y and Mechanics of Continua, 2nd Edition, 1. S. SokolnikofT, John Wiley and Sons., 1964.
9. Suggested digital plateform:NPTEL/SWAYAM/MOOCs

10. Course Books published in Hindi may be prescribed by the Universities.

kww(rm-l'l‘mrm)
1. Tensors- Mathematics of Differential Geometry by Z. Ahsan, PHI,2015
2. David C. Kly.TmAMmMOﬂﬂmeSamMﬁuwlﬁulm
3. R.S, Mishra, A Course in Tensors with Appli Y, Pothishala Pvt. Ltd, Allahatad.
I\\

4MMMNFMISWAYAMIMOOCS L4
5. Course Books published in Hindi may be prescribed by the Universities.

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

Suggested Contii Methods: Max. Marks: 25
3 . a—
1 Class Tests 10
2 |Online Quizzes/ Objective Tests c - ‘ 5
3 r\ 5
4 |Assignment k (=,
[Course prerequisites: To study this course, a Diploma in - A\l
oqdvnle:'onlneum: ~
TICS ,'6 z



B.A./B.Sc. IIl (SEMESTER-VI) PAPER-I METRIC SPACES & COMPLEX ANALYSIS

; Degree e Semester: Sixth
Subject: Mathematics

CmCode:MlT[ Course Title: METRIC SPACES & COMPLEX ANALYSIS
Course outcomes:
ICO1: The course is aimed at ing the students to foundations of analysis which will be useful in und ding various physical ph and gives the
student the foundation in mathematics.
CO2: After completion of this course the student will have rigorous and deeper und ding of fund: pts in Mathematics. This will be helpful to|
the student in und ding pure mathematics and in h
CO3: Students will be able to know the concepts of metric space, basic pts and develop of compl| lysis which will prepare the students to

take up further applications in the relevant fields.

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

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

Part- A
Metric Spaces
Unit T No. of
e Lectures
Concepts
¢ ic spaces: Definition and wples, Seq hmmcmyum.Cmmmw. 8
‘'opology of Metric Spaces
u McMULNdMOpmﬂ.hWofueLumilpoMohmduivedM closure of a set, diameter of| 8
p set, Cantor’s theorem, Subspaces, Dense set. s = ‘N
C y & Uniform Continuity in Metric Spaces -
m i ings, S ial criterion and other ch: cofitinuity, Uni continuity, H morphism, 7
i ing, Banach fixed point .
Compactness '
o Connected subsets of , pings, C o
Contit finctions on Spdtes.
\ % /; €

uG h]:! ,%0 ‘ q

EMATICS 28



Part- B
Complex Analysis
Unit No. of
Topes Lectures
Analytic Functions and Cauchy-Riemann Equations
& fous of compl iable, Mappings; Mappings by the cx; ial function, Limits, Th on limits, Limits involving the
point at infinity, Continuity, Derivatives, Differentiation formulae, Cauchy-Riemann equations, Sufficient conditions for
differentiability; Analytic functions and their pl

Functions and Integrals
Vlt,"'lm’lﬂm‘c"""‘lnd"'ofbw@ng' Tri ic function, Derivatives of functi 8

i Mormmcmmmmmmummr«mmormm
wmuwm«w

VII  Antiderivatives, Proof of antiderivative th CMymmMyimﬂwMMomehywﬂ 7
formula, Consequences of Cauchy integral formula, Liouville's th and the fund | th of algebra.
Series and Residues

vl Wofwﬂwﬁ,TWuﬁuMhWa;wmwmmAmmmfwm 7
ronvergence of power series, Uni of serics rep ions of power serics, Isolated singular points, Residues, Cauchy’s residu
residue at infinity; Types of isolated singular points, Residues at poles and its mpl

2. Shirali, Satish & Vasudeva, H. L. (2009). Metric Spaces, Springer, First Indian Print.
3.Knmmn.S.(ZOlﬂTopob‘yofMurkSm(anet}Nmanm.Nwaﬁ
#. Simmons, G. F. (2004). Introduction to Topology and Modern Analysis. Tata McGraw Hill. New Delhi.
5. Suggested digital plateform:NPTEL/SWAYAM/MOOCS.

6. Course Books published in Hindi may be prescribed by the Universities.

Suggested Readings (Part-B Complex Analysis)

|. Function of Complex Variable by Shanti Narain.

2. Complex variable and applications by Brown & Churchill.

3. Suggested digital plateform:NPTEL/SWAYAM/MOOCS. (
t#. Course Books published in Hindi may be prescribed by the Universities.

This course can be opted as an elective by the students of following subj Engg. and Tech. (UG), B.Sc.(C.S.)

S Max. Marks

R

UG MATHEMATICS 29



B.A./B.Sc. Il (SEMESTER-VI) PAPER-II Numerical Analysis & Operation Research

e : Degree obea Semester: Sixth
Subject: Mathematics
CmCdc:ml Course Title: Ni ical Analysis & Op R h
Course outcomes:
CO1: The aim of this course is to teach the student the application of various ical technique for variety of problems occurring in daily life. At the end of

xhemuunmduwmuumwmmwornwwﬁ.m»wwwwdmwm
Cm:mm«mﬁﬂh&lmmuwkmmmwﬁmﬁqmwnhmlmheunop(fwadvmemin
Numerical Analysis in higher Mathematics.

ms:mmdnwinbelbhbnlvevlﬁunplvblﬂubuedoummndum, gr ing. After letion of this paper will enable
the students to apply the basic pts of ion  probl and its related problems to apply in further pts and application of operati
research.
Credits: 4 Core Compulsory / Elective
Max. Marks: 25+75 Min. Passing Marks:
TMNo.oflmro-TIhrhh—Pruﬂal(thperM):bT-P:m
PART-A
Numerical Analysis
Unit T No. of
- Lectures
of ions: bisecti MMMFMNGMRMWWNW‘:WTWM&MMWM

wwnm-mwmmﬂmummvmﬁmwmwmﬁm.

‘umerical differentiation, N scal Ouads Newton Cotes F las, Gaussian Quad: Fe las, System of Lincar

: Direct method for solving systems of linear equations (Gauss elimination, ition, Cholesky Decomposition), .
methods (Jacobi, Gauss Seidel, Relaxation methods). The i ¥ Jacobi's method, Givens method,
.

L)
solution of Ordinary differential equations: single step methods, Runge-Kutta method, Multi-step methods:
Milne-Simpson method, Types of approximation: Last ial approximation, Uniform approximation, Chebysh 7

UG MA TICS



PART-B
Operations Research
No. of
Unit Topics Lectures
y [muroduction, Lincar programming p and formation of general linear programming p hical method, 2
slack and surplus variables, standard and matrix forms of linear programming problem, basic feasible solution.
s Convex sets, fund I th of linear programming, basic solution, Simplex method, introduction to artificial variables, twd .
phase method Big-M method and their comparison.
Vi Resolution of degeneracy, duality in lincar programming problems, primal dual relationships, revised simplex method, sensitivity x
hnalysis.
Vili [Trameperisi = - Probh =
Suggested Readings(Part-A Numerical Analysis):
I1. Numerical Methods for Engineering and scientific computation by M. K. Jain, S.R K. Iyengar & RK. Jain.
2. Introductory methods of Numerical Analysis by S. S. Sastry
3. Suggested digital plateform:NPTEL/SWAYAM/MOOCs
H. Course Books published in Hindi may be prescribed by the Universities.
uggested Readings(Part-B Operation Research):
1.Taha, Hamdy H, "Opearations R h- An Introduction ", Pearson Edu
2.Kanti Swarup , P. K. Gupta , Man Mohan Operations research, Sultan Chand & Sons
3. Hillier Frederick S and Licberman Gerald J., “Operations Research”, McGraw Hill Publi
4. Winston Wayne L., “Operations R h: Applications and Algorithms”, Cengage Learning, 4* Edition.
S.Hira D.S. and Gupta Prem Kumar, “Problems in Operations R Principles and Solutions”, S Chand & Co Ltd.
6. Kalavathy S., “Operations R h”, S Chand. « WY
7. Suggested digital plateform:NPTEL/SWAYAM/MOOCs.
B. Course Books published in Hindi may be prescribed by the Universities.
This course can be opted as an elective by the students of following subjects: Engg. and Tech. (UG), Economics(UG/PG), B.Sc.(C.S) ¥
Conti luation Methods: Max. Marks: 25 g =
N t Type Max. Marks
1 [Class Tests A \L . 10
2 | Online Quizzes/ Objective Tests 5
3 [Presentation 5
4 |Assignment NG 5
Course prerequisites: To study this course, a student Certificate Course in
uggested equivalent 1
Suggestions:
3.2 i

UG MATHEMATICS ’ 3




B.A./B.Sc. Il (SEMESTER-VI) PAPER-III Practical

UG MATHEMATICS

: : Degree Yeor: Thivd Semester: Sixth
Subject: Mathematics
(Course Code: BO30603P | Course Title: Practical
Course outcomes:
The main objective of the course is to equip the student to solve the di and algebraic equations, system of linear equations, ordinary differential
ions, Interpolation, Numerical Integration, Method of finding Eigenvalue by Power method (up to 4 x 4 ), Fitting a Polynomial Function (up to third
degree).
Credits: 2 Core Compulsory / Elective
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 0-04
Unit Topies .
Lectures
Practical / Lab work to be performed in Computer Lab.
List of the practicals to be done using computer algebra software (CAS), for example M; ics/ MATLAB/Maple/ Maxima/Scilab
I|’fc“'or dental and algebraic equations by
) Bisection method
i) Newton Raphson method (Simple root, multiple roots, complex roots). -
i) Secant method. Q“,‘ ——
v) Regula Falsi method.
. Solution of system of linear equations
) LU decomposition method
i) Gaussian elimination method
v) Gauss-Seidel method W 2 S
3. Interpolation 93 ’
i) Lagrange Interpolation
ki) Newton's forward, backward and divided difference interpolations
l.Nmiallme"on
) T jdal Rule VW
1) Si ¢ third rule
] s Rule
v) Gauss Quadrature %
S. Method of finding Eigenvalue by Power method (up to 4 x 4 )
6. Fitting a Polynomial Function (up to third degrec)




is course can be opted as an clective by the students of following subjects: Engg. and Tech. (UG), Economics(UG/PG), B.Sc.(CS.)

Suggested Continuous Evaluation Methods: Max. Marks: 25

Assessment Type

Class Tests

Online Quizzes/ Objective Tests

B3

Presentation

Assignment

Course prerequisites: To study this course, a student must have Certificate Course in Applied Mathematics

uggested equivalent online courses:

thsw:

e

ng/ @‘ > Tk
\ (r""‘*‘

W
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