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Theory and Practical Examination Pattern

heory (External) each theory paper carrying maximum marks 75 and shall consist of two sections A
1d B. Examination duration shall be 02 hours. i

a. Section A: Multiple choice questions (MCQ)/true and false/very very short answer type
questions,
Section A will consist of 10 questions, each of one mark)
Total: 10X1= 10 Marks

b. Section B: (Short answers type) _
Section B will consist of 08 questions, each of 7 marks in which 5 has to be answered.
Total: 7X5=35 Marks .

c. Section C: (Long answers type)

Section C will consist of 3 long answered questions, in which has to be answered, each of
15 marks.

Total: 2X15= 30 marks

‘or each theory paper internal assessment shall be conducted periodically (in the form of class tests
.nd!or assignments/ group discussion/ oral presentation/ overall performange) during the semester period.
Cotal marks allotted to internal assessment shall be 25 (Assignments 10 marks, written test/viva.10 marks
ind regularity 5 marks). The evaluated answer sheets/assignments have to be retained by the Professor In- !
“harge for the period pf six months and can be shown to the students if students want to see the evaluated ‘ ‘
wswer sheets. The. marks obtained by the students shall be submitted to the Head of concerned - w
jépartment/ the Principal of the College for uploading onto the University examination portal.

Practical The laboratory work of the students has to be evaluated periodically.

The internal -assessment (in the form of lab test, lab record, internal evaluation, assignmenthome
assignment and attendance) of total 10 marks for each semester shall be conducted during the semester.
All kinds of exercises have to be conducted during a semester. Maximum 5 marks of attendance can be
given to the students.

In each semester practical examination of 40 marks has to be conducted by two examiners (External and
internal) having duration of 4 hours. The total number of students to be examined per batch should not be '
more than sixty. Marks obtained in the practical examination have to be submitted to the Head of the
department/ Principal of the College. The Head of the Department/Principal of the College will make
necessary arrangemerit for uploading the marks onto the University exam portal. The hard copy of the
award list from portal has to be submitted to the Controller of Examination, Sri Dev Suman Uttarakhand
University, Badshahithaul, New Tehri. =

The breakup of marks for practical examination for each semester would be as follows: ,

Practical exam; 30 Marks (exercises) g
Viva voce: 05 Marks .
Lab Record and collection: 05 Marks g@

-Sressit'mal (Internal): 10 Marks M/ .
otal: : 50 marks (each semester) \,0\‘3 )ﬁ

Ea v w\;ﬁf @b

ot
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Syllabus under NEP-2020
Sri Dev Suman Uttarakhand University

Badshahi Thaul (Tehri Garwal)Uttarakhand -249199
Session: 2022-23

B.A./B.Sc.( Mathematics)

Semester

Major

Minor/Additional/Interdiscipli
nary subject/Multidisciplinary

Skill/\Vocational
Course-I

Certificate

Matrices,
Trigonometry
and Differential
Calculus
Credit: 4+2

Integral
Calculus and
Vector Analysis
Credit: 6

Differential Calculus
Credit: 4

Matrices
Credit: 3

Integral
Calculus
Credit: 3

Diploma

Group Theory
and Analytical
Geometry
Credit: 6

Ordinary
Differential
Equations and
Ring Theory
Credit: 6

Analytical Geometry
Credit: 4

Group Theory
Credit: 3

Ordinary
Differential
Equations
Credit: 3

Degree

Paper |

Paper Il

Real Analysis,
Functions of
several
variables and
Partial
Differential
Equations
Credit: 5

Mathematical
Methods and
Graph Theory/
Number Theory
and Relativity/
Numerical
Analysis and
Operations
Research
Credit: 5

Vi

Paper |

Paper 11

Complex
Analysis and
Mechanics
Credit: 5

Linear Algebra
and Metric
Spaces

Credit: 5




e R A *‘.'l&ﬂ“‘eﬁﬂ‘ ) ,‘,‘ S 3kl e ,5'_3.7'1‘:'. FE(S T e TS !
Y .EMESTLR WISETITLES OF 11113 l'Al'LR'lN{U(.-'I\ Al llEMA’I lcsu QURSE;
_ i \’. L W e ‘,5_\,_\.:[&,‘!.\”&; h*‘t ‘*)&"Lw‘-ai r"lht‘rxh.“”ﬁ e AR o2 QT ﬁ-ir un*u'l}'- .oy
ST COURSE THEORY/
REDIT
yEAR | SEMESTER| = PAPER TITLE PRACTICAL | €
_ CERTIFICATE COURSE IN BASIC MATHEMATICS
Matrices, Trigonometry and
M
I UGMAT101T Differential Calculus THEORY $
mf; UGMAT102P | Practical PRACTICAL 2
YE :
I UGMAT201T Integral Calculus and Vector THEORY 6
Analysis
DIPLOMA IN MATHEMATICS
Il | UGMAT301T | Group Theory and Analytical THEORY 6
SECOND Geometry
. . ‘
YEAR v UGMAT401T O.rdlnmy Differential Equations and THEORY 6
Ring Theory
DEGREE IN MATHEMATICS
Real Analysis; Fﬁnctions of several :
UGMATSO01T | variables and Partial Differential THEORY 5
Equations
Any one of the following-
v ()  Mathematical Methods and
FHIRD Graph Theory
YEAR UGMATS02T | (i)  Number Theory and THEORY 5
- Relativity
(ili) Numerical Analysis and
Operations Research _ i
UGMAT601T | Complex Analysis and Mechanics THEORY 5
VI .
UGMAT602T Linear Algebra and Metric Spaces THEORY % 5

e’”T/

\‘0
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PROPOSED STRUCTURE OF UG MATHEMATICS SYLLABUS AS PER NEP 2020 GUIDELINES GENERAL

<G

OVERVIEW
Rt S CBIAYBISeE Iy
E
FROGRAMME i PAPER g PERIODS | pERIODS PAPER TITLE uNIT | rRErEQusTE|  ELECTIVE
PerWeek | moURS) (Periods Per (For Other
e Semester) Facalty)
— Semerter
Engg and
PartA Tech. (UG),
Unit1(8) Chom
Matrices, Trigonometry | Unitl1(7) Bi i i /
i d Unit 111 .
3 . and Differeatial Caleutus ® Lifs 86
: P
& Paper1 | 4 s | A M VG ; mgm). e
: . . h"n:'rﬂ‘...-m Unit V(ﬁ) in]2% i
E . ' PartC >
rt
i [Part G“Dlﬂcmm Unit VI (7) Commerce
9 Unit V11 (6) (UG), BBA/
: AR
2 g @ ©s)
= 2Lab M{Tm :.b:dmw
E E Paper2 | o | Periods : using Mathematics in | Engg. and Tech.
8 Practical (Hours| 2x2xI5=60 W 1t (UG),B.Sc.(C.5.)
‘Each) Maple
Maxima eic.)
E PartA
U Unit1(12)
<] = Uni
B | nit 11 (1)
g E Integral Calculus and Unit 1 (12)
UnitIV (11)
Vector Ansinsls Mathematics in
Engg. and Tech.
a rapeced.) & R Part A:lTategral Caleulud """ B ' |woxBse(cs)
Part B: Vector Analysls Usk v (1)
o Unit V1 (12)
. Unit VII (11)
Usit VIIL (10) Sty
-
o
" G
by g
'r""
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ok A e Ly -wB.[;\J:B.ZS_C".ﬂJ.-‘_{cx_j"i‘ﬂ}f‘. ﬂ":f‘g LR B 6 AP A !
s SEMESTER] PATER FERIODS |  ramions
TROGRADEL % | 19 Wecks) E M| mouy i TN
54 .. ) PAPER TITLE (Periods Per PREREQUISITE or Other P
or 'sculty)
’ Group Theory and P
. Analytical Geometry Unit1(12)
o far! A Growp Theory VeI Coionte
Unit 111 (13) Coumii
Paper-1| 6 3 6x15=90 Rt PartB o B o
: . PartB: A hieey Basic (UG),B.S¢.(C.S.)
Geometry MIVOD ) Mahematics
3 rnit v (12)
E F UnilVl(li)
2 ; Unit VII (10)
g 5 2
2 F 8 PartA
& § 8 1 UnitI(12) Economics
: Ordinary Differentiast | Uit (11) (e
& l:qnl.io‘r::r;dmu Unit I (11) Certificate | B.Sc.(C.S.)
. UnitIv (11) Counein | Engineering
-
g Paper-1| 6 6 6x15=90 Part A: Ordinary PartB Basic and
Differential Equations :
Unit V (11) Mathematics Technology
Part B: Riag Theory USENTO) o
Unit VII (12) (Physics-UQ)
Unit VIIT (12)
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SEMESTER PERIO PERIODS ILECTIVE
(5Weeks) | PAPER E DS Per L
Woer 'LHOUIB) PAPIR TITLE (Perieds r;c FREREQUISITE (r’:g:;.-
Real Anatysis PartA
& Unit1(8)
Functions of several | unit 11 (s)
variables and Partial | Unitmmi 7)
Differential Equations l{mﬂ wvm
Part A: Real Ana
| Rl ETRRVN e
Paper-1 Sx13wys | ootiiPemcthnet | o e i
variables Mara,
Unit VI (8) B.Sc(CS)
" and Unit V11 (3)
Partial Dj tial 3
g i Uait VI (7)
g 4l Unit IX (3)
= |5 &
E B ®
é : E Unit X (7)
& =
E E g (U] :?:::;nﬂal PartA
g ' & | uniti g
g . Graph Theory Unit T (10)
Part A: Mathematical | Unit 111 10
M Unit1v (9)
: Engg. and
Paper-2 5x15=75 ; : Diplomajn | Tech(UG)
aper- X Part B: Graph Theory | PantB in BCA,
% Mibematis | '58%cs)
nit V (10) .
Unit VI (10)
Unit VII (9)
Unit VIII (5)
Ty S O
Y /
1
Wf:\w S
\©O
M
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@  NomberTheory | PartA
& Unit1(16)
Relativity UnitIT(11)
Part A: Number :
Theory Unit 111 (12) 2
o ud -
) Paper2 | & 5 Sx15=75 ; PartB Diploma in ;agxs?
8 Part B: Relativity Unittv 4y | Mathematies | oo ™
E Unit V (12)
& ~ % Unit VI(10)
= Sl
= Bl w ¥
& é’ -
E =] (ill) Numerical
= E 5} . ;::lm PartA
g & Unit1(9)
<]
g Operations Research | Unit 11 (9)
Part A: Numerical
Analysis Unit I (10) { g
Popr2 | S | 5 | sx15=7s S D B
Part B: 0, e =
i s B [P B5c(CS)
Unit VI (16)
Unit VI (12)
Complex Amalysis | PartA ’
8 & Unit1(9)
g Mechanlcs Unit I1(9)
E Part A: Complex Unit IT1 (10)
=l 5 I~ '
E i Analysis Unit IV (9)
g Part B: Mechanics Part B -
= Paper-1 | § 5 Sx15=15 : Diplomain '%:g‘d
Z Unit V(10) Mathematics Bmgf}
g Unit VI(10) :
£ Unit VII (9)
g Unit VIII (5)
_________‘J _ \
)=
;p,/ i i % :
74
Ap
(o\° <
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_"‘.‘ Linear Algebra PartA
8 & Unit 1 (10)
= Metric Spaces Unit 11 (9)
é Part A: Linear
= o 5 Algebra Unit 11 (9)
g |8 . —-
aper-2 | § 5 =7¢" | Part B: Metric g
§ S5x15=175 ronbion Unit IV (9) Mathematics | B.Sc(C.S.)
E g Unit ¥ (9)
E PartB
& .
Q Unit VI (6)
a Unit VII (11)
Uit VI (12)

Ry RO FPES AN e e F’ﬁﬁwn A T PR A o S U ¥
~ SRR : : e e T T A S Y S UMy -
fo ¢ ons o v e Rrostamme Quitoelkrogramme Specific Guteomer -~/ o AT L 0
ibmgmnme Qutcome: ,

POL: Itisto give in-depth knowledge of geometry, algebra, calculus, differential equations and several other branches of pure

wnd applied mathematics. This also lead.s to study the related areas such as computer science and other allied subjects.
202: The skills and knowledge gained in this program will be helpful for modelin

: g and solving of real life problems.

>03: Students will becofne employable in various government and private sector, 4

>04: The completing this programme develop enhanced quantitative skills and pursuing higher mathematics and research as
vell.

*05: The completion of this programme will enable the learner to use appropriate digital programmes and softwares to solve
rarious mathematical problems.

*rogramme Specific Outcome:

*SO1: Student should be able to think in a critical manner and develop problem solving skills.
'S02: Students should be able to recall basic facts about mathematics and display knowledge of conventions such as notations,
srminology etc.

*S03: Students are able to formulate and develop mathematical arguments in a logical manner.
"S04: Students are motivate and prepare for research studies in mathematics and related ficlds,

'SOS: Student should be able to apply their skills and knowledge in various fields of studies including, science, engineering,

ommerce and management etc. N
P R T -

Cird é\%‘m/&%
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B.A./B.Sc. 1 (MATHEMATICS)
Detailed Syllabus For

CERTIFICATE

_ COURSE IN
BASIC MATHEMATICS
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B.A./B.Sc. I (SEMESTER-I) PAPER-I
Matrices, Trigonometry and Differential Calculus

Programme: Certificate ‘
ouc BI85 hineinici Semester: First
Subject: Mathematics
Course Code: UGMATI0IT | !
outcomes: Coarse Title: Matrices, Trigonometry and Differential Calculus
iCourse :

i : : separate the trigonometric function in form of A+iB.
1 Bmﬂmyﬂay\mmmqmwcw technical skills. By applying the principles of differentiation, he learns to

mmﬂaxnmmdmhmnduum nﬂbohnmhmnm-dvmlcvel that Will serve him well towards taking more advance level course
Core Compulsory / Elective
i Min. Passing Marks:
Total No. of Lectures-Tutorfals - Practical (In hours per week): L-T-P:4-0-0
Part-A
Matrices
1§
Unlt Toples - _ J:;n :u
mmmmmmm ies, symmetric, Hermitian and skew- it i

- : properties, skew-symmetric Flermitian maioes i
§ idempotent, nilpotent, involuntary, orthogonal and unitary matrices, singular and non-singular matrices, elementary operations '
:ntwg,ndjo&umdmwehm:x,mgu!u-\dmin;uhrmm,nmﬁw inbemipm\mohmn-shguhrm‘n:;mor s

MorldeMMofa matrix and invariance of rank thro

T ugh elementary transformations, normal form of 8
mdmmzymm.mkoﬂhemmdm f two matrices, § f a non-si matrix through ementary
n transformations, equivalence of matrices, g G e £ i

Solmiomofuyﬂmoflirwequnﬁmeonditionnrminmyundmmmofmcgmﬂsolmbnoh fli
m T . system of linear non-

Part-B
Trigonometry

Unit Topl o1 No. of

; Lectures
TrimmmicordrmhrmdhypubolkrumﬁmofwmptuwhuewmwimMrlmmDemwwsﬂmnmd its
rv | plcation, Eulers theorem, relation between trigonometric and hyperbolic function, Exponential fuacton o, complex variable, .
Logmhmo(’enmplnvnﬁable.hopaﬁcs of logarithmic function, Separation into real and imaginary parts

\'4 Gregory's series, Value of x by different series, Summation of Trigonometric series by C+iS method based on Arithmetic Progression,
Geometric Progression, Logarithms and Binomial expansions, Summation of Trigonometric series by difference method,

Qped . ey e
MWW W
L D

\o®
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— .
Part-C
Differential Calculus

,U'" - Toples

No. of
Lectures

Vi function, Rollc’s Theorem, Mean vﬂued\w'qmandmdrmiul interpretations, Applications of mean value theorems.

— Functions of one variable, Limit of a function (e-5 Definition), Continui function i i i
theorem, Classification e A ty ofa Properties of continuous functions, Intermediate
valve fi of discontinuities, Differentiability of a function, Jacobians, mmnma and minima of singe variable

Wi Taylor's and Maclaurin's series expansions,

Successive Differentiation, n® Differential coelMicient of functions, Leibaitz Theorem, Taylor's Theorem, Maclaurin®s Theorem,

(Cartesian and polar formula).

GeumiulmmhgornnmnenniﬁmmmionoﬂmmT igi iti

: . angent at origin, Angle of intersection of two curves, Definition
gq‘”‘“‘“m'wmmﬂﬂM.Tmmmmnndsofpolarmu,wwenm radius vector and
Vi gent, Perpend lhmpoleblanmwmmormrwmmtmmlumm,mmorm

X | points of inflection. e

Curvature, Radius of curvature, Cartesian, Polar and pedal formula for radis of curvature, Tangential polar form, Centre of
5 ’ curvature,
Asymptotes of algebraic curves, of finding asymptotes, Parallel asymptotes, existence and classification of singular points,

uggested Readings (PART-A Matrices): ;
1. Hari Kishan, A Textbook of Matrices, Atlantic Publishers, 2008

. Fuzhen Zhang, Matrix Theory- Basic lelhllﬂ'redmimla_swingﬂ. 1999

. Shanti Narayan, P.K. Mittal, A Textbook of Matrices, S Chand & Company, 2010
. Suggested digital platform: NPTEL/SWAYAM/MOOCs

ested Readings (PART-B Trigonometry):
|, Margaret L. Lial, John Homsby, David I.Sdmeidu.Tl'imm(ry.Addiwn-Weﬂey.Xm
Robert Moyer, Frank Aryes, Schaum's Outline of trigonometry, 2012
. L M. Gelfand, Mark Saul, Trigonometry, Birkhauser; 20015t edition (June 8,2001)
. Suggested digital platform: NPTEL/SWAYAM/MOOCs

uggesied Readings (Part- C Differential Calculns):

I. RG. Bartle & D.R. Sherbert, Introduction to Real Analysis, John Wiley & Sons, 1999
TM. Apostal, Calculus Vol. I, John Wilcy & Sons Inc., 1974

. Ajit Kumar and S. Kumaresan, A Basic Course in Real Analysis, CRC Press, 2019

. 5. Balachandra Rao & C. K. Shantha, Differential Calculus, New Age Publication, 1992
- H. Anton, L Birens and S. Davis, Calculus, John Wilcy and Sons, Inc, 2007

. G.B. Thomas and R.L. Finney, Calculus, Pearson Education, 2010

. Suggested digital platform: NPTEL/SWAYAM/MOOCs

Is course ean be opted as an elective by the students of following subjects: Engg. and Tech (UG), Chemistry/ Biochemistry/ Life Sciences (UG),

ics (UG/PG), Commerce (UG), BBA/ BCA, B.Sc. (C.S.)

Suggested Continuous Evaluation Methods: Max. Marks: 25

S.N. Assessment Type

Max. Marks

1 Class Tests

10

2 Online Quizzes/Objective Tests
3 | Presentation :

4 | Assignment

Course perqulsites: To study this course a student must have subject Mathematics in class 129,

. Suggested equivalent online courses:

Further Suggestions:

Q\

TP
W‘{ e
A | \P o

N

L
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B.A/B.Sc.1 (SEMESTER-I) Paper-II

Pﬁmﬂl

[Programme: Certificate

 ass: BA/BSE. Year: First

Semester; First

Subject: Mathematics

Course Code: UGMAT102P |

Course Title: Practical

ICourye outcomes:

ml:mmmofhmkmfmmuw

Core Compulsory/Elective

Max, Marks: 25+75

Min, Passing Marks:
Total No. of Lectures — Tutorials - Practica] (in bours per week): L-T-P: §0-9

Unlt

——

Toples Nd. of

Lectures
Practical / Lab work to be performed in Computer Lab,
Linnrﬂncpnctiedlobcdmumim i TLAB/Maple/Scilab/Maxima ete.,

Gonqnuionofmtﬂ:iplim:ionol’mm
Compmﬁonor'rmlndTmupmoerb:.
Computation of Rank of matrix_ 60
Computation of Inverse of a Matrix_ .
dehgﬁrsynuuofbmgumandewlinmdaehnhequﬁm.
me;dnnfbeiwﬁvenre-,uimmicmbypuboltﬁmm

9. Fmdingﬂ:eu‘DainﬁveoMnebnicmdlowiﬂmicnmcﬁm

10. F‘mdiuﬂun"buivnﬁveofe':in(bx+c),¢"em(bz+c1 )

11. memTWstmm':mmormmrm.

PN A W N -

Bnuuted Readings:

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

Suggested Contlanous Evaluation Methods; Max, Marks: 25

SN. Assessment Type Max, Marks
1 Clasy Tests 10
2 | Online Quizzes/ Objective Tests ' i s
3 Presentation . 5
4 Assigament s

Course prerequlsites: To study this course a student must have subject Mathematics in class 12%,

Soggested equivalent online courses:

AN
Further Seggestions:
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B.A./BSec. 1 (SEMESTER-II) PAPER -1
Integral calculus and Vector Analysis

mme; Certificate
ns Year: First
Semester: Second
Code: UGMAT201T | D vecti Mathematis
Course 5
urse outcomes: Course Title: Integral caleulus and Vector Analysis
1: The Programme outcome is to give foundation

.ww:ﬂhwTﬂchwmmmmm“m?wmhofmminctudhglppliedupeclfordevdophs
- l “’"’“““"“‘mwmwmaummmmwmfmmmmor
: The main objective of the course is to equj = .
ﬁim:w”hmuﬂ:;‘w%Mmmwmgmmmmmmrmummmu
5 with .

s stodent s equipped wwwumdhohumhlunudmmmlﬂdﬁuwﬂlmehimm“Mukhgmldwmekvd

Credits: 6 . v -
Core Compulsory/Elective

Max, Marks: 25475 :u..r:h ':um.
; z :
Total No. of Lectures - Tutorials - Practical (In hours per week): L-T-P; 6-0-0

PART-A

Integral Calculus

Unlt . Toples ' m‘
lmegrﬂnnlirniol‘mPmﬁaorbcrmhelnwgrugFMrumMmof'wﬂulcm Summation of seri =
I integration, Infinite integrals, Differentiation and integration under the integral sign. o R 12
Bﬁﬁmmﬁummrommrmammr ula and other relations, ion between
I GammaﬁmiaLEvﬂmiuuofhwﬂ:min;Bmm(hnmﬁnaimom k o e
Double integrals, Repeated integrals, Evaluation of Double integrals, Double integral in polar coordinates, Change of variables,
Change of order of integration in Double integrals, Triple integrals, Evaluation of Triple integrals, Drichler’s thearem and its
Liovelle's extension. ’

Area bounded by curves (quadrature), Rewﬂdionrﬂenzm of curves), Volumes and Surfaces of Solids of revolution.

11

12 .

PART-B

Vector Analysis

Unit Topl No. of
_—_____pu L Lectures
Triple product, Reciprocal vectors, Product of four vectors, General equation of a Plane, Normal and Intercept forms, Two 3ides of 8
il plane, Length of perpendicular from a point to a plane, Angle between two planes, System of planes, 1
Direction Cosines and Direction ratios of a line, ij_eetioqmnmaiglmﬁ'e_, Equation of a line, Symmetrical and unsymmetrical
V1 | forms, Angle between a line and 8 plane, Coplanar lines, Lines of shortest distance, Length of perpendicular from a point to a line,
Intersection of three planes, Transformation of coordinates. e

12

Ondinary differentiation of vectors, Velocity and Acceleration, Differential operator-Del, Gradient, Divergence and Curl. 1
vy | Line, Surface and volume integrals, Simple applications of Gauss divergence theorem, Green's theorem and Stokes theorem (wi =
proof). ;

PN DEtED
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E;gia:p (Part-A lntegral Calewlus):

1. T.M.Apostal, Calculus Vol. I, John Wiley & Sons Inc.. 1974

2. H.Anton, 1. Birens and S. Davis, Calculus, John Wigmm Inc, 2007
3. OB.ThomasandR.L. F’mey.Cnlmlu:.l’unonEduuuon,mlo ‘
4. Suggested digital platform: NPTEL/SWAYAM/MOOCs

Saggested Readings (h.rl-B Vector Analysis):
1. Mumay R. Spicgel: Vector Analysis, Schaum's Outline Series, McGraw Hill.

2. N.Saranand S. N. Nigam: Introduction to Vector Analysis, Pothishala Iahabad
3. Suggestod digital platform: NPTEL/SWAYAMMOOGS  — et Pt Lid. Allahabed.

|

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

|

Suggested Continuous Evaluation Methods: Max. Marks: 25

SN. Assessment Type Max. Marks
1 | CusTests 10
2 | Online Quizzes/ Objective Tests 5
3 Presentation p 5
4 | Assigamest . d

Course prerequisites: To study this course a student must have subject Mathematics in class 12%,

Suggested equivalent online courses:

Farther Suggestions:

Scanned with CamScanner
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— ) e s

B.A./B.Sc. 11 (SEMESTER-II]) PAPER-I Group Theory and Analytical Geometry

Year: Second
BAJB.Sc Semester: Third

Subject: Mathematics

Course Title: Growp Theory and Analytical Geometry

urse outcomes:

1‘9”“"“”‘““““‘“*““““°fm¢m0bjoeﬁmmhmmuwmm:mmicmormmﬂzir

subjects visuali : : geometry,
T!.';wmﬁlr;gm omﬁ;mtmmd;;m 2bout coordinate geometry and learn to describe some of the surface by using analytical geometry.
ighc-rmeingaomeuy. ?‘“mwmmnmwmmmunmﬁqmmmrmmror
el of the course students should have knowledge sbout higher different mathematical methods and will belp him in going for higher

Credits: 6 Core Compubsory/ 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
Group Theory
Lo ‘  Toples No.of
i Lectures

Cartesian product of Sets, Functions or mappings, Binary operations, Relation, Equivalence relations and partitions, Congruence

1 Modulo n, Definition of a group with examples and simple properties, Abelian group, Finite and infinite group, Order of a finite 12

group, General properties of groups, Composition table for finite groups

An Mtu?nﬁum ul‘_msmlale: of groups, Subgroups, Permutations, Cyclic Permutations, Even and odd permutations, group of

‘I Pumlmnom elternating group, Integral power of an element of a group, Order of an element of a group, Group homomorphism,

bnmrphunmpwps.dnrduionoﬂwmuphimhﬂnesdo{dlpwp:Complnsuﬂmbﬁmporlm.dwmm 20

subgroups, Coset decomposition, Lagrange’s theorem and its consequences, Cayley’s theorem, Cyclic group, generating system of

group. y

m Normal subgroups, Simple group, Conjugate elements, Normalizer of an element of a group, Class equation of a group, Centre of 13
& group, Conjugate subgroups, Invariant sub groups, Quoticnt group, Homomorphism and Isomorphism on groups, Kemel of

I s,
aol"‘g ' S o8| 0%
e o /%

\6
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Part-B
Analytical Geometry

No. of

it s Toples

Polar Equation of conics, Polar coordinate Di e
IV | circle, Polar equation of a conic, MTmmmm:.u:::u "“mm 2o points, Polar equation of e Straight ine, Polar equation o

awﬂhurm&hmswmwlilﬂ:h!mu‘ ; f
Intersection of two spheres, Intersection inates, Definition and cquation of a sphere, Plane section of a sphere,
v muwnofmmR.:g!m“l[ﬁ!‘mﬂﬂ;l}flpﬂr!-.unwmﬂmofounhﬂ.hhrplm Pole,

12

mmiﬁmmmhnoftmvmmuwmm - . 7
with a cone, Tangent linc and tangent . 13, Three mutually perpendicular generators, Intersection of & line
r x o plane, Reciprocal cone, Right circular cone, Definition and equation of a cylinder, Right circular

12

v mﬁmﬂmeqmﬁmm ofmmdegrne,fmauﬂm m@m Normal, Plane of contact, Polar plane, Conjugate phnemd

Saggested Readings (Part-A Group Theory):

J.B. Fraleigh, A first course in Abstract Algebea, Addison-wiley, 2003

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

Thomas W Hungerford, MMMM%C»IWMMM 1990
Joseph A Gallian, Contemporary Abstract Algebra, Brooks/Cole Cengage Leaming, 2016
V-K-Khanna and S, K. Bhambei, A course in Abstract Algebea, Vikas Publishing House Pyt (Ltd), 2014,
Suggested digital platform: NPTEL/SWAYAM/MOOCs
Suggested Readlngs (Part-B Analytical Geometry):

1. RobertJ.T Bell, An Elementary Treatise on Coordinate Geometry of three dimensions, Macmillan India Ltd., 1923
2. PR Vittal, Analytical Geometry 2d & 3D, Pearson, 2013 r :

3. S.L Loncy, The Elements of Coordinate Geometry, McMillan and Company, London, 2018

4 Suggested digital platform: NPTEL/SWAYAM/MOOCs :

'“*Ppg—

course can be opted as an elective by the students of following subjects: Engg. and Tech. (UG), B.S¢. (C.5)

Suggested Contlnnous Evaluation Methods: Max, Marks: 25

Max. Marks

Assessment Type

Class Tests .
Online Quizzes/Objective Tests

SN.
1

2

3 | Presentation
4

Assignment

&W prerequlsites: To study this course, a student must have Certificate Course in Basic Mathematics.

'ﬂnultd ¢quivalent online courses:

SO o o | Dperey) )
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p.A/B-Sc. I (SEMESTER-IV) PAPER-1 Ordinary Differential Equations and Ring Theory

(Gourse 08t

qualiative
cox: A

e gl

. Year: Second . : Semester: Fourth

e
Subject: Mathematics

| UGMAT40IT
g',,ﬁ-d_f}’_c_“_‘ 1 Course Title: Ordinary Differential Equations and Ring Theory

comes:

m,:wwdtﬁhmuh familiarize the students with various methods of solving differential equations of first and second order and to have
mﬂe.ﬂ"d“‘ this m;’m'bbr:;""‘" differential equations and is able to model problems in nature using ordinary differential equations. e
[ ompleting this courss, 8 student © to take more courses on wave equation, heat equstion, diffusion equation, gas dynamics, nonlinear evolution

equation ¢4C- : ;
cm:mwi’“'.“hb‘f'wg.'m“m algebra. Objective of this course is to introduce students 1o basic concepts of Ring, Integral domain and
;L_,mmm. umwmlumm:mmkmhmmmmmmm
fomm‘ . Core Compulsory/Elective
Max. Marks: 25475 Min. Passing Marks:
== == g Total No. of Lectu 3
res - Totorials-Practical (In hours per week): L-T-P:6-0-0
e
‘ " Part-A
Ordinary Differential Equations
‘ - _ No. of
Unlt Toples - | Lectures
Introduction of DifTerential equations, Order and Degree of Differential Equations, Complete primitive (general solution, particular ! 12

solution and singular solutions), Existence and iniqueness of the solution dy/dx= f{x.y).

Dﬁauﬁﬂmdfmmmdfmmmdmwmlmmmm
Integrating Factor, Linear Equation, Equation of First order but not of first degree, Various methods of solution, Clairaut’s form, 11
Singular solutions, Trajectory, Orthogonal Trajectory, Self-Orthogonal family of Curves, :

Linear differential equations with constant coefficients, Complementary function, Particular integral, Working rule for finding solution 1
equations.

= of lincar differential equations with constant coefTicients, Homogencous lincar equations or Cauchy-Euler
Simultancous difTerential equations, Differential equations of the form &x/P= dy/Q= dz/R where P, Q, R are functions of x,y, z Exact
v differential equations, Total differential equations, Series solutions of differential equations, Linear differential equations of second order 1n

with variable coefTicients, Initial and boundary value problems. .

= owEy—

/W' W% I i
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m"m“m Rings with unity,
s, Quotient rings, Principal ideals, Maximal
———eral domain, Ficld, Skew field etc_ F,
}““"-'-_hm' | d etc,, Ficld
Euclidean Tings.

ivisibility, Unhits,

._\\P.m
——_ RorTheon
Toples No. of
Lectures

T Py e — » Prime ideals, Principal ideal domains, Charscteristic of a ring.
Div ‘m’"“: Of'an integral domain, Embedding of an integral domain in 8 field,

11
10

Prime and ifreducible elements, Unique Factorisation 12

| —

multiplication of polynomials, Polynomial ri
gssociates in polynomials, Irreducible poly;ml.

,m-ﬁm.l’qmeol'll’olmhl.m Constant and monic
s LA mon
Embeddwgol’uinxk

polynomials, Equality of polynomials, Addition and

into R{x], Division algorithm, Evclidean algorithm, Units and 12

Readizgs (Part-A Differentlal Equations);

1z N. Snedden, Elements of Partial Differential

(Part-B Ring Theory):
JB. Fraleigh, A first course in Abstract Algebra,

¢ Suggested digital platform: NPTEL/SWAYAM/MOOCs

- simmons, Differential Equations with A ppli L .
O D, Choudhary & HL J. Freodman, A Gioereorand Hitorical Notes, Taa -McGraw Hill, 2002

L Hmpafod, Alsicact Alpran A8 e -
1 ThomesW Hu —An Introduction, Sauders College Publishing, 1990
L wA@nm,&nmAmAlgmamWCdeCmgeanh:ﬁ%

inary Di

T rounse can be opted a3 am elective by the studeats of following subjects: Economics (UG/PG), B.Sc. (C.S.) Enginecring and Technology (UG), Science

Suggested Continuous Evaluation Methods: Max. Marks:28

N Assessment Type ) Max. Marks '
1 | ClansTests 10
1 | Oullse Quizzes/Objective Tests
3 | Presentation
{ | Assigament : :
Course prerequlsites: To study this course, a student must have Certificate Course in Basic Mathematics. i
Suggested equivalent online courses: N

Further Soggestions:

0.4

. ' D
P Tl e
| ﬂ.yo)V

o

\O

2V
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B.A/B.Sc. IIT (MATHEMATICS)
| Deta_iledSyllabus For
DEGREE
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B.A/B.Sc. IN (SEMESTER-V) PAPER.1 Real Analysis, Functions of several
, variables and Partial Differential Equations
Programme: Degree
Class: BA/B.Se. Venz Thied . Semester: Fifth
SubJect: Mathematics
Conrse Code: UGMATSOIT Course Title: Real Analysts, Fanctions of several
variables and Partial Differential Equations

Course outcomes: )

| Elomﬂ““““m“‘mwm'ﬂ*'ﬂm«mmumwmmm:om@mwuimhm

COl:Mcmuseinmuldlﬁmmeqmmhm Recessary analytic and technical skills,

; % b 90 o et oF P Op problem solving skills for solving various types of partial differential equation especially
Credits: 5 Core Compulsory / Elective
Max. Marks: 25+75 Mia. mu Marks:
Total No. of Lectures-Tutorials-Practical (In hours per week): L-T-P;: 5-0-0
PART-A
Real Analysis
Ualt Tople m'm
Continuity and Differeatiability of functions: Continui of functions, Unif tinuity, Di iabili
I e .t 3 ty of functions, Uniform con uity, DifTerentiability, Taylor's theorem 8
n Integration: Riemann integral-definition and i

mmm’ilyofmmuﬂmmnicfumﬁo Fundamenta]
ﬂmoﬁmagﬂulwlm.ueln“!wﬂmwothlepﬂulum g

Sq-geeMSaia:Sequwu,Mmuonlhnimwamdq. 's convergence criterion, infinite series, series of non-
m memAhlmm}mfwmmm&m-,mr&nﬁo-rmw.’.l <thi 9
test, De Morgan's Test, Alternating series, Leibnitz's theorem, g

v Improper Integrals: Improper integrals and their convergence, Comparison test, Dritchlet's test, Absolute and uniform
muszciummM-Tw,lnﬁnummldepudmgmlm. ;

v Unlform Convergence: Point wise convergence, Uniform convergenco, Test of uniform convergence, Weicrstrass M-Test, Abel’s
and Dritchlet's test, Convergence and uniform convergence of sequences and series of functions, ‘

+

" PART-B
Functions of several variables and Partial Differential Equations
Unit Tople ; No.of
i Functlons of several variables: Limit, continuity and differentiability of functions of several variables,

o~

G2

o\’

\w\?

=
%""’ Wﬁ

2

)

-~
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o Rl ) 'LI.I.’:MLUI[UIIIM“JJ J ,,",;4'm‘h'_ Vi : L .LNI‘ 1 \.f;,‘ijt

V0| Partil Dertvativen Partia

functions, Jacobians, Chajn LT ¥EtYeS and theiy
of scveral variables, 1% EUIEPS theorem gg p o INErpetation, diffeental, derivatives of composite and implct

functions, harmonic functions, Taylor® ion of functions 8
g [ N il e

| —— - ima of function fseveral variables
Partial differential equationg; p - . ~Lagrange’s method of multipliers. 7
‘ X wm_eommi ctlt o::mclem;_ First-orer “M““M Squations of fint order, Charpit’ ;2
obtain expl : » Quasi-linear and non-linear P.DE'I usin'g“u':md' Lm‘; DAl GRSnief Sntions
3 method of characteristics: know how
Partial differential equationg 5 : g X

X hyperbolic, parabolic and ellipy;
Suggested Readings (Part-A Real Analysis):

2. K. Knopp: Theoty and Application of Infinite 8 (3nd edition) McGraw-Hily
3.T. M. Apostol: Mathematical Analysis, ""“"sl‘;nn;i'smn, hw!:om., 1976, Intermational Student Edition,
e 985.

4, P, R, Halmos: Naive Set Theory, V
6. Suggested digital platform: NPTEUSWAYALUMO%&'"A” International Py, (Lug), 2012,

cm(mmorumlmmm in two independent varisbles:

an N
s.s.cm&d&ﬁnmmmm?ﬁ:lmlm'

Suggested Readlngs (Part-B Functions ofsevera] nrhble‘s and Py
|.w.nmszmormaumhua,swm

2 RP Agawal: Ortinary and Pris! DiffretialEquatons, Syvinger

3. K Sankar Rao: Partial Differential Equations, PH}
4_gn_mmgwmmwmnmum,.sm”
5. Suggesteddigial platform: NPTEL/SWAYAM/MOOGCs N

rtial Differeatial Equations): -

nhwmeulbu'phdanldedhehm%uofbhh;ubm&umrﬁmwmn&(
CS.)

- Suggested Continnons Evalustion Methods: Max, Marks: 2§
*Assessment Type

1 | CassTeat : —

2 Online Quizzes/Objective Tests =

3 Presentation * ' - :

4 Assignment - :
Cnlmprmquhllu:‘l‘osmdymkm & student must have Diploma in Mathematics,
Suggested equivalent online courses:
Further Suggestions:

‘ Y
oS O, B
R (1

oV

5 o

4~/-
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B.A/B.Sc. II (SEMESTER-'V) PAPER-II (j) Mathemaﬂcal Methods and Graph Theory

r’—mnmqu‘ Fiminnls i
BA/BSE. Semester:
-
‘ Subject: Mathematics .
Course Code: UGMATSOZT | Course Title: Mathematical Metbods and Graph Theory
Course outcomes:

¢ The student will e able 1 find the intogral transf
cot esical m.mumm"u“hmm%h\mfmhmhﬂuw«mmFwﬂawurom‘lhmhmdumﬂal
coz:ummwﬁim‘“?'““'mhwdmrmmormu&mbgwwm
cm.wsimﬁlmﬂmofﬂmmmuwﬂmm

: § § j the basi
of graphs used in computer science and othes 4. m.mhwﬂamdﬂubmﬂthuﬂhmmﬁzhnotmﬂu.Mmzum ic
mmmmﬂnm’ﬂhtvedxhnwledum@ :

: whwwmdmujmmmmmmmﬁnmﬂeﬁm“
loring, color Problem, vertex coloring. .
Credits: § . ’ - Core Compulsory / Elective
Max. Marks: 25475 Min. Passing Marks
Total No, etl.achm-'l‘norhh-l‘ncthl (Inhours per week): L-T-P; 5-0-0
PART-A
Mathematical Methods
Uskt Tople - No. of Lectures
| ‘Integral Transforms: D&ﬁu.hn, Kemel, ) : : 8

Laplace Transforms: Definition, Existence theorem, Linearity property, Laplace transforms of elementary functions,
n Step and Dirac Delta Functions, First Shifting Second Shifting Theorem, lnilial-Value'l‘l\nueug Final-Value 10

MmmuplaTmfamotduimmmhmPuiodicmam : :

Inverse Laplace transforms: Inverse Laplace transforms of simple functions, Inverse Laplace transforms usi i
m wﬁ :-. .” Co avolution, Solutions of differential and lmw ifferential equations mlu L@Im transforms, Dmsltww:d'l 10

ition,

v Fourler Transforms: Fourier Complex Transforms, Fourier sine and cosine transforms, Properties of Fourier Transforms,

Inverse Fourier transforms. ‘ 9

. - PART-B’
Graph Theory
Unit Tople No. of Lectures

Introduction to .hsicpmpeniaofmplu.Simﬂcmmmmiﬁmhb‘omwuﬁonor ;
v Bivarti l’:"’h’l r and connected graphs, mmmum.mmumnwuqu&mmm 10

8r2ph, mixed graph,

Wi icursal graph, Hamiltonian path and circuits, Graph color  Smmber,
L_alk-d’mﬂ::dmt:} Flz‘h.m e b o hm&d'mnmiummba

e
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ion of graph circuit, Path and circuits, Eulerian circuits, Hamiltonian path and cycles, Adjacency matrix, Weighted graph, ’

Operstion
vil | Travelling salesman problem, shortest path, Dijkstra’s algorithm,

= mmmmium%dngabrmu&m.wummimmmmh

pu——— (Part-A Mathematical Methods):
| My R. Spigal: Lapisce Transform (SCHAUM Oudine Series), McGrawHit,

5 1.F.Jumes: Astudeat’s guide to Fourier transforms, Cambridge University Press,

3 RoaaldN. Bracewel: The Fourier transforms and its applications, Mcgraw Hill,

1,1 Davis: Meshods of Applied Mathematics with a MATLAB Overview, Birkhauser, Inc.,Boston, MA, 2004,
¢ sugseseddigid ltform: NPTEL/SWAYAMMOOCs

Readings (Part-B Graph Theory): -
I_Nwmmmmwbﬁwhﬁmmmamwmmmummv.
,_wgwamubnbmmy.?_wuxqu&

1 3 digital platform: NPTEL/SWAYAM/MOOCs

z.mmm.wmmmﬂﬁﬂmw!nmmmwumme.wwh.mz

This

i course can be opted as an clective by the students of following subjects: Engg. and Tech.(UG), BCA, B.S¢.(CS.)

Suggested Continuous Evalustion Methods: Max. Marks: 25

Assessment Type

Max. Marks

S.No
Class Tests

Oallne Quizzes/Objective Tests

Presentation

Ll N YR N

Assignment

Coarse prerequisites: To study this course, a student must have Diploma in Mathematics,

Seggested equivalent online courses:

Further Suggestions: .
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B.AJ/B.Sc. III (SEMESTER—V) PAPER-II (iij) Number Theory and Relativity

. BAJBSC. . Semester: FIth

Year: Third

I

Subject: Mathematics

Course Code: UGMATSO2T

Course Title: Number Theory and Relatlvity

[ Course outcomes:

| cO1: The student will be able to solve problems in elementary number theory and also apply elementary number theory to cryptography.
©002: Upon successful completion, students will be able to describe the basic concepts of the theory of relativity.

©03: After Successful completion of this course students will be able to discuss postulates of the special theory of relativity and their consequences.

Credincs Core Compulsory / Elective

Max. Marks: 25+75

Min. Passing Marks:

Total No. of Lectiires-Tutorials-Practical (In hours per week): L-T-P: 5-0-0

PART-A
Number Theory

Unit

Tople

No.of
Lectures

Prime Numbers, Unique Factorization theorem, Farcy series, Iational numbers, Congruences, Residues, Quadmtic Reciprotity
Law, Primitive roots. .

Fermet's theorem, Wilson's theorem, Continued fractions, Approximation of immational of rationals, Hurwitz theorem.

11

The fundamental theorem of arithmetic in K(1), K(1), K(p). Diophantine oquation X %+ ¥? = 22, X4+ Y= Z/, ax’ + by’ + ' = 0,
Quadratic fields, The arithmetic functions: d(n), o(n), p(n) and p(n) including elementary result on their order and average order.

12

PART-B
Relativity

Unit

Tople

No. of

Inertial Frames of reference, Michelson-Morley experiment, Doppler effect, Stellar aberration, Simultancity,
mmmmﬂ l-&vi,try Loc::zr:fmronxion. Length contraction, Time dilation, Clock paradox, Addition of velocitics
and m;m Fo::'- dima:uiunal space time, Light cone, Mass variation, Velocity four vector, Momentum and force, Mass-

14

; 'mmmmﬂhﬂzmmBh@i‘sMﬁn
General Relativity: 0;‘:;"“' mm?om space time, Duplaoemm of space ~time, Killing equations, Groups oruf:tion.

12

Space-time of constant curvature.

covariance, inertial mmndﬂofqdnmw“kﬂddwmorgmk
l’m'deq;miom.p.l o{xw of pavlm in am;wuri Canonical coordinates, Schwarzschild solutions. -
: .
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AN Ty,
sogset® und E. M. Wright: Introduction to the theory of

od Readiogs (Pari-B Relativity): :
w.r.u*‘“‘“wmmmrw““ww'
HAZ e S
1MlmmtB,,;w.mepu».arremivity. 1978,
‘.lewmw theory of relativity, 1981,
| sugpeeddigial platform: NFTEL/SWAYAM/MOOCy

|~ Te opicd a3 an elective by the st -
S coune ; udents of following subjects; Engg. and Tech. (UG), BCA, B.5. (C.S)

p—
Suggested Continuous Evaluation Methods: Max. Marks: 25

—
) Assessment Type

Max. Marks

1 (Class Tests

Lt

10

T | Oulise Quizzes/Objective Tests

3 | Preseatation

{ | Assigamest

(rarse prerequisites: To study this course, a student must have Diploma in Mathematics.

uggested equivalent online courses:

—
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B.A./B.Sc. ITII (SEMESTER-V) PAPER-II (jii) Numerical Analysis and Operations
Research

’ Programme: Degree
Class: RA/B.Se Semester: Fifth
Subject: Mathematics
—_‘-‘ﬁ“__
Code: UGMATS02T
Course Course Title: Numerical Analysls and Operatlons Research
Course outcomes:

Credits: 5 - .
Core Compulsory / Electlve
Max, Marks: 25+75 — g
: Y Min. Passing Marks:

Total No, Oﬂ-achm-'l‘ntorhh-l’ndkd (in hoars per week): L-T-P: $.0.0

PART-A
~ Numerical Analysis
I zn-mh-m«umahmuAhoImqmmwhmuummsmr.Enuhwﬁawmﬁm 9
tions of i isecti
- s.u of Algebraic and Transcendenta] Equations: Bisection mcthod, False pocit_ion method, Newton-Raphson Method, Picard’s 9
Linear systems of equations: Consistency of Linear System of equations, So!uﬁom. of Linear Systems by direct method: i ¥
i By . s . . . . . m

m elimination mdl:;g-.luuon oﬂnvmeofnma-m,uedmdomn‘mnmmwuumorlmm by_nmdvemeﬂnods:lmbi 10

v Interpolation and curve fitting: Errors in Polynomial interpolation, Finite differences, Differences of a polynomial, Newton”. forward
’ and backward interpolation, Central differences, Gauss, Stifing, Bessel's and Everett's Formulae, Lagrange’s Interpolation for;:‘r-;!u. 10

Numerical differentistion and Integration: Numerical differentiation, Newton-Cotes Integration fc :
I Trapezoidal rule, Simpson®1/3, Simpson's 3/8, and Romberg Integration. T serioad integration by 9 .
PART-B
Operations Research .
Uit ; Tople ; Je?.::. '
| > Develo tof O Dcrmiﬁmt.cfwndaisﬁu.mpe.objacﬁmmdlhnimiomoto convex H
"W m.m !'-":tlr:u!uioo JF“J}.‘G,.&H Method to solve LPP, General LPP, Canonical and Standard :;mu, i
' Solutions and Theory of Simplex method, Big M Method and Two phase simplex method, in LPP, Duality in LPP, Duality it
&nd simplex method, Dual simplex method. L (e
b
| | C‘S‘/ M SL\’J”)/
‘ 0
G b 3 s
v
‘ m %
= —
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Transportation and ml;
optimlliiY. Detﬂ‘ﬂ'!cy iment

‘ sted Readings (Part-A NlmeﬂulAnmk
‘ 1. 5. 5. Sastry: Introductory % Numerica) 4,

2‘“‘Mdmdr.o.wwey:‘\mhdmw i
i e o '\'-lr-ia.Addmwmq, 1998,

4, Suggested digital platform: mMWAYAWMoOQ

ST TR L R R e - m——

Models: F, ;
, MODI +.- ormulation of TP, Transportation Table, Finding initial basic feasible solution, Test of
Method, Stepping Stone Method, Solutions of Assignment problems, Hungarian method. -

nalysis, Prentice- Hall of Ingia.

. e

2.§. L Gass, Linear

\

Suggested Readings (Part-B Operations Regeq
1..G. Hadley, Lincar Programming, Narosa pybyighi

5. Suggested digital platform: NPTEIJSWAYAMMOOC, '

reh);
MMN"""'!“N:, 1995,

["This coursé cam be opted as an t% Engg. =nd Tech, (UG), Bmi;:t(UGIPG). BBA/BCA, B5¢/(C5)
i e T i
[ Stgzested Contiawons Evaluation Methods: Max. Marks: 28
[ 1| Online Quirzes/Objective Tests S 7
3 Presentation : ;
4 Assignment -
s
mwmﬂuTommhmlmdaumMeDiplmhMmig. ' '
( Saggested equivaleat online courses:
Eﬁusw ¥
G i
8]
{ﬂ\ ik
VQ fﬂ'\n/
$7k A :
/ >
\o%\""’ i
\© Q7 ﬁ/
/( .
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R-I Complex Analysis and Mechanics

i - Year: Thirg :
Class: BA/B.SC. I ‘ Semester: Sixth

Subject: Mathematics

~——‘-______ - Course Title: Complex Analysis and Mechanics
Course outcomes:
m],mmigﬁqiﬂdnmjnzﬂmmmm . .
student the foundation in mathematics, '°“““W°fmyswhkmnuwmmwmmmmwmmwmu
(032: Upon successful completion,

'mi.:‘rbemdm!.mweﬁwﬂtmmnfwﬁ;wmmﬁﬂdumﬂomkm«ion,motionmduodmhmnd forces
industry. mm&mhmhmknthubydmdywtﬁqmbwﬂlbehdpmh:mmlwh
[y
Credits: §
I o s ~ Core Compalsory / Elective
—— - Min. Passing Marks:
| otal No, of Lectlru-hlorhb-l’ndlul (n bours per week): L-T-P;: 5-0-0
PART-A '

- Complex Analysis

- Tople No. of

Lectures
1 Complex Variables: Functions of a complex variable, L‘mﬂ-wﬂhmitylnddm‘mmb:my .
I mmtmmmﬁqummmnmnnmﬂm 9
Complex Integration: Complex integrals, s i 0 N
T [ Taylors series, Laurent's series, mm-wwww'mrmm'mm“m 10 .
v Mmmhmmmmﬁﬂemorlm&dmﬁwotwwhm 9
PART-B -
Mechanics

Unit Tople _ ' t No. of
s . Lectures

v

Rectilinear motion: Nm'smaanmmmmmpmmwm ion
square law, ectilinear motion with variable scoeleration, Simple Harmonic Motion. under inverse

10

G - O

e .
v

\

@\éﬁg\'}ﬂvﬂ/

G4

Z Vol il

QW
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Kioematics In two dimension; Angular veloci ‘ ‘
i ty and angular scceleration, Components of velocity and accele nlonmmg !
axes, Radial and transverse components of velocity and acoeleration, tangential and o components of velocity and

Motlon In reslsting medlum, constralned motion and Central orbits: Terminal Velocity, Motion in resisting medium in a straight

s :
bl 1o d":'e'C’“““m““"-CHWchmmmhmmmumwmmw

VII | Statis: Coplanar Forces, Equilibrium of forces in three dimensions, Common catenary, Catenary of uniform strength, Virtual work.

Suggested Readings (Part-A Complex Amalysis ):

1. J. B. Conway: Functions of One Complex Variable, N;

2. E.T. Copson: Complex Variables, Oxford University mmww -t
3. L. V. Ahlfors: Complex Analysis, McGraw-Hill, 1977,

4. D. Sarson: Complex Function Theory, Hindustan Book Agency, Delhi, 1994..

5. Suggested digital platform: NPTEL/SWAYAM/MOOCS

fnﬁfﬂkﬁ Edhp (Part-B Mechanics) 4

- M. Ray: A Textbook on Dynamics, S, Chand, "
2.M.Rny:AT=!bookonSmiu,S.Gund,
J.A.S.Rmuyzbywnja,&mbddgeummitym
4.S.LLoney:DymimotspuﬁdelMordgjdbodia,CunhidgeUnivmilyPtm
5. Suggested digital platform: NPTEL/SWAYAM/MOOCs

This course can be opted as an elective by the students of following subjects: Engg and Tech, (UG), BSc{(CS5.)) .

Suggested Continuons Evaluation Methods: Max, Marks: 25

S.No : Assessment Type

Marks

Class Tests

Online Quizzes/Objective Tests

Wl -

Presentation

4 Assignment .

Course prerequisites: To study this course, a student must have Diploma in Mathematics.

Supgested equivalent online courses:

Furtber Suggestions:

Lo W

Ced A

®§\ = ,997\,/

7 &

5
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B.A./B.Sc. ITI (SEMESTER-VI) PAPER-II Linear Algebra and Metric Spaces

Programme: Degree
. Year: Third Semester: Sixth
Subject: Mathematics
Course Code: UGMAT602T Course Title: Linear Algebra and Metric Spaces
Course outcomes:

COL: Liner algebra is & basic course in almost all branches of science, The objective of this course is to introduce a student to the basics of linear algebra and some

ofits applications.

€02 After Successful completion of this course, students should be able o understand the concept of linear transformation.

/

cm:mnmmmwaimmmm.mmWWMMkmmwm

Credits: § Core Compulsory / Elective
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in bours per week): L-T-P: 500
PART-A
Linear Algebra
Unlt Tople . mﬂu
1 Vector space: Introduction, subspaces, Lhm@mmn,lmmmmammmmdmmmm 10
Baumddhmiom.D&miommdmbspwa,Cwﬂimtumddmgeorhm. ol
u Linear transformations: Linear transformations, rank and nullity, Linear operators, Algebra of linear transformations, Invertible linear 9
Matrix and linear transformation: Matrix of a lincar transformation, Matrix of the sum and product of lincar transformations, Change
T | ofbasis, similarity of matrices. : 9
v [.[.un'ncuonl:Llnu.-ﬁmaional.DmllplcemdMmmuuewmmhﬂmmHymeohlmr'
transformation, : 4
Eigen values and Eigen vectors: Eigen vectors and Eigen values of s matrix, product of characteristic Foots of a matrix and basic
v m:lt:ondwmistjcmou,mnofﬂwdnm«mwmouommﬂm.m-ﬂumiﬁm.mmmor&nmmm;u-icu‘ 9
characteristic equation of 8 matrix, Cayley-Hamilton theorem and its use in finding inverse of a matrix_
PART-B
Metric Spuei
Unit Tople No.of

Scanned with CamScanner
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Vi mﬁmmwaormkmmmmmmmmammm

Open and closed sets in & metric space, Interior point, Limit point, Adherent Nelghbourhood, Closure of a set, Intetior 1
VI | of st Do Weitrstoorem, Complee et s CachySeqoence, Comverpot seducoc, Boundd Seuence
Scparated sets, Connected and disconnected sets, Continuity and connectedness, Compactness, Compactness and uniform continuity, 1

VI | Continuity and Uniform continuity in a metric space,
Suggested Readiags (Part-A Linear Algebra):
1. Hadley: Lincar Algebra.
2. Hoffman and Kunze: Linear Algebra, Prentice Hall of India, New Delhi, 1972.
3. H. Helson: Linear Algebea, Hindustan Book Agency, New Delhi, 1994,
4. K. B. Dutta: Matrix and Linear Algebra, Prentice Hall of India.

5. 5. Lang: Linear Algebra, Springer.
6. Suggested digital platform: NPTEL/SWAYAM/MOOCs,

Suggested Readings (Part-B Metric Spaces):
1. Dhananjay Gopal, An Introduction to Metric Spaces, Chapman and Hall/CRC; Ist edition 2020,
2. Satish Shirali & H. L. Vasudeva, Metric Spaces, Springer, First Indian Print. 2009

3. 5. Kumaresan, Topology of Mctric Spaces Narosa Publishing House, 2014
4, Suggested digital platform: NPTEL/SWAYAM/MOOCs.

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

Suggested Continuons Evaluation Methods: Max, Marks: 25

S.No : : Assessment Type m
1 | CassTests B , : 10 &
2 | Online Quizzes/Objective Tests . : ‘ , s
3 | Presentation \ 5
4 Assignment . 5

Course prerequisites: To study this course, a student must have Diploma in Mathematics.

Suggested equivalent online courses: ' ; )

Further Suggestions: i ' .

@”Mg 64/ %y?
L
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inli subjec idisciplinary
Minor/AdditiomlI/lntcrdiscnplmarysuhjut/Multld I
First/Second Semester

Differential Calculus
No. of
Lectures
Unit Topics
— s e s functions, Intermediate
Functions'of'one variable, Limit of a function (c-6 Defmition), Cantinuity of a function, | “’l""mcs"’[J;’:I‘r']?:;uorsmgc variable
value theorem, Classification of discontinuities, DifTerentiability of a function, Jacobians, m.uulma an (miaan value theorems
! function, Rolle’s Theorem, Mean value theorems and their geometrical interpretations, Applications of m:
~ - - - acle 's Theorem,
Successive Differentiation, n™ Differential coeficient of functions. Lerbmiz Theorem, Taylor's Theorem, Maclaurin
1 Tavlor's and Maclaurin's series expansions., -
- —r = = : e of intereec tw rves, Definition
Geometrical meaning of angent, Definition and equation of Tangent, Tangent at origin, Angle of |nt¢.rswl|0r;)2tf m(;cr:d‘::s vc::tor and
and equation of Normal, Cartesian sub tangent and subnormal, Tangents and normals of polar curves, /\"gl? = “',"."l ves of arc
m tangent, Perpendicular from pole to tangent, Pedal equation of curve, Polar sub tangent and polar subnormal, Denvati .
(Cartesian and polar formula)
Curvature, Radus of curvature, Cartesian, Polar and pedal formula for radius ol"curvaturg. Tangential pu!ar form, Ceqtre (IJI curvature,
“Z Asymptotes of algebraic curves, Methods of finding asymptotes, Parallel asymptotes, existence and classification of singular points,
points of inflection
Suggested Readings
1. RG.Banle & D.R. Sherbert. Introduction to Real Analysis, John Wiley & Sons, 1999
2. T M. Apostal, Calculus Vol. 1, John Wiley & Sons Inc, 1974
3 Ajit Kumarand S Kumaresan, A Basic Course in Real Analysis, CRC Press, 2019
t+ S Balachandra Rao & C_ K Shantha, Differential Calculus, New Age Publication. 1992
5. H Anton, | Birensand S Davis, Calculus, John Wiley and Sons, Inc, 2007
f G B Thomas and R L. Finney, Calculus, Pearson Education, 2010
[7. Suggested digital platform: NPTEL/SWAYA M/MOOCs
Sugzested Continuous Evaluation Methods: Max, Marks: 25
SN, Assessment Type Max. Marks
1 Class Tests 10
2 Online Quizzes/Objective Tests 3
3 Presentation 5
4 Assignment 5

(o8 . {07

\
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. subiect/Multidisciplinary
Minor/Additional/Interdisciplinary subject/M

Third/Fourth Semester

Analytical Geometry

No. of
——
Lectures
Unit Foples
ar equi ofa
— Straight line, Polar equation
) o belween iw solar equation of & Straig) \
\ Polar Equation of comes, Polar coordmate system, Distance belween two points, | ]

ccle, Palar equation of i cone, Chonds, Tangent and Normal toa cone

. ane sec “a sphere,
i T ¢ ‘e, Plane section of
Curvilinear coordimates, Spherical and Cylindrical coordmates, Definition and Equntion ”l]‘,l hl.'h;q-",c of contact, Polar plane, Pole,
" Tntersection of twa spheres, Tntersection of a sphere and a line, Power ol 4 point, lanpent plane, Pli
Angle of Intersection of two spheres, Radieal plane, Co-uxial system of spheres,

-rse ofaline
N > " P ; srpendicular penerators, Intersection
Defimtion and equation of a cone, Vertex, Guuding curve, Generators, Three mutually perpendicular g '

: d £ andimais of a cylinder, Right circular
M with acone, Tangent Tne and tangent plane, Reciprocal cone, Right circular cone, Definition and cquation of a cy
ovlinder, Enveloping eylinder

. . " S ar plane, Conjugate plane and
W General equation of second depree, Tangent plane, Director sphere, Normal, Plane of contact, Polar plane, Conjugate p
conjugate points

Suggested Readings :

1. RobertJT Bell, An Elementary Treatise on Coordinate Geomelry of three dimensions, Macmillan India Ltd., 1923

2. PR Vial, Analytical Geometry 2d & 3D, Pearson, 2013

S L Loney, The Elements of Coordinate Geometry, McMillan and Company, London, 2018

Suggested digital platform NPTEL/SWAYAM/MOOCs

. -

Suggested Continuous Evaluation Methods: Max. Marks: 25

SN, Assessment Type Max. Marks
I Class Tests 0

2 Online Quizzes/Objective Tests 5

3 | "Presentation s

4 Assignment 3

g rd
G ' 6@\70
5
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Skill/Vocational Course-I
First Semester

Matrices
No. of
Lactures
Unit Topics . 1
- e trices
. mmelri itian and skew- Hermitian ma ,
Matrix introduction, matrix operations with their properties, symmetric, Skc“'Symmdnc'l::;:l:]amccs, elementary operations on
1dempotent, nilpotent, nvoluntary, orthogonal and unitary matrices, singular and non-syng‘ | powers of a non-singular matrix, Trace of
I matrices, adjoint and inverse of a matrix, singular and non-singular matrices, negative integral po
a matrix
— y , rmations, normal form of a
Rank of a matrix, elementary transformations of a matrix and invariance of rank through elelj'lemfla? r::?x:fothrouzh elementary row
I matnx, elementary matrices, rank of the sum and product of two matrices, inverse of a non-singu
transformations, equivalence of matrices. —
. . i 'S of linear non-
m Solutions of a system of linear equations, condition of consistency and nature of the general solution of a system
homogencous equations
~
Suggested Readings :
1. Hart Kishan, A Textbook of Matnces, Atlantic Pubhishers, 2008
L Fuzhen Zhang, Matrix Theory- Basic Results and Techniques, Springer, 1999
3. Shanti Narayan, P.K. Mittal. A Textbook of Matrices, S Chand & Company, 2010
H. Suggested digital platform NPTEL/SWAYAM/MOOCs
Suggested Continuous Evaluation Methods: Max. Marks: 25
S.N. Assessment Type' Max. Marks
1 Class Tests 10
2| Online Quizzes/Objective Tests 5
3 Presentation 5
4 Assignment 5

o
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Skill/Vocational Course-1I
Second Semester .

PART-A

Integral Calculus

No of

Lectures
Unit Topics

- - : »m of integral calculus, Summation of series by
Integral as a limit of sum, Properties of Defimite integrals, Fundamental theorem of integral calculus, Sum

Integration, Infimte integrals, Differentiation and integration under the integral sign.

Beta function, Properties
Gamma function, Ev

S = | hetween Beta and
and various forms, Gamma function, Recurrence lormula and other relations, Relation bet ¢
aluation of integrals using Beta and Gamma functions.

Double integrals, Repeated mtegrals, Evaly
1 Change of order of integration in Double
Liovelle's extension.

¢ Cha > of v | eS,
ation of Double integrals, Double integral in polar coordinates, Change ‘0’ “:]:;311;‘
ntegrals, Triple integrals, Evaluation of Triple integrals, Drichlet’s theorem a

v Area bounded by curves (quadrature

). Rectification (length of curves), Volumes and Surfaces of Solids of revolution .

Suggested Readings :
1. TM Apostal, Calculus Vol 1, John Wiley & Sons Inc.. 1974

H.Anton, I Birens and 8. Davis, Calculus, John Wiley and Sons, In¢. 2007
G B. Thomasand R L. Finney, Calculus, Pearson Education, 2010
Suggested digital platform: NPTEL/SWAYAM/MOOCs

4 b0

Suggested Continuous Evaluation Methods: Max. Marks: 25

e

Assessment Type Max. Marks

1 Class Tests 10 ~

-~

Online Quizzes/ Objective Tests

h

Presentation

b | W
h

Assignment
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Skill/Vocational Course-I
Third Semester

Part-A
Group Theory
No. of
Unit Topics Lectures
- - iquivalence relations and partitions, Congruence
Cartesian product of Sets. Functions or mappings, Binary operations, RC|JUQ"~ UIU'V"I‘L."“'L “Iad“f) finite proup Order of a finite
1 Modulo n, Definition of a group with examples and simple properties, Abelian group, Finite and in group,
group, General propertics of groups, Composition table for finite groups
. - e tations, group of .
An Alternative set of postulates of groups, Subgroups, Permutations, Cyclic Permutations, Even and odd 2crmu homomirphri)sm
n Permutations altemating group, Integral power of an element of a group, Order of an element of a group, Group e ’
Isomorphism on groups, the relation of 1somorphism in the set of all groups Complexes and SUhgl_'(’"P of a group, ing system of
subgroups, Coset decomposition, Lagrange's theorem and its consequences, Cayley's theorem, Cyclic group, generating sy
group
m Normal subgroups, Simple group, Conjugate clements, Normalizer of an element of a group, Class elquation ofa group, Clcmf"c of
a group, Conjugate subgroups, Invanant sub groups, Quotient group, Homomorphism and Isomorphism on groups, Kernel of a
Homomorphism and related theorems
Suggested Readings :
1. J B Fraleigh, A first course in Abstract Algebra, Addison-wiley, 2003
2. 1 N Herstein, Topics in Algebra, John Wiley & Sons, 2006
3. Thomas W Hungerford, Abstract Algebra-An Introduction, Sauders College Publishing, 1990
4. Joseph A Gallian, Contemporary Abstract Algebra, Brooks/Cole Cengage Learning, 2016
S. V.K Khannaand S K. Bhambri, A course in Abstract Algebra, Vikas Publishing House Pyt (Ltd), 2014.
6. Supgested digital platform: NPTEL/SWAYAM/MOOCs
Suggested Continuous Evaluation Methods: Max, Marks: 25
S\ Assessment Type Max. Marks
1| Class Tests ' 10
2 Online Quizzes/Objective Tests 3
3 Presentation s
4 Assiznment 3
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Skill/Vocational Course-I
Fourth Semester

Ordinary Differential Equations

Unit Topics

No. of

Lectures

solution and singular solutions), Existence and unigueness of the solution dy/dx=f(x.y)

— - imiti neral solution, particular
Introduction of Differential equations, Order and Degree of Differential Equations, Complete primitive (gel

Difterential equations of first order and firs

ingular solutions, Trajectory, Orthogonal Trajectory, Self-Orthogonal family of Curves.

t degree, Separation of variables, Homogencous linear I:qu.mons.' Emccll;j;r(;ti‘:of% .
1 Integrating Factor, Linear Equation, Equation of First order but not of first degree, Various methods of solution, s )
Si

I Linear differential equations with constan
of linear differential equations with const.

t coetficients, Complementary function, Particular integral, y\’orking ryle for finding solution
ant cocfTicients, Homogeneous linear equations or Cauchy-Euler equations.

Simultaneous differential equations, Differential equations of the form dx/P= dy/Q=
v differential equations, Total differential equations, Se

with vanable coeficients, Initial and boundary value problems

dz/R where P, Q, R are functions of x, y, z Exact
ries solutions of differential equations, Linear differential equations of second order

Suggested Readings:

1: GF. Simmons, Differential Equations with
2. BRa.DP Choudhary & H. J. Freedman,
3. IanN Snedden, Elements of Partial Differ
4. LE Elsgolts, Differential Equation and Calculus of variations, University Press of the Pacific. 1970
5. M D. Raisinghania, Ordinary and Partial Differential Equations, S Chand, 2018.

6.  Suggested digital platform: NPTEL/SWAYAM/MOOCs

Application and Historical Notes, Tata —McGraw Hill, 2002
A Course of Ordinary Differential Equations, Narosa, 2002
ential Equations, Dover Publication, 2013

Suggested Continuous Fvaluation Methods: Max, Marks:25
SN,

Assessment Type
Class Tests

Max. Marks

Online Quizzes/Objective Tests

10

Presentation

n

| W -

Assiznment

h

P
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