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DEPARTMENT OF MATHEMATICS
SESSION 2019-20

Syllabus for B.Sc. Mathematics Under CBCS

The course of B. Sc. Mathematics is modified under CBCS syllabus
vide BOS resolution dated 16.08.2019
with 25% modificatien
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PROGRAM OUTCOMES

After completion of the B.Sc. Degree program, the students will be able to

PO No. - Program Outcomes Cognitive
s — W—— =S . | Level
PO 1 Recognize the scientific tempers and attitudes, which in turn can prove to be | R

beneficial for the society since the scientific developments can make a nation
or society to grow at a rapid pace.
PO 2 Understand  scientific  knowledge and exchange ideas with other | U
stakeholders; make people aware about sustainable utilization of resources
with ethical approach.
PO 3 Understand and apply the issues of environmental contexts and sustainable | U, Ap
development as a basic interdisciplinary concern. _ |
PO 4 Create the ability to perform experiments and to analyse & interpret the | An, E, C
obtained accurate results and thus gain the ability to solve problems, to
involve in critical, independent, and creative thinking. o
PO S Possess expertise to apply and formulate ideas which will provide them | Ap, E
competitive advantage in pursuing higher studies from India or abroad; and

- seek jobs in academia, research or industries. s T W

PO 6 Assemble the acquired in-depth knowledge of applied'subjects towards the | C
inculcation of professional and employment skills so-that students can make
a career and become an entrepreneur in diverse fields:.
R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

PROGRAMME SPECIFIC OUTCOMES

After the successful completion of this course, the student will be able to:

PSO Program Specific Outcomes Cognitive |

No. - Level

PSO1 | Explain the core ideas and the techniques of mathematics at the college | R, U

level and recognize the power of abstraction and generalization, and to

carry out investigative mathematical work with independent judgment.

PSO2 | Set up mathematical models of real-world problems, obtain solutions in Ap
structured-and analytical approaches, carry out objective analysis and

prediction of quantitative information with independent judgment,

PSO3 | Learn numerical aptitude applying both qualitative and quantitative | Ap, E
knowledge for their future career and being a responsible citizen

towards their community and a sustainable environment.

PSO4 | Communicate to lay audiences and arouse their interest in the beauty | An, C
and precision of mathematical arguments and science and recognize the

importance of compliance with the ethics of science,

PSO5 | Collaborate effectively in team work and team building, conduct self- | C

evaluation, and continuously enrich themselves through lifelong
learning.

R=remembering, U = understanding, Ap = applying, An =
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analysing, E = evaluating, and C = creating




Course Structure: Semester-wise distribution of Courses
Listribution of Courses

Honours

Semester -1

Course Code

Title

UGAECC-] English Communication f redits
UGMATHCCO1 | Calculus, Geometry & Differential Equation & Practical 442
UGMATHCCO02 | Algebra & Tutorial [ 5+1
Semester-11 ;
UGAECC-II Environmental Science (Envs) =™
UGMATHCCO3 | Real Analysis & Practical 7 412
UGMATHCCO04 | Differential Equations & Vector Calculus & Practical . 5+1
Semester -111 %, ",
UGMATHCCOS | Theory of Real Functions & Introduction to Meinc §paces | 65+1
UGMATHCCO06 | Group Theory I & Tutorial S+l
UGMATHCCO07 | Numerical Methods & Practical - Numencal Methods Lab 4+2
Semester -1V :

UGMATHCCO8 | Riemann Integration and Series of Functlons 5+1
UGMATHCCO09 | Multivariate Calculus 5+1
UGMATHCC10 | Ring Theory and Linear Algebra l 5+1
Semester -V

UGMATHCCI11 | Partial Differential Equatmns and Applications & Practical 4+2
UGMATHCCI12 | Group Theory II & Tutorial 5+1
Electives

UGMATHDSE! | Linear Programming & Tutorlal 5+1
UGMATHDSE?2 Probablllty ancf Statlstlcs & Tutorial 5+1
Semester -VI

UGMATHCCI13 | Metric Spaces and Complex Analysis & Tutorial 5+1
UGMATHCC14 | Ring Theory and Linear Algebra II & Tutorial 5+1

Electives Choose a

ny two of the following courses

UGMATHDSE3 | 1.Mechanics & Tutorial 5+1
UGMATHDSE4 | 2.Bio Mathematics & Practical 4+2
| 3.Point Set Topology & Tutorial 5+1
Skill Enhancement Subjects ]
UGMATHSECI | Logic and Sets 2
UGMATHSEC2 | Python 3.4.3 2
Generic Elective Subjects Syllabus
TOTAL [ 116
Generic Elective Subjects Syllabus
UGMATHGEO1 | Algebra & Tutorial +1
UGMATHGEO2 | Calculus, Geometry and Differential Equation & Tutorial 5+1
UGMATHGEO03 | Numerical Methods & Tutorial 5+1
UGMATHGEO04 | Group Theory & Tutorial 5+1
TOTAL fj(}
IGRAND TOTAL
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Semester-wise detailed syllabus

’ o o SEMESTER -1 l
Name of the Course: English Communication N
Course Code: UGAECC-I |

Full Marks: 50 [ Credit: 2
Number of class_e_s_ljequi_rcd: 90

Course Objectives (UGAECC-I)

The prime objectives of the course are:

o In-depth knowledge of language skills — Listening, Speakmg, Readmg and
Writing. e L

e In-depth knowledge of grammar and their appllcatlons m “Speaking, Reading
and Writing Skills.

e To provide expertise and consultancy seryices in the prlvate and public sector
and to be an entrepreneur/professional consultant.

e To opt for higher education, research and to bé a life-long learner.

To provide value based and ethical leadership to the profession and social life.

Course Content

Unit I: Introduction to Communication

Process of Communication
< Levels of Communication
% Flow of Communication
& Verbal and Non-Verbal Communication
Barriers to Communication

Unit II: Listening and Speaking Skills

Listening and its types.

« Barriers to effective listening,

< Trials of a good listener.

& Introduction to English Phonetic Symbols: Consonants and Vowels with illustrations
in use.

¢ Dialogue

% Group Discussion

% Presentation

Interview Technique.

Unit I11: Reading and Writing Skills
& Techniques of Reading

P’fowv‘ovn K. R %hef“:‘ wanen®
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By the end of the program, the students will be able to:

Prescribed Books:

Types of Reading

Reading Comprehension (unseen passage)
Paragraph Writing

Letter Writing

Email Writing

Report Writing

Proposal writing

Book Review
Poster Making

Question Pattern for End Semester Examination (Course Code: UGAECC)

COMPONENT NATURE OF THE MAXIMUM MArRKS
QUESTION

Part A Short answers 5X b= 5 Marks

Part B Listening ] X.5%= 5 Marks

Part C Speaking  (Presentation i1 X ['5 = 15 Marks
and Project submission) | "o

Part C Reading Comprehenslon .1X 5 =5 Marks

Part C Writing ; % 12X 5=10 Marks

1 X 10 = 10 Marks

1. Vibrant English (New Delhi; Orlent Black Swan)

2. Speak Well (New Delhi: Orient Black Swan) a compulsory supplementary Work
Book for exercises on lnteractmns dialogue, presentation skills, Group discussions,

debates and Intervxews

Cou rse Outcome (UGAECC-])

CO. | Course Outcome Cognitive POs PSOs
No. Level Addressed |Addressed
CO 1| Engage in self-directed English language learning. R, PO1, PO2, | PSO 1
PO3
CO 2 | Be responsible and ethical English users. R,U POl, PO2, | PSO 1
PO3
CO 3| Enhance their English language proficiency in the | R, U POLl, PO2, | PSO 1
aspects of reading, writing, listening and speaking. PO3
CO 4 | Develop academic literacy required for undergraduate | Ap PO3, POS | PSO2
learning, further studies and research.
CO 5| Apply the requisite communicative skills and | Ap, PO3, POS | PSO2
strategies to future careers.
CO 6 | Gain an insight into cultural literacy and cross-cultural | Ap PO3, POS | PSO2
awareness.




Recommended Readings for advanced learning:
1. Advanced Skills in English. eds E Suresh Kumar et al.,
Practising Writing Skills, Work Book
Enhancing English and Employability Skills
Business Communication,
English for Fluency
English Language Practice
Basics of Academic English- 1 and 2
Practising English- all these are Orient Black Swan publications
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SEMESTER -1
Name of the Course: Calculus, Geometry & Differential Equation
Course Code: UGMATHCCO1
Full Marks: 100 | Credit: 6
—Theory Credits: 4
Full Marks: 65
Practical Credits: 2
Full Marks: 35

| Number of classes required: 90

Percentage of syllabus @dedior replaced vide BOS tesolution dated 16.08.2019: 20%

Course Objectives (UGMATHCCO1)

The prime objectives of the course are:

* To introduce the students to the exciting world of differential equations,
mathematical modelling and their applications.
To evaluate integration. of irrational functions
To understand the.concepts of double and triple integration.
Calculate definite integrals that may involve logarithms, ex

ponentials, polynomials
and powers by. using the Fundamental Theorem of Calculus,

and improper integrals.

Course Content

Calculus, Geometry & Differehtial Equation

Unit 1: Hyperbolic functions, higher order derivatives, Leibn

itz rule and its applications to
problems of type e“*’ sin x: ¢®*

* cosx;(ax +b)" sinx; (ax +b)" cos x.
Pedal equation of a curve, pedal of a curve, ¢
evolute of a curve. Asym
points, curve tracing in
L’Hospital’s rule.

urvature:
ptotes, envelopes, concavity,
cartesian coordinates, tracing

Radius of curvature. Centre of curvature,
convexity, singular points and inflection
in polar coordinates of standard curves,

Unit 2: Reduction formulae, derivations and illustrations of reduction formulae of the type

I sin” x dx, j cos” x dx, Itan" xdyx, Is ec” xdx, _[ (logx)" dx,fsin" xcos™ x d,




Working knowledge of Beta and Gamma function (conver

; : gence to be assumed) and their
interrelation (no proof). Use of the result (n) (1- n) = it whe

re 0 <n<l,sin nn

Using  Beta  function and  Gamma  function, compute  the  integrals:
: ol l‘ " > M

Isin m‘dx.jcos nx d\'.itan ru'dx.jsin’” nxcos” mxdx. when they exist. Parametric equations
0 0 0 0 '

parameterizing a curve, arc length of a curve, arc length of parametric curves, area under a
curve, arca and volume of surface of revolution, techniques of sketching conics. [15]

Unit 3: Reflection properties of conics, rotation of axes and second degree eqtations,
classification of conics using the discriminant, polar equations of conics;

Spheres. cylindrical surfaces, central conicoids, paraboloids, plane sections of €onicoids,

generating lines, classification of quadrics, illustrations of graphing standard quadric surfaces
like cone, ellipsoid. %N, [15]

Unit 4: Differential equations and mathematical models. General; particular, explicit. implicit
and singular solutions of a differential equation. Exact differeritial equations and integrating
factors, separable equations and equations reducible to ﬂﬁg_.fO“f'trh,.,_l'iri“ear equation and Bernoulli
equations, special integrating factors and transformations.“Equations of first order but not of
first degree. Clairaut's equation. Applications: Geometric:applications, Orthogonal trajectories.

[15]

Unit S: Practical (Using Any Software)

1. Plotting of graphs of functioq____lef;"‘”-’-,_ log(ax + b), 1/(ax + b), sin(ax + b), ¢os(ax + b),

. |ax + b and to illustrate the effect'of a and b on the graph.

Plotting the graphs of polynomial of degree 4 and 5, the derivative graph, the second
derivative graph and comparing them.

Sketching parametric curyes (e.g. Trochoid, cycloid, epicycloids, hypo cycloid).
Obtaining surface of revolution of curves.

Tracing of conics in cartesian coordinates / polar coordinates, -
Sketching ellipsoid, hyperboloid of one and two sheets, elliptic cone, elliptic,
paraboloid, and hyperbolic paraboloid using cartesian coordinates. [30]

w N
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Question Pattern for End Semester Examination (Course Code: UG MATHCCO1)

Unit-1 (Calculus, 12 marks)

x

1 1 . 168 re = 9
1. Attempt 2 questions out of 3 questions and each question carries 2 marks :
; "

2. Attempt 2 questions out of 3 questions and each question carries 4 marks =

L 0

Unit-2 (Calculus, 12 marks)

i i h question carries 2 marks =2x2 =4
empt 2 questions out of 4 questions and eac i i =3
i. :tt:emgt 2 guestions out of 4 questions and each question carries 4 marks =2x4=8

flmajm K - Koot N-“:: Jnond®




Unit-3 (Geometry, 12 marks)
5. Attempt 2 queslions out of 3 questions and each question carries 2 marks =2x2 = 4
6. Attempt 2 questions out of 3 questions and each question carries 4 marks =2x4= 8
Unit-4 (Differential Equation, 14 marks)

7. Attempt 3 qucstions out of 4 questions and each question carries 2 marks = 2x3 = 6
8. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2x4= §

Course Qutcomes (UGMATHCCO01)

After completing the course, students will be able to: K at

CO.| Course Outcome Cognitive POs. | PSO

No. ‘ Level, //Addressed |Addressed

CO1| Recall the basic concepts of conics and classification of | U, R, [ POIl, PO2, | PSOI

quadrics. " | PO3

CO2 Construct a variety of differential equations analytically| Ap” PO3, PO5 | PSO2
and numerically. e b

CO3| Measure/calculate length, perimeter, area, volime of | Ap,E | PO3, PO4, | PSO3

i

surface of revolution of a curve and tec}uﬁﬁhé'é*- of PO5
sketching conics. W WS
CO4| Develop ability to graphically analyze functions by | C PO4,PO6 | PSO5

computer practical. AR
R= remembering, U = understanding, Ap =_;a15'pi§{_ing', An = analysing, E = evaluating, and C =creating

. Reference Books:

G.B. Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi, 2005.

2 M.J. Strauss, G,L. Bradley and K. J. Smith, Calculus, 3rd Ed., Dorling Kindersley
(India) :

P. Ltd. (Pearson Education), Delhi, 2007. |

" H. Anton. 1. Bivens and S. Davis, Calculus, 7th Ed., John Wiley and Sons (Asia) P.

Ltd.,Singapore, 2002. .
5. ‘R. Courant and F. John, Introduction to Calculus and Analysis (Volumes I & II),

Springer-Verlag, New York, Inc., 1989. .
S.L. Ross, Differential Equations, 3rd Ed., John Wiley and Sons, India, 2004.
Murray, D., Introductory Course in Differential Equations, Longmans Green and Co.
G.F. Simmons, Differential Equations, Tata Mcgraw Hill.

T. Apostol, Calculus, Volumes I and II. .

0. S. Goldberg, Calculus and mathematical analysis.
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SEMESTER -1

—e | Crodinf —
Theory Credits: § .
- Full Marks: 65
Tutorial Credits: |
Full Marks: 35

_ Number of classes required: 90
__ Percentage of syllabus added/or replaced vide BOS resolution dated 16.08.2019- 25%

0

Course Objectives (UGMATHCCO02)

The prime objectives of the course are:

To introduce the basic tools of theory of equations, comple_x..n_t_lmbgfs, number theory
and matrices. %

To understand the connection of algebra with the realfwﬁtldl_prdblcms.
Perform matrix algebra with applications to computer graﬁhics.
Learn to solve systems of linear equations and application problems requiring them.

Course Content

Algebra

Unit 1: Complex Numbers: De-M_dim:eTs ‘Theorem and its applications, Exponential, Sine,
Cosine and Logarithm of a complex number. Definition of a* (a#0). Inverse circular and
Hyperbolic functions. -

Theory of equations: Relation between roots and coefficients, transformation of equation,
Descartes rule of signs, cubic and biquadratic equationl. Solutions of reciprocal and binomial
equations. Algebraic solutions of the cubic and biquadratic.

Inequality: The inequality involving AM > GM > HM, Cauchy-Schwartz inequality. [30]

Unit 2: Equivalence relations. Functions, composition of functions, Invertible functions, one
to one correspondence and cardinality of a set.

Well-ordering property of positive integers, division algorithm, divisibility .and -Euclid-ean
algorithm. Congruence relation between integers. Principles of Mathematical induction,
statement of Fundamental Theorem of Arithmetic. The greatest common divisor (g.c.d.) of two
integers a and b. Existence and uniqueness of (a, b). Relaliv.ely prime in_legc'rs. The equatlon
ax + by = c has integral solution iff (a, b) divides ¢. (& b, ¢ are integers). Prime integers. Euclid's
first theorem: If some prime p divides ab, then p divides either a or b.

Euclid's second theorem: There are infinitely many prime integers. Congruences, Linear.
Congruences. Statement of Chinese Remainder Theorem and simple problems, Theorem of

Fermat. o Ko fam [20]
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Unit 3: Systems of linear equations, row reduction and echelon forms, the matrix equation Ax
= b, solution sets of linear systems, applications of linear systems, linear independence [15]

Unit 4: Introduction to linear transformations, matrix of a linear transformation, inverse of a
matrix, characterizations of invertible matrices. Subspaces of Rn, dimension of subspaces of
Rn, rank of a matrix, Eigen values, eigen vectors and characteristic equation of a matrix.
Cayley-Hamilton theorem and it§use in finding the inverse 6f a matris [25]

Question Pattern for End Semester Examination (Course Code:; UGMATHCQQZ}

Unit-1 (Algebra, 12 marks)

1. Attempt 2 questions out of 3 questions and each question carries 2nra:ks= 2x2=4
2. Attempt 2 questions out of 3 questions and each question carries 4‘marks = 2x4= §

Unit-2 (Algebra, 14 marks)

3. Attempt 3 questions out of 4 questions and each qfié’gtib__ﬁ"izﬁhies 2 marks =2x3 = 6
4. Attempt 2 questions out of 3 questions and each-question carries 4 marks = 2x4 = 8

Unit-3 (Algebra, 12 marks)

5. Attempt 2 questions out of 3 questj_pﬂ;g,'i‘a?ﬁd each question carries 2 marks =2x2 = 4
6. Attempt 2 questions out of 3 questions‘and each question carries 4 marks =2x4= 8

Unit-4 (Algebra, 12 marks)

7. Attempt 2 questions out of 3 questions and each question carries 2 marks =2x2 = 4
8. Attempt 2 questions out of 3 questions and each question carries 4 marks =2x4= 8

] Course Outcomes (UGMATHCC02)

After completing the course, students will be able to

CO.| Course Outcome Cognitive POs PSOs
No. Level  |Addressed |Addressed
COI1/"Understand complex numbers, way of representing | Ap PO3, POS | PSO2

numbers, relationships among numbers, different
method for solving polynomial equations.

CO2 Solve linear equations. Ap PO3, POS [ PSO2
CO3 Demonstrate their ability to graphically or numerically | C PO4, PO6 | PSOS
analyze functions by presentation.
R=remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

Recommended Books

1. Titu Andreescu and Dorin Andrica, Complex Numbers from A to Z, Birkhauser, 2006.
2. Edgar G. Goodaire and Michael M. Parmenter, Discrete Mathematics with Graph
P'I'Mﬂg'm bor . (QM.O Dept. dhp:.themmc!

sion V

Mi
Rm.uﬂih“. College
Ceme”.l._yom 1




Theory,3rd Ed., Pearson Education (Singapore) P. Ltd., Indian Reprint, 2005,

3. David C. Lay, Linear Algebra and its Applications, 3rd Ed., Pearson Education
Asia,Indian Reprint, 2007,

4. K.B. Dutta, Matrix and linear algebra.

5. K. Hoffman, R. Kunze, Linear algebra.

6. W.S. Bumnstine and A.W. Panton, Theory of equations.

7. Barnard and Child, Higher Algebra.

8

9

S. K. Mapa, Higher Algebra (Classical, Abstract& Linear).
. Surjeet Singh and Qazi Zameruddin , Modern Algebra,
10. D.S. Dummit and R. M. Foote, Abstract Algebra.
11. M. Artin , Algebra.
12. I. N. Herstein, Topics in Algebra. DL W
13. M. K. Sen, S. Ghosh, P. Mukhopadhyay, Topics in Abstract Algebra. _ ., ™ -

SEMESTER -11 o
Name of the Course: ENVIRONMENTAL SCIENCE (ENVS]’-_ . iy
Course Code; UGAECC-II .

Full Marks: 50 ] _Créd_it: 2._.,:'
Theory Credits: 2, ™wg ©

Full Marks: 60

Number of classes required: 60

Course Objectives:
After completion of this course the student will beablc to
CO No. Cmu'se Objectives:

CO 1: | Remembers and understands the concept, components and function of natural resources
and ecosystems. A

CO 2: | Understand and evaluata the Cause, effects and control measures of various
environmental polllnants

CO 3: | Understand the basic idea about the disasters and its management.

CO4: | Understand and apply the knowledge about the social, environmental issues and
environmental legislation.

. Definition, scope and importance. Need for public awareness. (2 lectures)

2. Natural Resources: Renewable and non-renewable: Forest, Water, Mineral, Food,

Energy & Land resources — Use and associated problems. (8 lectures)

3. Ecosystems: Concept, Structure and function, Energy flow, Ecological succession,

Food chains, food webs and ecological pyramids. Types — Forest, Grassland, Desert &

Aquatic (ponds, streams, lakes, rivers, oceans, estuaries) ecosystems. (12 lectures)

4. Environmental Pollution: Definition, Cause, effects and control measures of - Air,

Water, Soil, Noise pollution and Nuclear hazards. Solid waste Management. Role of an

individual in prevention of pollution.
% po P'row-annh' kans. (10 lectures)
o.hm::\l:m v '““nd.
..mll“‘ Ca“eq. 10
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S. Disasters and management: Floods, Earthquake, Cyclone and Landslides. (4
lectures)

6. Social Issues and the Environment: Water conservation, rain water harvesting,
watershed management. Resettlement and rehabilitation of people; its problems and
concerns. Environmental ethics: Issues and possible solutions. Climate change, global
warming, acid rain, ozone layer depletion, nuclear accidents and holocaust. Wasteland
reclamation. Consumerism and waste products. Urban problems related to energy.

¢ lOlecfﬁﬂ:s)

7. Environmental legislation: Environment Protection Act. Air (Preventlon andControI
of Polluuon) Act. Water (Prevention and control of Pollution) Act. Wildﬁfe Protectlon

. Forest Conservation Act, Issues involved in enforcemer;t of environmental
legislation. Public awareness. -.5.__':_;, (8 lectures)

8. Human Population and the Environment: Populatlon growth variation among
nations; Population explosion — Family Welfare Program:me Environment and human

health (including HIV/AIDS); Human R:ghts, Role of Information Technology in

Environment and human health. w . (6 lectures)

Course Outcomes:

After completion of this course the student will be able to

Cco Course Outcomes: Cognitive PO PSOs
No. Level | Addressed | Addressed
CO 1: | Define and demonstrate the concept, | R, U PO1 PSO1

components and” function of natural
resources and ecosystems.

CO 2: | Define, illustrate and analyse the cause, | R, U, An | PO 3 PSO1,
effects and control measures of various PSO4
environmental pollutants,

CO 3: | Demonstrate the basic idea about the | U PO 3 PSO1
disasters and its management,

CO4: | Illustrate and apply the knowledge about | U, Ap PO 4 PSO1,
the social, environmental issues and PSO2
environmental legislation,

COS: | Define, demonstrate and evaluate the | R, U, E PO 6 PSO1,
impact of human population on the PSO3
Environment

R=remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

fﬂmwj%-f" Ko
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10.

1L

12.
13.
14.
k3.

. Agarwal KC, 2001, Environmental Biology, Nidi Publishers Ltd. Bikaner.
. Bharucha Erach, 2003. The Biodiversity of India, Mapin Publishing Pvt. Ltd

Ahmedabad - 380013, India. Email: mapin@icenet.net

Brunner RC, 1989, Hazardous Waste Incineration, McGraw Hill Inc. 480pgs.

Clark RS, Marine Pollution, Clanderson Press, Oxofrd (TB).

Cunningham WP, Cooper TH, Gorhani E & Hepworth MT, 2001, Environmental
Encyclopaedia, Jaico Publishing House, Mumbai, 1196pgs.

De AK. Environmental Chemistry, Wiley Eastern Ltd. . £
Down to Earth, Center for Science and Environment (R) ’ ot
Gleick HP, 1993. Water in Crisis, Pacific Institute for Studles in Dé‘velopment

Environment and Security. Stockholm Environmental Instltul_'e-, Qxford University
Press, 473pgs. /

Hawkins RE, Encyclopaedia of Indian Natural Hlstoryx Bombay Natural History
Society, Bombay (R)

Heywood V H and Watson R T, 1995. GlobaI Blodlver51ty Assessment. Cambridge
University Press 1140pgs. .
Jadhav H and Bhosale VM, 1995. Environmental Protection and Laws. Himalaya
Publishing House, Delhi 284pgs.

Mckinney ML and Schoch RM, 1_9'96.'. Environmental Science Systems and Solutions.
Web enhanced edition, 639pgs.

Mhaskar AK, Matter Hazardous, Techno-Science Publications (TB)

Miller TG, Jr. Environmental Science, Wadsworth Publishing CO. (TB)

Odum EP, 1971. Fundamentals of Ecology. WB Saunders Co. USA, 574pgs.

Rao MN and Datta AK, 1987. Waste Water Treatment. Oxford and IBH Publishing Co.
Pvt. Ltd. 345pgs.
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~Name of the Course: Real Analysiu S ————

" Course Code: UGMATHCC03

SEMESTER-1I

Full Marks: 100 | Credit:6
Theory Credits: 4 ' T ey
B Full Marks: 65
Practical Credits: 2
- Full Marks: 35
__Number of classes required: 90

Percentage of syllabus added or replaced vide BOS resolution dated 16.08.2019;25% |

. 25%

Course Objectives ( UGMATHCC03)

The prime objectives of the course are:

To develop a deep and rigorous understanding of real line R.

Define terms to prove the results about convergence and dlvergenoe of sequences and
series of real numbers.

To understand the concept of sets and elcments Deﬂmtlon of a sequence and
subsequence. gl

To introduce the concepts for understanding and analyzmg abstract mathematics on the
metric space. %

Course Content

Real Analysis

Unit 1: Review of algebraic and order. pmpemes of R, e-neighborhood of a point in R. Idea of
countable sets, uncountable sets and uncountability of R. Bounded above sets, bounded below
sets, bounded sets, unbounded sets. Suprema and infima. Completeness property of R and its
equivalent properties. The Archimedean property, density of rational (and Irrational) numbers
in R, intervals. Limit points of a set, isolated points, open set, closed set, derived set,

illustrations of Bolzano-Weierstrass theorem for sets, compact sets in R, Héifie=Borel Theorem.”

[20]

Unit 2: Sequences, bounded sequence, convergent sequence, limit of a sequence, lim inf,
limsup. Limit theorems, Monotone sequences, monotone convergence theorem. Sub
sequences, divergence criteria. Monotone subsequence theorem (statement only), Bolzano
Weierstrass theorem for sequences. Cauchy sequence, Cauchy’s convergence criterion.  [20]

Unit 3: Infinite series, convergence and divergence of infinite series, Cauchy criterion, tests

for convergence: comparison test, limit comparison test, ratio test, Cauchy’s nth root test,

integral test. Alternating series, Leibniz test. Absolute and conditional convergence. (20]

Practical f’rw\,?a“ K Rarme

read
Unit 4: (Using Any Software) - Dept. of Mathematics
Ramaknshna Mission Vivehanande

¢ Plotting of recursive sequences. Centenary College

" , Kolkata-700118
% Study the convergence of sequences through plotting. B

13




< Verify Bolzano-Weierstrass theorem through plottin
convergent sub sequences from the plot.

® Study the convergence/divergence of infinite series b
partial sum.

** Cauchy's root test by plotting nth roots.

< Ratio test by plotting the ratio of nth and (n+1)th term, [30]

g of sequences and hence identify

y plotting their sequences of

uestion Pattern for End Semester Examination (Course Code: UGM CCo3
Unit-1 (Real Analysis, 16 marks) ¢

1. Attempt 2 questions out of 3 questions and each question carries 2 marks’ % 222 4
7 A Attempt 3 questions out of 4 questions and each question carries 4 marks =3x4= 12
Unit-2 (Real Analysis, 18 marks) '

3 Attempt 3 questions out of 4 questions and each questlon ea,rr‘ies ‘2 marks =2x3=6

4, Attempt 3 questions out of 4 questions and each quesuon cgmes 4 marks = 3x4 =12
Unit-3 (Real Analysis, 16 marks) e Py,

2 Attempt 2 questions out of 3 questions and each quesnon carries 2 marks =2x2 =4

6. Attempt 3 questions out of 4 questlons a:rfd each question carries 4 marks =3x4=12

Course Outcames ]QGMATHCC!B[

After completing the course, students* wﬂl bc able to:

CO. | Course Outcome Cognitive [POs PSOs
No. vy, & 7 Level Addressed [Addressed
CO 1| Describe the real : lme as a comp!ete ordered | U PO1, PO2, | PSOI1

field. € s R PO3
CO 2 | Use the definitions of convergence as they apply | R, Ap PO3,PO5 | PSO2
to sequences, and series.

CO 3 | Determine the basic topological properties of | E PO3, PO4, | PSO3
subsets of the real numbers. PO5

CO 4/ Plot the convergence of sequences and series of | An, E P04, PO6 | PSO4
different test on computer.

R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating
Recommended Books

1. R.G. Bartle and D. R. Sherbert, Introduction to Real Analysis, 3rd Ed., John Wiley and
Sons (Asia) Pvt. Ltd., Singapore, 2002.
2. Gerald G. Bilodeau , Paul R. Thie, G.E. Keough, An Introduction to Analysis, 2nd Ed.,

Jones& Bartlett, 2010,
3. Brian S. Thomson, Andrew. M. Bruckner and Judith B. Bruckner, Elementary Real

Analysis, Prentice Hall, 2001.
4. S.K. Berberian, a First Course in Real Analysis, Springer Verlag, New York, 1994.

T. Apostol, Mathematical Analysis, Narosa Publishing House. Pron mﬂ“m,m
Dept. xanandv
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6. Courant and John, Introduction to Calculus and Analysis, Vol I, Springer
7. W. Rudin, Principles of Mathematical Analysis, Tata McGraw-Hill

8. Terence Tao, Analysis I, Hindustan Book Agency, 2006.

9. S. Goldberg, Calculus and mathematical analysis.

10, S. C. Malik and Arora, Mathematical Analysis.

SEMESTER - 11

Name of the Course: Differential Equations & Vector Calculus

Course Code: UGMATHCC04 4
Full Marks: 100 | Credit: 6 J
Theory Credits: 5 ~ N
Full Marks: 65 O,
Tutorial Credits: 1 et
Full Marks: 35

Number of classes required: 90
Percentage of syllabus added or replaced vide BOS I'ESOIU[IOI'I dated 16 08.2019: 22%

Course Objectives (UG MA'LCCM)

e The main objective of this course is to introduce thestudents to the exciting world of
differential equations, mathematical modeling'z’m& their applications.

o Evaluate first order differential equat:ons mcludmg separable, homogeneous, exact, and
linear. W

o Show existence and uniqueness of solutldns

e Solve second order and higher order lifiéar differential equations.

e Create and analyze mathematical models using higher order differential equations to
solve application problems. such @s harmonic oscillator and circuits.

Course Content

Differential Equati'ong & Vector Calculus

Unit 1: Lipschitz COIldlthIl and Picard’s Theorem (Statement only). General solution of
homogeneous equation of second order, principle of super position for homogeneous equation,
Wronsk,lan its properties and applications, Linear homogeneous and non- homogeneous
equatlons ofhigher order with constant coefficients, Euler’s equation; method of undetermined
coefficients, method of variation of parameters. [25]
P

Unit 2: Systems of linear differential equations, types of linear systems, differential operators,
an operator method for linear systems with constant coefficients,

Basic Theory of linear systems in normal form, homogeneous linear systems with constant
coefficients: Two Equations in two unknown functions. [20)

Unit 3: Fquilibrium points, Interpretation of the phase plane, nature of equilibrium point.
Power series solution of a differential equation about an ordinary point, solution about a regular

singular point. waaq’ Bea 1 (.cw [10]
e
M'l n\.iIl evanand®
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Unit 4: Triple product, introduction to vector functions, operations with vector-valued
functions, limits and continuity of vector functions, differentiation and integration of vector
functions, [20]
Practical
Unit 5: (Using Any Software)
“ Plotling of tamily of curves which are solutions of second order differential equation,
“ Plotting of family of curves which are solutions of third order differential equation,
)
7. ",.I.."’//)
Question Pattern for End Semester Examination (Course Code: UG
Unit-1 (Differential Equations, 15 marks) o, %,
L. Auempt 3 questions out of 4 questions and each question ca_r_ric_'s._-S__'méirks =3x5=15
Unit-2 (Dilferentia] Equations, 10 marks)
2. Atempt 1 questions out of 2 questions and each_ques't'idn."can'ies 2 marks = 1x2 =2
3. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2x4 = §
Unit-3 (1ilTerential Equations, 15 marks)
4. Attempt 3 questions out of 4 questions and each question carries 5 marks =3x5 = 15
Unit-4 (Vector Calculus, 10 marks)
5. Anempt 1 questions out of 2 questions and each question carries 2 marks =]x2 =
6. Aucmpt 2 questions out of 3 questions and each question carries 4 marks =2x4= g§
Course OQutcomes (UGMATHCC04)
After comnleting the course, students will be able to
CO. | Course Outcome Cognitive POs PSOs
No. | Level  |Addressed Addressed |
CO1 ' general solution of homogenous and non- | R PO1, PO2, | PSO1
1 homogenous equation of higher order and their super PO3
position.
CO 2| Find power series solutions of differential equations, | R, Ap PO3, PO5 | PSO2
" levelop the ability to apply differential equations
|t Tonificant applied and/or theoretical problems.
CO3 1) cribe Euler's equation, method of undetermined | E PO3, PO4, | PSO3
icients and method of variation of parameters. PO35
CO4 | . .lyse vector functions (graphically or analytically) [ An PO4, PO6 | PSO4
" "nd derivatives, tangent lines, integrals, arc length,
~and curvature,
CO5 " onstrate their understanding of how physical | C PO4, PO6 | PSO5
| 'mena are modelled by differential equations and |
Pravoy P‘d ;
m Mlth&%@f::.mm. 16
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| dynamical systems. Implement solution methods | 1T
|| using appropriate technology. _ I |
R= remembering, U = understanding, Ap = applying, An = analysing, . =

Recommended Books

. Belinda Barnes and Glenn R. Fulford, Mathematical Modcling with Case Studies, A

Differential Equation Approach using Maple and Matlab, 2nd Fd.. Taylor and Francis
group, London and New York, 2009,

. C.H. Edwards and D.E. Penny, Differential Equations and Boundary Value problems
Computing and Modeling, Pearson Education India, 2005,
S.L. Ross, Differential Equations, 3rd Ed., John Wiley and Sons, India, 2004

Martha L. Abell, James P Braselton, Differential Equations with MATHEMATICA, 3rd
Ed., Elsevier Academic Press, 2004.

Murray, D., Introductory Course in Differential Equations, Longmans Green and Co.

. Boyce and Diprima, Elementary Differential Equations and Boundary Value Problems,
Wiley.

. G.F.Simmons, Differential Equations, Tata McGraw Hill
. Marsden, J., and Tromba, Vector Calculus, McGraw Hill.

- Maity, K.C. and Ghosh, RK. Vector Analysis, New Central Book Agency (P) Ltd.
Kolkata (India).

10. M.R. Speigel, Schaum’s outline of Vector Analysis.

ev_alhmin_g. and C = c;Eating _

SEMESTER - 111

Name of the Course: Theory of Real Functions & Introduction to Metric Spaces
Course Code: UGMATHCCO05-
Full Marks: 100 . [Credit: 6
Theory 7 % | Credits: 5

ak Full Marks: 65
Tutorial NN Credits: 1
Full Marks: 35

Number of classes required: 90
- r replaced vide BOS resolution dated 16.08.2019: 30%

Course Objectives (UGMATHCCO05)

The prime objectives of the course are:

To study the real valued functions that would develop an analytical ability to have a
more matured perspective of the key concepts of calculus, namely, limits, continuity,
differentiability and their applications.

Understand the concepts of analysis which evidently rely on the notion of distance.

To develop the usual idea of distance into an abstract form on any set of objects,
maintaining its inherent characteristics, and the resulting consequences.

Course Content

Theory of Real Functions & Introduction to Metric Spaces




Unit I: Limits of functions (& - § approach), sequential criterion for limits, divergence criteria,
Limit theorems, one sided limits. Infinite limits and limits at infinity.

Continuous functions, sequential criterion for continuity and discontinuity, Algebra of
continuous functions. Continuous functions on an interval, intermediate value theorem,
location of roots theorem, preservation of intervals theorem. Uniform continuity,
continuity criteria, uniform continuity theorem.

non-uniform
[25]

Unit 2: Differentiability of a function at a point and in an interval, Caratheodory’s theorem,

algebra of differentiable functions. Relative extrema, interior extremum theoren{ Rolle’s

theorem. Mean value theorem, intermediate value property of derivatives, Darbotik’s theéorem:

Applications of mean value theorem to inequalities and approximation of polynomials. [20]
et

Unit 3: Cauchy’s mean value theorem. Taylor’s theorem with Lagrangg’s form of remainder,

Taylor’s theorem with Cauchy’s form of remainder, application o{}”aylcﬁ"g theorem to convex

functions, relative extrema. Taylor’s series and Maclaurin’s serié’égxpansions of exponential

and trigonometric functions, In(1 + x), 14(ax + b) and (x+1)d} Application of Taylor’s theorem

to inequalities. "’%;g:,l\ [20]
\ N

Unit4: Metric spaces: Definition and examples. Opef

nand closed balls, neighbourhood, open
set, interior of a set. Limit point of a set, closed set, diameter of a set, subspaces, dense sets,

separable spaces. ‘Q‘ [20]

uestion Pattern for End Semeste r xamination (Course Code: UGMATHCC05)

Unit-1 (Theory of Real Function?&; marks)
1. Attempt 3 questions out of 4 questions and each question carries 2 marks = 3x2 =6
2. Attempt 2 question@ of 3 questions and each question carries 4 marks = 2x4 =8

Unit-2 (Theory of %eal Functions, 10 marks)

3. Attempt.,] questions out of 2 questions and each question carries 2 marks = 1x2 =2
4, Q uestions out of 3 questions and each question carries 4 marks = 2x4 = 8

Unit-3 (Theory of Real Functions, 14 marks)

5. Attempt 3 questions out of 4 questions and each question carries 2 marks =3x2 = 6
6. Attempt 2 questions out of 3 questions and each question carries 2 marks =2x4 = §

Unit-4 (Introduction to Metric Spaces, 12 marks)

7. Attempt 2 questions out of 4 questions and each question carries 2 marks =2x2 =4
8. Attempt 2 questions out of 3 questions and each question carries 4 marks =2x4= §

Prow owggaghr. Ko -
Dept.Of Mathematics
Ramaknshna Missien Vivekanande

Centenary College
Rahara, Kolkala-700118




Course Outcomes (UGMATHCCOS)

After completing the course, students will be able to
CO. | Course Outcome Cognitive POs PSOs
No.

!,evel Addressed Addressed

CO 1| Understand the sequential approaches of Iimi? U PO1, PO2, | PSO1
continuity, uniform continuity and some important PO3

properties.

CO 2| Recognize the difference between pointwise and POI, PO2, | PSO]

uniform convergence of a sequence of functions PO3

CO 4| Recall the defining properties of a metric space, and POI, PO2, 4 PSOI
determine whether a given function defines a metric PO3 . 1""";,

and get familiarize with open sets, closed sets and v \

Cantor set. N\

CO 3 | Apply the Mean Value Theorem and the Fundamental | Ap, E P03, PO4, | PSO3
Theorem of Calculus to problems in the context of real "POS"

analysis. >

R=remembering, U = understanding, Ap = applying, An = analysing, E :*i{alqating, and C = creating

Recommended Books
J
- R.Bartle and D.R. Sherbert, Introduction to Real.Analysis, John Wiley and Sons, 2003
. K.A. Ross, Elementary Analysis: The Theory of Calculus, Springer, 2004.
. A. Mattuck, Introduction to Analysis, Prentice Hall, 1999.
. S.R. Ghorpade and B.V. Limaye, a Coursé:in Calculus and Real Analysis, Springer,
2006. S

. T. Apostol, Mathematical Analysis, Narésa Publishing House
. Courant and John, Introduction to Calculus and Analysis, Vol II, Springer
. W. Rudin, Principles of Mathematical Analysis, Tata McGraw-Hill
. Terence Tao, Analysis II, Hindustan Book Agency, 2006
. SatishShirali and Ha.r'ikjghan L. Vasudeva, Metric Spaces, Springer Verlag, London,

10. S. Kumaresan, qufjjplogy of Metric Spaces, 2nd Ed., Narosa Publishing House, 2011.
11. G.F. Simmons, Introduction to Topology and Modern Analysis, McGraw-Hill, 2004.
% N\
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SEMESTER - ITI

Name of the Course: Group Theory I
Course Code: UGMATHCC06
Full Marks: 100 | Credit: 6
Theory Credits: 5

Full Marks: 65
Tutorial Credits: 1

Full Marks: 35
Number of classes required: 90 s £

Percentage of syllabus added or replaced vide BOS resolution dated 16.08.2019. 25%

{ -
Course Objectives (UGMATHCC06) ‘b

The prime objectives of the study are: "
¢ To introduce the fundamental theory of groups and their homomdzphisms.
* Understand the symmetric groups and group of symmetri
e Understand the Fermat’s Little theorem as a conse%&rf the Lagrange’s theorem on

finite groups.
Course Conten

Group Theory I

Unitl: Symmetries of a square, dihedral groupsydéfinition and examples of groups including
permutation groups and quaternion growough matrices), elementary properties of groups.
(15]

Unit 2: Subgroups and cxamp%[ subgroups, centralizer, normalizer, center of a group,
product of two subgroups. [10]

Unit 3: Properties of cyclic groups, classification of subgroups of cyclic groups. Cycle notation

for permutations, pfoperties of permutations, even and odd permutations, alternating group,
Lagrange’s theorem and consequences including Fermat’s Little theorem.

properties of cosets,
[25)
Unit 4:!“;0 irect product of a finite number of groups, normal subgroups, factor groups,
rem for finite abelian groups. [15]

Cauclx
Unit 5: ‘Group homomorphisms, properties of homomorphisms, Cayley’s theorem,
properties of isomorphisms. First, Second and Third isomorphism theorems. [25]

uestion Pattern for End Semester Examination (Course Code: UGMATHCCO06

Unit-1 (Group Theory I, 6 marks) . |
1. Attempt 1 questions out of 2 questions and each question carries 2 marks = 1x2 =2

2. Attempt 1 questions out of 2 questions and each question carries 4 marks = 1x4 =4

geh‘ilr\« el ft,u .
)
{, of Mathema "
nsgna Mission Vivekanand
o enary College

|
ﬂ.ng:rna. Kalhala-'roo‘l‘ll "

Unit-2 (Group Theory I, 6 marks)



3. Attempt 1 questions out of 2
4. Attempt | questions out of 2

Unit-3 (Group Theory I, 14 marks)

5. Attempt 3 questions out of 4
6. Attempt 2 questions out of 3

Unit-4 (Group Theory 1, 12 marks)

7. Attempt 2 questions out of 3
8. Attempt 2 questions out of 3

Unit-5 (Group Theory I, 12 marks)

9. Attempt 2 questions out
10. Attempt 2 questions out

questions and each question carries 2 marks = |
qQuestions and each question carries 4 marks = I

questions and each question carries 2 marks
questions and each question carries 2 marks

%7 =7
X4 :4

:3):2 =6
=24 =g

(‘

S

questions and each question carries 2 marks€2 <€y
questions and each question carries 4 marks

=M4=g

\

\
L

a .

\
of 3 questions and each question carries 2 marks =2x2 =4
of 3 questions and each question Carries 4 marks =2x4= g

Course Outcomes (UGI\;IA"I‘HCC061

After completing the course, student

s will be ablelto
CO. | Course Outcome . ¥ Cognitive[PQOs PSOs
No. L/ Level  |Addressed |Addressed
COl| Understand the External direct product of a finite groups, | U PO1, PO2, | PSO1
finite abelian groups and Cauchy’s theorem. PO3
CO2 Understand and classify the permutation of a group, | U, An | PO4, PO6 | PSO4
centre of a group, Lagrange’s theorem and Fermat’s
Little theorem. A o i
CO3 Apply different properties-of group homomorphisms and Ap,C | PO4,P0O6 | PSO4
isomorphisms theoréms and Cayley’s theorem in solving
problems. v
CO4 Develop ‘the. ability to graphically or mathematically | C PO4, PO6 | PSOS
analyse the different theorem on Group by presentation. ]

R= remembering,

U = understanding, Ap = applying, An

John B. Fraleigh, A First Course in Abst

= analysing, E = evaluating, and C = creating
Recommended Books
== tded DooKs

ract Algebra, 7th Ed., Pearson, 2002.

M. Artin, Abstract Algebra, 2nd Ed., Pearson, 2011.

3 Joseph A. Gallian, Contemporary Abstract Algebra, 4th Ed., Narosa Publishing
House, New Delhi, 1999

4. Joseph J. Rotman, An Introduction to the Theory of Groups, 4th Ed.. Springer
Verlag, 1995.

5. L.N. Herstein, Topics in Algebra, Wiley Eastern Limited, India, 1975,

6.

D.S. Malik, John M. Mordeson and M.K. Sen, Fundamentals of abstract algebra.

Trav, Z':.h.a“\' K

Dept. of Mathematics

Ramakrishna Mission Vivekanandy

Centenary College

Rahara, Kolkata-7001 8
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__ SEMESTER-1II

Name of the Course: Numerical Methods

Course Code: UGMATHCC07 o

Full Marks: 100 S _—____ffédﬁirt_:_(;‘_' e

Theory Credits: 4 —
| Full Marks: 65

Practical Credits: 2 s
Full Marks: 35

Number of classes required: 90 S
Percentage of syllabus added or replaced vide BOS resolution dated 16,08 2019.25%

)

Course Objectives (UGMATHCC07) .
The prime objectives of the course are: >

® To develop an understanding of the elements of error analysis H numerical
methods and certain proofs.

® The main objective of this course is to provide students with an‘introduction to the
field of numerical analysis.

¢ Derive appropriate numerical methods to solve problems on interpolation.

e Derive appropriate numerical methods to solvg?% s based on probability.

¢ Prove results for various numerical root finding niethods.

Course C%ent
6 N\

Unit 1: Algorithms. Convergen: ﬁ!: relative, absolute. Round off. Truncation. [2]
Unit 2: Transcendental and polyndgiial equations: Bisection method, Newton’s method, secant
method, Regula-falsi methiod, fixed point iteration, Newton-Raphson method. Rate of

convergence of these meth [10]

Unit 3: System of lig algebraic equations: Gaussian elimination and Gauss Jordan methods.
Gauss Jacobi@od, uss Seidel method and their convergence analysis. LU decomposition:

Numerical Methods

[10]

Unit lation: Lagrange and Newton’s methods. Error bounds. Finite difference
operators.'Gregory forward and backward difference interpolation. Numerical differentiation:
Methods based on interpolations, methods based on finite differences. [13]

Unit 5: Numerical Integration: Newton Cotes formula, Trapezoidal rule, Simpson’s 1/3rd rule,

Simpsons 3/8th rule, Weddle's rule, Boole’s Rule. Midpoint rule, Composite trapezoidal rule,
composite Simpson’s 1/3rdrule, Gauss quadrature formula. The algebraic eigen value problem:
(15]

Power method. Approximation: Least square polynomial approximation:

inary di i ions: i imations, Picard’s
Unit 6: Ord differential equations: The method of success,we approximations,
method, Taylor series method of successive appmxima}ion. Euler s method, the modified Euler

varairn S
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method, Runge-Kutta methods of orders two and four.

Unit -7: Practical - Numerical Methods Lab List of practical (using any software)

« Calculate the sum 1/1 + 172+ 1/3+1/4+ +1/N.

< Enter 100 integers into an array and sort them in an ascending order.
< Solution of transcendental and algebraic equations by

< Bisection method

< Newton Raphson method.

< Secant method. 4
Regula Falsi method. k

< Solution of system of lineqwaar equations

< LU decomposition method

< Gaussian elimination method N ”‘\
« Gauss-Jacobi method ~ \ '
% Gauss-Seidel method

Interpolation
«+ Lagrange Interpolation
% Newton Interpolation

% Numerical Integration

Trapezoidal Rule

Simpson’s one third rule
Weddle’s Rule o\
Gauss Quadrature \
Method of finding Eigenyalue by Power method
Fitting a Polynomial Fangtion

Solution of ordinary diffetential equations

% Eulermethod ™/

% Modified Euler method

% Runge Kutta' method

» . .
e o 0.0

L)
>

.
" o

»
g

»

.
(d

*

Note: For anyof the CAS (Computer aided software) Data types-simple data types, floating
data types;.character data types, arithmetic operators and operator precedence, variables and
constant declarations, expressions, input/output, relational operators, logical operators and

logical'expressions, control statements and loop statements, Arrays should be introduced to the
students.

uestion Pattern for End Semester Examination (Course Code: UG

Unit-1 (Numerical Methods, 2 marks)
1. Attempt 1 questions out of 2 questions and each question carries 2 marks = 1x2 =2

Rewan .

nes
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Unit-2 (Numerical Methods, 10 marks)

2. Attempt 2 questions out of 3 questions and each question carries 5 marks = 2x5 =10

Unit-3 (Numerical Methods, 6 marks)

3. Attempt 1 question out of 1 question and each question carries 1 mark =1x[ = |
4. Attempt 1 questions out of 2 questions and each question carries 5 marks =[x5=5§

Unit-4 (Numerical Methods, 10 marks) (')

5. Attempt 2 questions out of 3 questions and each question carries 5 marks =}%§ =10

Unit-5 (Numerical Methods, 12 marks)

6. Attempt 1 questions out of 2 questions and each question carrie%ark =1x2 =2
7. Attempt 2 questions out of 3 questions and each question carries 4harks =2x5= 1()

Unit-6 (Numerical Methods, 10 marks)
8. Attempt 2 questions out of 3 questions and each q ies 5 marks =2x5 =10

Course Qutcomes (U%A;l‘ HCCO?)

After completing the course, students will be able to

CO. | Course Outcome ({I Cognitive POs PSOs
No. Level  |Addressed |Addressed
CO 1 | Implement a variety of numerical algorithms using | R, U PO1, PO2, | PSO1
appropriate technology. o PO3
CO 2| Compare the viability of’\ t@erent approaches to the | E P03, PO4, | PSO3
numerical solution problems arising in roots of POS

solution of non-lin equations, interpolation and
approximation,

CO 3| Analyse the Q;Sr incumbent in any such numerical | An PO4,PO6 | PSO4

approximation.
CO4 Um%faphicauy or numerically analyse the | U, An | PO4, PO6 | PSO4
rent

di ods of Numerical method by computer
practieal.
CO5 ﬁ%{ical differentiate and integrate, solution of linear | C PO4, PO6 | PSOS5
?1 s using different method.
R=remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

Recommended Books

. Brian Bradie, A Friendly Introduction to Numerical Analysis, Pearson Education,

India, 2007.
2. M. Jain, S.R.K. Iyengar and R.K. Jain, Numerical Methods for Scientific and
Engineering ‘ .
3. Computation, 6th Ed., New age International Publisher, India, 2007.
Provvajom Kye e
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. C.F. Gerald and P.O. Wheatley, Applied Numerical Analysis,
India, 2008,

5. Uri M. Ascher and Chen Greif, A First Course in Numerical Methods, 7th Ed., PHI
Learning Private Limited, 2013, '

6. John H. Mathews and Kurtis D. Fink, Numerical Methods using Matlab, 4th Fd
PHI Learning Private Limited, 2012. o

7. Scarborough, James B., Numerical Mathematical Analysis, Oxford and IBH
publishing co.

8. Atkinson, K. E., An Introduction to Numerical Analysis, John Wiley and Sons
1978. '

SEMESTER -1V %
Name of the Course: Riemann Integration and Series of Functions - I
Course Code: UGMATHCCO08 JC\‘*
Full Marks: 100 | Credit: 6 Y i
Theory Credits: 5 \Q_
e Full Marks: 65 -~
utori Credits: 1 )
Full Marks;35 ™

Number of classes required: 90 ‘
Percentage of syllabus added or replaced vide BOS resolution dated 16.08.2019: 20%

Course Obiective% GMATHCCO08)
The prime objectives of the course are: '

e To understand the integration o, ded functions on a closed and bounded interval
and its extension to the cases wheré-either the interval of integration is infinite, or the
integrand has infinite limits'at a finite number of points on the interval of integration.

e To understand the sman series of real valued functions, and an important class

of series of functions Wer series).

Q Course Content

Riemann lnte%gion and Series of Functions

Unitl$ %n integration: inequalities of upper and lower sums, Darbaux integration,
D rem, Riemann conditions of integrability, Riemann sum and definition of
Ri integral through Riemann sums, equivalence of two definitions. Riemann
integrability of monotone and continuous functions, properties of the Riemann integral;
definition and integrability of piecewise continuous and monotone functions. Intermediate
Value theorem for Integrals; Fundamental theorem of Integral Calculus. Function defined by

definite integral r /(r)dr and its properties. Primitive or [ndefinite Integral. Properties

of definite integral. Definition of log x (x > 0) as an integral and deduction of simple properties
including its range, Definition of ¢ and its simple properties.

First Mean Value Theorem of Integral Calculus, Statements and applications of Second Mean
Value Theorem of Integral Calculus (both Bonnett's form and Weierstrass form) Theorem on
method of substitution for continuous functions. « Fravagan kpKane . (25)

ot mMalnematics
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Ram Centensry (;.,lmq-1 -
iy Kotkata-700

25

Pearson Education,




and summation results for series.

¢ nd S er

Unit-2 (Riemann Integration, S marks)

5. Attempt 2 questions out of 3 qu

7. Attempt 2q

Unit-5 (Seri unctions, 10 marks)

B e it el i A A ———

Unit-1 (Riemann Integration, 15 marks)
1. Attempt 3 questions out of 4 questions and each que

Unit2: Improper integrals. Convergence of Beta and Gamma functions.

amination

\

Unit-3 (Riemann Integration, 10 marks) %

Unit3: Pointwise and uniform convergence of sequence of functions. Theorems on continuity,

derivability and integrability of the limit function of a sequence of functions. Series of
functions: Theorems on the continuity and derivability of the sum function of a series of
functions; Cauchy criterion for uniform convergence and Weierstrass M-Test.
Unit4: Fourier series: Definition of Fourier coefficients and series, Reimann Lebesgue lemma,
Bessel's inequality, Parseval's identity, Dirichlet's condition. Examples of Fourier expansions

[20]

(20}

Unit$: Power series, radius of convergence, Cauchy Hadamard theorem. Differentiation and
integration of power series; Abel’s theorem; Weierstrass approximation theorem.”

"o

stion&qigs 5 marks = 3x5 =15

2. Attempt 1 questions out of 2 questions and each question carries 2 marks = %2 =2
3. Attempt 1 questions out of 2 questions afh{&x'ch question carries 3 marks = 1x3 =3

4. Attempt 1 questions out of 2'fuestions and each question carries 2 marks =1x2 =2

ions and each question carries 2 marks =2x4 = §8

Unit-4 (Riemann Integra% 10 marks)

pt 1 questions out of 2 questions and each question carries 2 marks =1x2 =2
pt 2 questions out of 3 questions and each question carries 4 marks =2x4= §

Course Outcomes (UGMATHCCO08)

Afier completing the course, students will be able to

6. Attempt 1 questions out of 2 questions and each question carries 2 marks =1x2 =2
g:jons out of 3 questions and each question carries 4 marks =2x4= 8§

CO. | Course Outcome
No.

a4

and applications.

e

of

CO 1) Develop a knowledge about Riemann Integration, [ U
Fourier series and Power series, hence their properties

ﬂmwg:k;;,

Mathematica
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_Addressed  Addressed
POL. PO2. | PSOI
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integrability conditions, the sequence of functions,
series of functions and their natures by presentation.

Recommended Books

CO 2 | Recognize the difference between pointwise and | R POI, PO2, | PSOI
uniform convergence of a sequence of functions. PO3

CO 3 | Illustrate the effect of uniform convergence on the limit | U POI1, PO2, | PSOI
function with respect to continuity, differentiability, and PO3
integrability.

CO 4| Demonstrate graphically or analytically analyse | U, Ap | PO3, PO5 | PSO2

¢

R=remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

K.A. Ross, Elementary Analysis, The Theory of Calculus, Undergra&sqte Tths in

Mathematics, Springer (SIE), Indian reprint, 2004.

R.G. Bartle D.R. Sherbert, Introduction to Real Analysis, 3rd

Sons (Asia) Pvt. Ltd., Singapore, 2002.

chrwhbhn Wiley and

Charles G. Denlinger, Elements of Real Analy51s, }dn*&m& Bartlett (Student

Edition), 2011.

S. Goldberg, Calculus and mathematical analysis. : ¢:

Santi Narayan, Integral calculus.
T. Apostol, Calculus I, I1.

| 3

SEMESTER — IV

Name of the Course: Multivariate Calculué'-

Course Code: UGMATHCC09.¢

Full Marks: 100 e N | Credit: 6
Theory AN Credits: 5
#~. | Full Marks: 65
Tutorial Credits: 1
Full Marks: 35

Number of classé"s;éhuired: 90

Percentage of syllabus added or replaced vide BOS resolution dated 16.08.2019: 20%

\Nh

e

Course Objectives (UGMATHCC09)

. _-’-"
LN z \

The pnme objectwes of the course are:

e To understand the extension of the studies of single variable differential and integral
calculus to functions of two or more independent variables.

Expertise the students to make use of Computer Algebra Systems by which these
concepts may be analyzed and visualized to have a better understanding.

To become aware of applications of multivariable calculus tools in physics, economics,

optimization.

Understand the architecture of curves and surfaces in plane and space, etc.

‘(’m;g‘an..&- Kowns

of Mathematics

Ramakrishna Mis
Centenary College
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Multivariate Calculus

Unitl: Functions of several variables, limit and continuity of functions of two or more
variables. Partial differentiation, total differentiability and differentiability, sufficient condition
for differentiability. Chain rule for one and two independent parameters, directional
derivatives, the gradient, maximal and normal property of the gradient, tangent planes, Extrema
of functions of two variables, method of Lagrange multipliers, constrained optiqiution

problems . ~130]
L

Unit2: Double integration over rectangular region, double integration over ﬂ?:reclangular
region, Double integrals in polar co-ordinates, Triple integrals, triple infegtal over a
parallelepiped and solid regions. Volume by triple integrals, cylindrical and spherical co-
ordinates. Change of variables in double integrals and triple integrals. ¢ , [25]
b o

Unit3: Definition of vector field, divergence and curl. Line int}grals applications of line
integrals: mass and work. Fundamental theorem for line integrals, conservative vector fields,
independence of path. ¢ [15]

Unitd: Green’s theorem, surface integrals, mtegrals over parametrically defined surfaces.
Stoke’s theorem, The Divergence theorem. [20]

Question Pattern for End Semester Exaluination (Course Code: UGMATHCC09)

Unit-1 (Multivariate Calculus,13 ;uarl(s)
1. Attempt 1 question out of I"question and each question carries 1 mark = 1x] =1
2. Attempt 3 qucsti0n§_=_9u5 of 4 questions and each question carries 4 marks = 3x4 =12

Unit-2 (Multivariafe Calculus, 12 marks)

3. Attempt Z\QUCSUOHS out of 3 questions and each question carries 2 marks = 2x2 =4
4. Attempt‘? questions out of 3 questions and each question carries 4 marks = 2x4 =8

Unj_t-_3 (Multivariate Calculus, 13 marks)

5. Attempt 1 question out of 1 question and each question carries 1 mark =lx]1=1
6. Attempt 3 questions out of 4 questions and each question carries 4 marks =3x4 =12

Unit-4 (Multivariate Calculus, 12 marks)

7. Attempt 2 questions out of 3 questions and each question carries 2 marks =2x2 =4
8. Attempt 2 questions out of 3 questions and each question carries 4 marks =2x4=8

kﬂm%n’;ﬂ ' em "
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Course Outcomes (UGMATHCC09)

After completing the course, students will be able to

CO. [ Course Outcome Cognitive POs PSOs
No. Level Addressed |Addressed
CO1 | Evaluate double and triple integrals over rectangular | E PO3, PSO3
and non-rectangular region and volume by triple PO4,
integrals in cylindrical and spherical coordinates. PO5
CO2 | Demonstrate their ability to graphically or numerically | Ap, E | PO3, PSO3
analyze Partial differentiation, condition for PO4,
differentiability relation between divergence theorem POS5
by presentation. s (_ :
CO3 | Analyze the fundamental theorem of calculus and see U, An P04,\\:1V§SO4
their relation in calculus, leading to the more PO6
generalized version of Stokes' theorem in the setting of X | *J--\:‘s,
differential forms. N
CO4 | Analyze functions of several variables to find limit, An™_ | PO4, PSO4
continuity and differentiability. [ PO6
COS | Differentiate vector fields, determine gradient vector | C PO4, PSO5
fields and find potential functions. o\ N\ PO6

o

0 o8B N @ N

ii.

R=remembering, U = understanding, Ap = applying, An = analysing; E

10,

Recommended Books

Ny’

= evaluating, and C = creating

G.B. Thomas and R.L. Finney, CaIcﬁ_l'us, 9th Ed., Pearson Education, Delhi, 2005.
M.J. Strauss, G.L. Bradley and K. J. Smith, Calculus, 3rd Ed., Dorling Kindersley

(India) Pvt. Ltd. (Pearson Edﬁcgt'ion), Delhi, 2007.

E. Marsden, A.J. Tromba and'A. Weinstein, Basic Multivariable Calculus, Springer

(SIE), Indian reprint, 2005,

James Stewart, Multiyariable Calculus, Concepts and Contexts, 2nd Ed., Brooks

/Cole, Thomson Leaming, USA, 2001

T. Apostol;Mathematical Analysis, Narosa Publishing House
Courant and John, Introduction to Calculus and Analysis, Vol II, Springer
W. Rudin, Principles of Mathematical Analysis, Tata McGraw-Hill
MarsdEn:‘J, and Tromba, Vector Calculus, McGraw Hill.
\ Mai'itxgl'fK.C. and Ghosh, R.K. Vector Analysis, New Central Book Agency (P) Ltd.

Kolkata (India).

“\M.R. Speigel, Schaum’s outline of Vector Analysis.

\(),,M m}“k’(ﬂ.ﬂm .
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Terence Tao, Analysis II, Hindustan Book Agency, 2006
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Name of the Course: Ring Theory and linear Algebra |

SEMESTER -1V

Course Code: UGMATHCCI10

__Full Marks: 100

[ Credit: 6 o

Theory

Credits: 5
Full Marks: 65

Tutorial

Credits: 1
Full Marks: 35

Number of classes required: 90
19: 20%

Percentage of syllabus added or replaced vide BOS resolution dated 16.08.20

F
Fi

maltrix.

uestion

Course Objectives (UGMATHCC10) ~

\.

The prime objectives of the course are:

e To understand the Ring theory and domain.
To introduce the fundamental theory of two objects, namely - nngs ‘and vector spaces,

and their corresponding homomorphisms. ™.
To determine the eigen values and eigen vectors.
e To understand the concept of Algebra of linear transformations and matrices.

Ring Theory and Linear Algebra I

Unitl: Definition and examples-of ;ingéﬁ, properties of rings, subrings, integral domains and
fields, characteristic of a ring. Ideal, ideal generated by a subset of a ring, factor rings,
operations on ideals, prime[and maximal ideals. [25]

Unit2: Ring homomorphisms, properties of ring homomorphisms, [somorphism theorems I, II
and III, field of quotlenIs

Unit3: Vect%spaces subspaces, algebra of subspaces, quotient spaces, linear combination of
vectors, linear span, linear independence, basis and dimension, dimension of subspaces. [20]

Unit4? Linear transformations, null space, range, rank and nullity of a linear transformation,
matrix representation of a linear transformation, algebra of linear transformations.
Isomorphisms, Isomorphism theorems, invertibility and isomorphisms, change of coordinate

Unit-1 (Ring Theory, 12 marks)
1. Attempt 2 questions out of 3 question and each question carries 2 marks = 2x2 =4
2. Attempt 2 questions out of 3 questions and each ;H:esuon carries 4 marks = 2x4 =§

for E

\J

{}

- Y
% ' |

-
-

Course Content

) -

(20]

(23]

v (\.\ o
.of udh.mn

Ramaknshna Mission V!uh anande 30
Clﬂlvnlﬂl College
gikala-T00110




3

Unit-2 (Ring Theory, 10 marks)

Unit-3 (Linear Algebra I, 14 marks)

5. Attempt | question out of 1 question and each question carries 2 marks =1x2 = 2

Attempt 1 question out of 2 questions and each question carries 2 marks = 1x2 =2
4. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2x4 =8

6. Attempt 3 questions out of 4 questions and each question carries 4 marks =3 x4 =12

Unit-4 (Linear Algebra I, 14 marks)

7. Attempt 1 questions out of 2 questions and cach question carries 2,31‘1“}
8. Attempt 3 questions out of 4 questions and each question carries 4

X

«

mar.

(

et

3

§ =1%x2=2
s =3x4=12

. ¢
Course Outcomes (UGMATHCC10)
After completing the course, students will be able to N\
CO. | Course Outcome N\ Cognitive [POs PSOs
No. NS Level Addressed  |Addressed
CO 1| Assess properties implied by the definitions of rings, | U, Ap | PO3, PO5 | PSO2
factor rings, prime and maximal ideals.™, "
CO 2 | Use the concepts of isomorphisf*and homomorphism Ap PO3, PO5 | PSO2
for rings. N\
CO3|Use the definition add properties of linear | R, Ap [PO3,PO5 | PSO2
transformations and matrices.of linear transformations
and change of basis, “including kernel, range and
isomorphism. ...
CO 4| Analyse and demonstrate examples of ideals and An,E | PO4,PO6 | PSO4
quotient rings. %/
CO 5 Demonstrat&e’“@'aphically or analytically analyze prime | C PO4, PO6 | PSO5
and'maximal ideals, homomorphism and isomorphism
| «theorem.on rings and vector spaces by presentation.

R= remgmbering, U = understanding, Ap = applying, An =

Recommended Books

M. Artin, Abstract Algebra, 2nd Ed., Pearson, 2011.

Stephen H. Friedberg, Arold J. Insel, Lawrence E.

House, New Delhi, 1999,

S. Lang, Introduction to Linear Algebra, 2nd Ed., Springer, 2005.
Gilbert Strang, Linear Algebra and its Applications, Thomson, 20fpme

Rarara ok ata.

analysing, E = evaluating, and C = creating

John B. Fraleigh, A First Course in Abstract Algebra, 7th Ed., Pearson, 2002.

Spence, Linear Algebra, 4th
Ed., Prentice- Hall of India Pvt. Ltd., New Delhi, 2004, -

Joseph A. Gallian, Contemporary Abstract Algebra, 4th Ed., Narosa Publishing

fv-aw
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S. Kumaresan, Linear Algebra- A Geometric Approach, Prentice Hall of India,

1999,

8. Kenneth Hoffman, Ray Alden Kunze, Linear Algebra, 2nd Ed., Prentice-Hall of
India Pvt. Ltd., 1971.

9. D.A.R. Wallace, Groups, Rings and Fields, Springer Verlag London Ltd., 1998.

10.  D.S. Malik, John M. Mordeson and M.K. Sen, Fundamentals of abstract algebra.

SEMESTER -V

Name of the Course: Partial Differential Equations and Applications C_
Course Code: UGMATHCC11 S 7
Full Marks: 100 | Credit: 6 O\
Theory Credits: 4

Full Marks: 65 rb
Practical Credits: 2

Full Marks: 35
Number of classes required: 90 N
Percentage of syllabus added or replaced vide BOS resolution dated 16.08.2019: §0%

J i

Course Outcomes (UGMATHCCI11)

The prime objectives of the course are: —K

* To form and solve partial differential equiations and use them in solving some physical
problems.

e To derive heat and wave equations ifs 2D and 3D.

e Find the solutions of PDEs are determitied by conditions at the boundary of the spatial
domain and initial conditions#t time zero.

* Understand the technique. iﬁﬁx&tion of variables to solve PDEs and analyze the
behaviour of solutions in t€rms of eigen function expansions.

%anf Course Content
Partial Differential Equations and Applications

b
Unitl: Partial di?fenghtial equations — Basic concepts and definitions. Mathematical problems.
First- order”équations: classification, construction and geometrical interpretation. Method of
cha.racQ&n or obtaining general solution of quasi linear equations. Canonical forms of first-
rgtr linedr equations. Method of separation of variables for solving first order partial
di re;?nal equations, [15]

Unit2: Derivation of heat equation, wave equation and Laplace equation. Classification of
second order linear equations as hyperbolic, parabolic or elliptic. Reduction of second order
linear equations to canonical forms. [15]

Unit3: The Cauchy problem, Cauchy-Kowalewskaya theorem, Cauchy problem of an infinite
string. Initial boundary value problems. Semi-infinite string with a fixed end, semi- infinite
string with a free end. Equations with non-homogeneous boundary conditions. Non-
homogeneous wave equation. Method of separation of vanables. solving the wbratmg string

conduction ptohlem »mw W
pmblem solm the - . of Mathematics [l 5 ]
Ramakrishna Mission Vivehanande

Centenary College 32
Mshara, Xolkata-700118




Unitd: Central force. Constrained motion, varying mass, tangent and normal components of
acceleration. modelling ballistics and planetary motion, Kepler's second law. (15]

Practical
Unit 5: (Using Any Software)

Solution of Cauchy problem for first order PDE.
Finding the characteristics for the first order PDE.
Plot the integral surfaces of a given first order PDE with initial data.

’u &u . &,
Solution of wave equation a -c - 0 for the following assocrﬁe\ci

conditions:

u(x,0)=¢(x).u, (x,0)=y (x),xe R,t>0. QJ
u(2.0)= $(x)ot, (2:0) =y (x),u(0,1) = 0,x € (Brep). 1 > 0.

u 0 _ .
—c*—=0for the following associated

Solution of wave equation —
. o | o

conditions:
u(x,0)=¢(x).u(0,1)=a,u(l,t)=bxe (0,1),£>0.

u(x,0)=¢(x),xe R, 0<t<T. [30]

Question Pattern for End Senv&gt:§mimﬁon (Course Code: UGMATHCC11)

Unit-1 (Partial Differential DE“ tions, 14 marks)

1. Attempt 2 question&f of 3 question and each question carries 2 marks = 2x2 =4
2. Attempt 2 qaestions out of 3 questions and each question carries 5 marks = 2x5 =10

Unit-2 (Partial Differential Equations, 10 marks)
s
3. anen\lﬁk&uestions out of 3 questions and each question carries 5 marks = 2x5 =10
Unit-3 (?;'rﬁal Differential Equations, 14 marks)

4%mpt 2 questions out of 3 questions and each question carries 7 marks =2x7 =14
Unit-4 (Partial Differential Equations, 12 marks)

5. Attempt 1 questions out of 2 questions and each question carries 2 marks =1x2 =2
6. Attempt 2 questions out of 3 questions and each question carries 5 marks =2x5=10

Yoor an Ko . {m&_
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Course

utcomes

GMATHCC11

After completing the course, students will be able to

CO. | Course Outcome Cognitive POs PSOs

No. Level ddressed |Addressed

CO 1| Be familiar with the modelling assumptions and derivations | Ap PO3, PSO2
that lead to PDEs. PO5

CO 2 | Recognize the major classification of PDEs and the | U, An | PO4, PSO4
qualitative differences between the classes of equations. PO6

CO 3 | Demonstrate graphically or analytically analyze the solution | An, C PO4, C PSO4
of Cauchy problem, characteristic for PDE and solution of PO6 p)
Heat equation by python languages.

CO 4 | Be competent in solving linear PDEs using classical solution | C PO4, | PSOS
methods. "PO6

ahd C = creating

Bodies, Loney Press

Tyn Myint-U and Lokenath Debnath, Linear P
Scientists and Engineers, 4th edition, Springer, Indian print, 2006.
S.L. Ross, Differential equations, 3rd Ed., !
Martha L Abell, James P Braselton, Differen
3rd Ed., Elsevier Academic Press, 2004.
Sneddon, I. N., Elements of Partial D1

Miller, F. H., Partial Differenti
Loney, S. L., An Elementary Tréatise on the Dynamics of particle and of Rigid

%

9

R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluati
Recommended Books

Wiley and Sons, India, 2004.
equations with MATHEMATICA,

gsntial Equations, McGraw Hill.
uations, John Wiley and Sons.

arti: &‘emia} Equations for

.
{\“ SEMESTER -V

Name of the Course:, Group Theory II

Course Code: UGMATHCC12

~

| Credit: 6

Full Marks: 100

Theory N\ Credits: 5
\} Full Marks: 65

T toﬁ%};\' . Credits: 1

{-\ ol Full Marks: 35

Course Objectives (UGMATHCC12)

The prime objectives of the course are:

F Number of classes required: 90
¢ of syllabus added or replaced vide BOS resolution dated 16.08.2019: 20%

To develop an in-depth understanding of one of the most important branch of the
abstract algebra with applications to practical real-world problems.
Understand the classification of all finite abelian groups.
Understand Sylow Theorems, Cauchy’s theorem and simplicity of An for n >5.

Foow

Rahara, Kolks

hna Mission V

o
Deft, of Mathematics

Ramakns
- Centenary College

1a-700118

kows .

ivekanande

34




Course Content
Group Theory Il

Unitl: Automorphism, inner automorphism, automorphism groups, automorphism groups of
finite and infinite cyclic groups, applications of factor groups to automorphism groups,
Characteristic subgroups, Commutator subgroup and its properties. [25]

Unit2: Properties of external direct products, the group of units modulo n as an extei‘@;lirect
product, internal direct products, Fundamental theorem of finite abelian group [20]

Unit3: Group actions, stabilizers and kernels, permutation representat_iﬂon associated with a
given group action. Applications of group actions. Generalized Ca@s theorem. Index

theorem. \I‘ (20]

Unit4: Groups acting on themselves by conjugation, class_equation and consequences,
conjugacy in Sn, p-groups, Sylow’s theorems and consequent auchy’s theorem, Simplicity’
of An for n > 5, non-simplicity tests. [25]

uestion Pattern for End Semester Examination(Course Code: UGMATHCC12)

Unit-1 (Group Theory II, 14 marks)

N\
1. Attempt 3 questions out‘gf ﬂgstion and each question carries 2 marks = 3x2 =6

2. Attempt 2 questions gut 6f 3 questions and each question carries 5 marks = 2x4 =8

Unit-2 (Group Theory Il,{l{;arks)

3. Attempt g|,1 questions out of 2 question and each question carries 2 marks = 1x2 =2
4. Attempt 2"questions out of 3 questions and each question carries 5 marks = 2x4 =§

Unit-3 @eoq IL, 14 marks)
\ A

S\A mpt 3 questions out of 4 question and each question carries 2 marks = 3x2=6
6. ttempt 2 questions out of 3 questions and each question carries marks = 2x4 =§

Unit-4 (Group Theory II, 12 marks)

T Attempt 2 questions out of 3 questions and each question carries 2 marks =2x2 =4
8. Attempt 2 questions out of 3 questions and each question carries 4 marks =2x4=8

DeptVol Mathemaltics
Remakrishna Mission Vivekanande
Centenary College
Rahara, Kolkata-700118




ourse Outcomes (UG THCC12

After completing the course, students will be able to

CO. | Course Outcome ognitive POs SOs
No. Level Addressed | Addressed
CO 1 | Explain the concept of group homomorphism, | U, E PO3, PO4, | PSO3
isomorphism and automorphism. POS5
CO 2 | Infer the properties of external and internal direct [ An PO4, PO6 | PSO4
product and fundamental theorem of finite abelian
groups, conjugates, the Class Equation, p-groups, ‘ J
Cayley’s theorem and Sylow’s theorems. .4
CO 3 | Derive and apply Sylow Theorems, Cauchy’s theorem | An, E PO4, PO6 | PSO4
and simplicity of An for n >5. N\
CO 4| Design graphically or analytically analyse the |C 'PO4, PO6 | PSO5
application of factor groups to automorphism groups, [ % g -
, o NN
Sylow’s theorem and consequences, simplicity of \‘%
alternating groups and conjugacy in Sn by "\
presentation. -

R= remembering, U = understanding, Ap = applying, An =@analysing, E = evaluating, and C = creating

Recommended Books

1. John B. Fraleigh, A First Course in Abstract Algebra, 7th Ed., Pearson, 2002.

2. M. Artin, Abstract Algebra, 2nd Ed., Pearson, 2011.

i 8 Joseph A. Gallian, Ccfntempc:rar‘j;'r Abstract Algebra, 4th Ed., Narosa Publishing
House, 1999. ¢

David S. Dummit and Richard M. Foote, Abstract Algebra, 3rd Ed., John Wiley and

4.

Sons (Asia) Pvt. Ltd., Singapore, 2004.
5 J.R. Durbin, Modem Algebra, John Wiley & Sons, New York Inc., 2000.
6. D. A.R. “lelagﬁc, Groups, Rings and Fields, Springer Verlag London Ltd., 1998
7 D.S. Malik, JQ@E M. Mordeson and M.K. Sen, Fundamentals of abstract algebra.
8.

LN. Heg}ein, Topics in Algebra, Wiley Eastern Limited, India, 1975.
1t:; \
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~ SEMESTER -V
Name of the Course: Linear Programming
4 Course Code: UGMATHDSEO1

YeFyll Marks: 100 | Credit: 6 ]
Theory Credits: 5
Full Marks: 65
Tutorial Credits: |
Full Marks: 35

Number of classes required: 90

Course Qutcomes (UGMATHDSEO1) ﬂ“"mgn-@«e '

The prime objectives of the course are: Dept. of Mathematics
Ramaknshna Mission Vivekanande
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To develop the ideas underlying the Simplex Method for Linear Programming Problem,
as an important branch of Operations Research.

Understand the Linear programming problems with applications to transportation,
assignment and game problem.

Understand the application of linear programming problems in manufacturing resource
planning and financial sectors.

Course Content

Linear Programming . \

Unit 1: Introduction to linear programming problem. Theory of simplex met graphical
solution, convex sets, optimality and unboundedness, the simplex algorithm, simplex method -
intableau formaty introduction to artificial variables, two-phase meth@ig-m method and

their comparison. [30]
Unit 2: Duality, formulation of the dual problem, priri -dﬁ?elaﬁonships, economic
interpretation of the dual. :

Transportation problem and its mathematical formulation, nofthwest-corner method, least cost
method and Vogel approximation method for d ination of starting basic solution,
algorithm for solving transportation problem, assignment problem and its mathematical
formulation, Hungarian method for solving ent problem. [30]

games, games with mixed strategies,
solution of games.

ical solution procedure, linear programming

Unit 3: Game theory: formulation of tw@gin zero sum games, solving two person zero sum
i

_ (30]
uestion Pattern for End S:hter Examination (Course Code: UGMATHDSEO1
Unit-1 (Linear Pro%l;gmming, 15 marks)
1. Attcmgt;iques}ﬁons out of 4 question and each question carries 5 marks = 3x5 =15
Unit-2 (Li ear‘l?l"ogramming, 20 marks)
2;.,hftcrﬁpt 4 questions out of 6 questions and each question carries 5 marks = 4x5 =20

Unit-3 (Linear Programming, 15 marks)

3. Attempt 3 questions out of 4 questions and each question carries S marks = 3x5 =15

ﬁm"l”‘h&n&' Kane.
Defi. of Mllhom_ancu
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Course Qutcomcs(UGMATHDé‘EOl )

After completing the course, students will be able to
CO. | Course Outcome ognitivePOs SOs |
No. Level  |Addressed [Addressed
CO 1 | Formulate optimization problems and solve them using | C PO4, PSOS5
different methods. PO6
CO 2 | Place a Primal linear programming problem into standard E,C PO4, PSO5
form and use the Simplex Method or Revised Simplex PO6
Method to solve it and find the dual, and identify and
interpret the solution of the Dual Problem from the final C
tableau of the Primal problem. X ]
CO 3 | Explains the Transportation Problem and Assignment | E, C PO4,., | PSO5
Problem, formulate them as an LPP and hence solve the I["PO6
problem. O\
CO 4| To understand the theory of games for solving simple 4 U, C ' PO4, PSO5
|| games. N\ [ Pos
R= remembering, U = understanding, Ap = applying, An = analysing; E = evaluating, and C =creating
9
Recommended Books -
I.- Mokhtar S. Bazaraa, John J. Jarvis and Hanif D, Sherali, Linear Programming and
Network Flows, 2nd Ed., John Wiley and Sons, India, 2004.
2. F.S. Hillier and G.J. Lieberman, Introduction to Operations Research, 9th Ed., Tata
McGraw Hill, Singapore, 2009. ..
3. Hamdy A. Taha, Operations Research, An Introduction, 8th Ed., Prentice-Hall India,
2006. L\
4. G. Hadley, Linear Programming, Narosa Publishing House, New Delhi, 2002.

[
w
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SEMESTER -V

£ :
Name of the Course: Probability

and Statistics

Course

Code: UGMATHDSE(?2

Full Marks:]10 | Credit: 6
Theory N Credits: 5
. M Full Marks: 65
Tutorial Credits: 1
( N Full Marks: 35

ber of classes required: 90
of syllabus added or replaced vide BOS resolution dated 16.08.2019: 759,

il

Course Objectives (UGMATHDSEOZ]

The prime objectives of the course are:

* To make the students familiar with the
needed to study situations in volving unc

basic statistical concepts and tools which are

ertainty or randomness, p, A h.,w-.(n,m
o-u-oﬁt

thematics
Ramaknshna Mssion Vivekangrigs
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To render the students to several examples and exercises that blend their everyday
experiences with their scientific interests.
To extend and formalize knowledge of the theory of probability and use of Baye's

theorem.
To inculcate the concepts of random variables, mathematical expectation and

correlation.
Fostering the concept of discrete and continuous probability distributions.

Course Content

Probability and Statistics \

Unitl: Sample space, probability axioms, real random variables (discrete aﬁ{gontinuow),

cumulative distribution function, probability ~mass/density functions, mathematical

expectation, moments, moment generating function, characterisfic” function, discrete

distributions: uniform, binomial, Poisson, geometric, mgﬁfc mial, continuous

distributions: uniform, normal, exponential. . No [25]
A\

Unit2: Joint cumulative distribution function and its ﬁ'fdpé@}és, joint probability density
functions, marginal and conditional distributions, g@ectaifon of function of two random
variables, conditional expectations, independent" ré;;dom variables, bivariate normal
distribution, correlation coefficient, joint moment geneﬁTing function (jmgf)and calculation of
covariance (from jmgf), linear regression for tWo variables. [25]

Unit3: Chebyshev’s inequality, statement and interpretation of (weak) law of large numbers

and strong law of large numbers. ‘Central limit theorem for independent and identically

distributed random variables w_jthiﬁni«tg variance, Markov chains, Chapman- Kolmogorov

equations, classification of states. ..} [25]
(& )

Unit4: Random Samplesf‘"Sﬁianing Distributions, Estimation of parameters, Testing of

hypothesis. ¢ [15]

-
et

o

Ouestion\Patt?m fi -"r End Semester Examination (Course Code: UGMATHDSE02)

Unit-1 (_P'm_!)abiiity and Statistics, 12 marks)

1. Aftempt | questions out of 2 question and each question carries 2 marks = 1 x2 =2
2. Attempt 2 questions out of 3 questions and each question carries 5 marks = 2x5 =10

Unit-2 (Probability and Statistics, 12 marks)

3. Attempt 1 questions out of 2 question and each question carries 2 marks = | x2 =2
4. Attempt 2 questions out of 3 questions and each question carries § marks = 2x§ =

Unit-3 (Probability and Statistics, 14 marks) P’“M’* o K. (““‘
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After

Unit-4 (Probability and Statistics, 12 marks)

Attempt 2 questions out of 3 question and each question carries 2 marks = 2x2 =4

completing the course, students will be able to

Course Outcomes (UGMATHDSE02)

6. Attempt 2 questions out of 3 questions and each question carries 5 marks = 2x5 =10

7. Attempt | questions out of 2 question and each question carries 2 marks = 1x2 =2
8. Attempt 2 questions out of 3 questions and each question carries 5 marks = 2x5 =10

W

CO. | Course Outcome Cognitive SOs

No. Level  |Addressed |Addressed

CO 1| Compute probabilities and conditional probabilities | An PO4, PO6 | PSO4
In appropriate ways. " N

CO 2| Represent and statistically analyse data both [ An, E_ | PO4, PO6 | PSO4
graphically and numerically. ~ N\

CO 3 | Demonstrate the ability of conditional probabilities | E, O PO4, PO6 | PSOS5
statistically analyse data both graphicallz and h
numerically by presentation. ®

CO 4] Solve word problems using combinatorial analysis. | C PO4, PO6 | PSO5

Recommended Books

Statistics, Pearson Education, Asia, 2007.

R= remembering, U = understanding, Ap = applying;,An = analysing, E = evaluating, and C = creating

. Robert V. Hogg, Joseph W. McKéaiﬁ"-and Allen T. Craig, Introduction to Mathematical

Irwin Miller an Marylees Miller, John E. Freund, Mathematical Statistics with

Applications, 7th Ed., Pearson Education, Asia, 2006.

Sheldon Ross,&roddéti&in to Probability Models, 9th Ed., Academic Press, Indian

Reprint, 20075,
Alexander M.

Theory o{ St,gtistics, 3rd Ed., Tata McGraw- Hill, Reprint 2007
A. Gupta,"Ground work of Mathematical Probability and Statistics, Academic

. puHi;Q’ers.
\ O

00d, Franklin A. Graybill and Duane C. Boes, Introduction to the

SEMESTER - VI

Name of the Course: Metric Spaces and Complex Analysis

Course Code: UGMATHCC13

Full Marks: 100 | Credit: 6

Theory Credits: §
Full Marks: 65

Tutorial Credits; | ]
Full Marks: 35

Number of classes required; 90

Tmelwﬁylhbm added or replaced ;'itj_g':_"l_}()ﬁ_rcmluliqii dated 16
ﬂm;jm. M Kovve

of Mathematics

L.

08.2019: 259
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Course Objectives (UGMATHCC13)
The prime objectives of the course are:
Understand the concepts of analysis which evidently rely on the notion of distance.
To develop the usual idea of distance into an abstract form on any set of objects,
maintaining its inherent characteristics, and the resulting consequences.
To introduce the basic ideas of analysis for complex functions in complex variables
with visualization through relevant practicals.
Understand the Cauchy’s theorems, series expansions and calculation of residues.
Course Content

Metric Spaces and Complex Analysis

Unitl: Metric spaces: sequences in metric spaces, Cauchy sequences. C%plete metric spaces,
Cantor’s theorem. %® [10]

N
-

Unit2: Continuous mappings, sequential criterion and qther, characterizations of continuity.
Uniform continuity. Connectedness, connected subsets: 'of R. Compactness: Sequential
compactness, Heine-Borel property, totally bounded spaccs, ﬁmte intersection property, and
continuous functions on compact sets. Homeomorphlsm Contraction mappings. Banach fixed

point theorem and its application to ordinary dJ.fﬁ'rintlﬂJ equation. [20]

Unit3: Limits, limits involving the point at inﬁ_nj{ty, continuity. Properties of complex numbers,
regions in the complex plane, functions of complex variable, mappings.

Derivatives, differentiation formulas, Cauchy Riemann equations, sufficient conditions for
differentiability. : [20]

Unitd: Analytic functions, examples of analytic functions, exponential function, logarithmic
function, trigonometric function, derivatives of functions, and definite integrals of functions.

Contours, Contour jategrals and its examples, upper bounds for moduli of contour integrals.
Cauchy- Goursat thedrem, Cauchy integral formula. [20]

Unit5: Liouviile_i_é’theorem and the fundamental theorem of algebra. Convergence of sequences
and series, Taylor series and its examples. (10]

Unit6 - faurent series and its examples, absolute and uniform convergence of power series.
| (10]

Question Pattern for End Semester Examination (Course Code: UGMATHCC 13)

Unit-1 (Metric Spaces and Complex Analysis, 10 marks)
I. Attempt 1 questions out of 2 question and each question carries 2 marks = 1 x2 =2
2. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2x4 =8

Unit-2 (Metric Spaces and Complex Analysis, 10 marks) foon p HM (Mp
Dept. of Mathematics
Ramaknshna Mission Vivek anandy
Centenary College
Rahara, Kolkata-700118




3. Attempt 1 questions out of 2 question and each question carries 2 marks = 1x2 =2
4. Attempt 2 questions out of 3 questions and each question carries 4 marks = 24 =8

Unit-3 (Metric Spaces and Complex Analysis, 10 marks)

5. Attempt 1 questions out of 2 question and each question carries 2 marks = 1 %2 =2
6. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2x4 =8

Unit-4 (Metric Spaces and Complex Analysis, 8 marks)
7. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2&1 =8

\&\‘J

8. Attempt 1 questions out of 2 question and each question carries 2 $§k>= 1x2 =2
9. Attempt 1 questions out of 2 questions and each question 4 marks = 1x4 =4

Unit-5 (Metric Spaces and Complex Analysis, 6 marks)

Unit-6 (Metric Spaces and Complex Analysis, 6 marks) %

10. Attempt 1 questions out of 2 question and eacls“m{:tion carries 2 marks = 1x2 =2
11. Attempt 1 questions out of 2 questions and e@ stion carries 4 marks = 1x4 =4

Course Outcomes{(UGMATHCC13
N\
Faa
After completing the course, students will be.able to
Course Outcome P " Cognitive PSOs PSOs
. A\ Level ddressed |Addressed
CO 1| Conceive the concepts of»@nalﬁlc functions and will be [ R, U PO1, PO2, | PSOI
familiar with the elcme complex functions and their PO3
properties, and ply the toncept and consequences of
analyticity and auchy Riemann equations and of
results on harmonic’ and entire functions including the
fundamental theorem of algebra.
Appl:cs the theory into application of the power series PO3, PO5
cxparfsmn of analytic functions, and understand the basic
m;:thod’ﬁ of complex integration and its application in
Tontour integration.
Demonstrate the knowledge of Cauchy sequences, PO3, POS
Cantor’s theorem, Heine-Borel property, contracting
mapping, Homeomorphism and Banach fixed point
theorem, through their application to ordinary differential
equation.
Represent functions as Taylor, power and Laurent series, PO3, PO4, [ PSO3
classify singularities and poles, find residues and evaluate POS
complex integrals using the residue theorem,
CO 5| Analyse weather a sequence in a metric space is| An PO4, PO6 | PSO4
convergent or not.
R= remembering, U = understanding, Ap = applying, An = uuulysmg, E - cvnlunl C = creating

m -
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Recommended Books

. Satish Shirali and Harikishan L. Vasudeva, Metric Spaces, Springer Verlag, London,
2006.

2. S. Kumaresan, Topology of Metric Spaces, 2nd Ed., Narosa Publishing House, 2011.

3. G.F. Simmons, Introduction to Topology and Modern Analysis, McGraw-Hill, 2004,

4. James Ward Brown and Ruel V. Churchill, Complex Variables and Applications, 8th
Ed., McGraw - Hill International Edition, 2009.

5. Joseph Bak and Donald J. Newman, Complex Analysis, 2nd Ed., Undergradualg;f)exts
in Mathematics, Springer-Verlag New York, Inc., NewYork, 1997. .

6. S. Ponnusamy, Foundations of complex analysis. \

7. E.M.Stein and R. Shakrachi, Complex Analysis, Princeton University %

O
SEMESTER - VI - ~/

Name of the Course: Ring Theory and Linear Algebra Il ™\,
Course Code: UGMATHCC14 \ N
Full Marks: 100 | (:r“éan Q\
Theory Credits: 5 ‘*“1‘_\

Full Marks: 65 N
Tutorial Credits: 1 =

Full Marks: 35.,
Number of classes required: 90 ®
Percentage of syllabus added or replaced vide BOS resolution dated 16.08.2019: 25%

Cou rse_Obi'éctives (UGMATHCC14)
The prime objectives of the study are;

e Introduce the basic -.__g:oncéf:ts of ring of polynomials and irreducibility tests for
polynomials over rmg of integers, used in finite fields with applications on
cryp!ography

e Emphasize the- apphcatlon of techniques using the adjoint of linear operator and their
properties to Jéast squares approximation and minimal solutions to systems of linear
equanon‘sl

¢ “Understand the unique factorization domain and its applications, Cayley Hamilton

¢ theerem and its consequences, orthogonal projections and spectral theorem.

",';_I..‘J%

3
-

Course Content

Ring Theory and Linear Algebra 11

Unit 1: Polynomial rings over commutative rings, division algorithm and consequences,
principal ideal domains, factorization of polynomials, reducibility tests, irreducibility tests,
Eisenstein criterion, and unique factorization in Z[x]. Divisibility in integral domains,
irreducible, primes, unique factorization domains, Euclidean domains.» [30)
fravospan far Kows,

_of Mathematica
xnghna Mission Vivexanandy
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43

Ramaé




Unit 2: Dual spaces, dual basis, double dual, tran
in the dual basis, annihilators, Eigen spaces of
subspaces and Cayley-Hamilton theorem, the
canonical forms.

Unit 3: Inner product spaces and norms, Gram-Sc
complements, Bessel’s inequality,

Orthogonal projections and Spectral theorem.

Unit-1 (Ring Theory, 18 marks)
L
2,

Unit-2 (Linear Algebra I1, 18 marks)

. 3
4,

Unit-3 (Linear Algebra I1, 14 marks)

5.
6.

Attempt 3 questions out of 4 question and each question can’ie{#
Attempt 3 questions out of 4 questions and each question carrie

minimal solutions to systems of linear equations. Normal and self-adjoint operators.

K’&Qﬂ\
LN .

Course Outcomes (UGMATHCC14)

After completing the &ourSe, studénts will be able to

s

spose of a linear transformation and its matrix
a linear operator, diagonalizability, invariant
minimal polynomial for a linear operator,

hmidt orthogonalisation process, orthogonal
the adjoint of a linear operator. Least squares approximatien,

miarks = 3%2 =6
s 4 marks = 3x4 =2

Attempt 3 questions out of 4 question and eacﬁqdé‘éﬁoﬁ carries 2 marks = 3x2 =6
Attempt 3 questions out of 4 questions and each qhestion carries 4 marks = 3x4 =12

Attempt 1 questions out of 2 question‘-ahd each question carries 2 marks = 1x2 =2
Attempt 3 questions out of 4 questions and each question carries 4 marks = 3x4 =12

CO. | Course Outcome CognitivlPSOs PSOs |

No. _\ e Level |Addressed |Addressed

CO 1| Demonstrates knowledge of polynomial ring, integral | U POI, PO2, | PSO1
domain, unique factorization domain and Euclidean domain. PO3

CO 2 | Interpret the knowledge of dual space and basis, eigen R,U | POI1, PO2, | PSO1
space of linear operator and the minimal polynomial for a PO3
linéar operator.

CO 3 | Develop the knowledge of inner product space, least squares Ap PO3,PO5 | PSO2
approximation, normal and self-adjoint operator, spectral
theorem.

CO 4| Apply unique factorization domain and its applications, Ap PO3, POS | PSO2
Cayley Hamilton theorem and its consequences, orthogonal
projections and spectral theorem.

R=remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

Frowr na'gy;(w )
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Recommended Books

. John B. Fraleigh, A First Course in Abstract Algebra, 7th Ed., Pearson, 2002,
. M. Artin, Abstract Algebra, 2nd Ed., Pearson, 2011.

. Joseph A. Gallian, Contemporary Abstract Algebra, 4th Ed., Narosa Publishing House,
1999.

- Stephen H. Friedberg, Arnold J. Insel, Lawrence E. Spence, Linear Algebra, 4th Ed.,
Prentice- Hall of India Pvt. Ltd., New Delhi, 2004

. S. Lang, Introduction to Linear Algebra, 2nd Ed., Springer, 2005.
. Gilbert Strang, Lincar Algebra and its Applications, Thomson, 2007. ‘Lﬁ
- S. Kumaresan, Linear Algebra- A Geometric Approach, Prentice Hall of Indja, 1999.

. Kenneth Hoffman, Ray Alden Kunze, Linear Algebra, 2nd Ed., Prenlige: aTl’*of India

Pvt. Ltd., 1971. i:?
. S.H. Friedberg, A.L. Insel and L.E. Spence, Linear Algebra, Prentice Hall of India Pvt.
Ltd.2004 (@

W 3
&
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SEMESTER - VI /.
Name of the Course: Mechanics V'
Course Code: UGMATHDSEO3 ¢,
Full Marks: 100 | "Credit: 6
Theory Credits: 5
Full Marks:=65
Tutorial Credits; 1
Full Marks: 35

Number of classes required: 90
Percentage of syllabus added orreplaced vide BOS resolution dated 16.08.2019: 20%

Course Objectives (UGMATHDSE(3)
The prime objectives of the Course are:
Understand the various concepts of physical quantities and the related effects on
different bodies using mathematical techniques.
Emphasize lr:ﬁd_\“wledge building for applying mathematics in physical world.
To understand the concept of different forces and moments and their equilibrium with
reference to a coordinate system.

Te ’W‘rdéu appreciation of the variety of phenomena covered by mechanics and the
__ techniques available to handle them.
)

Course Content

Mechanics

Unit 1: Co-planar forces. Astatic equilibrium. Friction. Equilibrium of a particle on a rough
curve. Virtual work. Forces in three dimensions. General conditions of equilibrium. @entre of
gravity for different bodies. Stable and unstable equilibrium.
P@M 2t (s
heaa
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Unit 2: Equations of motion referred to a set of rotating axes. Motion of a projectile in a
resisting medium. Stability of nearly circular orbits. Motion under the inverse square law.
Slightly disturbed orbits. Motion of artificial satellites. Motion of a particle in three dimensions.
Motion on a smooth sphere, cone, and on any surface of revolution. [30]

Unit 3: Degrees of freedom. Moments and products of inertia. Momental Ellipsoid. Principal
axes. D'Alembert's Principle. Motion about a fixed axis. Compound pendulum. Motion of a

rigid body in two dimensions under finite and impulsive forces. Conservation of momentum
and energy.

(30]
Question Pattern for End Semester Examination (Course Code: UGMATH&E?S}

Unit-1 (Mechanics, 20 marks) i \‘"
I Attempt 4 questions out of 6 questions and each question carriii{arks =4x5=20

Unit-2 (Mechanics, 15 marks) \ J:;\

p i Attempt 3 questions out of 4 questions and each qﬁ_e§tion carries 5 marks = 3x5 =15

Unit-3 (Mechanics, 15 marks)
=

3. Attempt 3 questions out of 4 questions and e%’(:ﬁi question carries 5 marks = 3x5 =15

Course Outcomes (UGMATHDSE03)

After completing the course, students will'be able to

CO. | Course Outcome N
No. \ |

Y

~ . Cognitive POs PSOs

CO 1| Understand the v-ix;)t‘ual “Work, stable and unstable R,U PO1, PO2, | PSO1
equilibrium.

PO3
CO 2| Understand degree of freedom, D’Alembert’s Principle, | U PO1, PO2, | PSO1
compound pendulum and conservation of momentum and PO3

energy. \J™

CO 3 | Solve the problems on stability of nearly orbit, motion in a | E

particle,in 3D and motion on a smooth sphere, cone and any
surface. *

PO4,PO6 | PSO4

R=remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

Recommended Books

I.H. Shames and G. Krishna Mohan Rao, En
Dynamics, (4th Ed.), Dorling Kindersle

gineering Mechanics: Statics and
y (India) Pvt. Ltd. (Pearson Education),
Delhi, 2009.

2. R.C. Hibbeler and Ashok Gupta, Engineerin
11th Ed., Dorling Kindersley (India) Pvt. Ltd
3 Chorlton, F., Textbook of Dynamics.

g Mechanics: Statics and Dynamics,
- (Pearson Education), Delhi.

‘P:ma»az:m K. Q,Lq
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Loney, 8. L., An Elementary Treatise on the Dynamics of particle and of Rigid
Bodies, Loney Press.

Loney, S. L., Elements of Statics and Dynamics I and II.

Ghosh, M. C, Analytical Statics.

Verma, R. S., A Textbook on Statics, Pothishala, 1962.

Matiur Rahman, Md., Statics.

Ramsey, A. S., Dynamics (Part 1).

SEMESTER - VI
Name of the Course: Bio Mathematics
Course Code: UGMATHDSE04
Full Marks: 100 | Credit: 6
Theory Credits: 4
Full Marks: 65

F -
Practical Credits: 2 \¢
Full Marks: 35 \Q\“"
o> U

Number of classes required: 90 :
Percentage of syllabus added or replaced vide BOS resolution'dated 16.08.2019: 30%

L 4
b 4

Course Objectives (UGMATHDSE(4)

The prime objectives of the course are: N

Understand the scientific study of normal functions in living systems.

Exposure to nonlinear differential eqti'atibns with examples such as heartbeat, chemical
reactions and nerve impulse tl'a\psmission.

Understand the basic concepts ofithe probability to understand molecular evolution and
genetics have also been zfpﬁ!icd.

kz] Course Content
s

Bio Mathematics

W\
Unit 1: Mathemaical biology and the modeling process: an overview. Continuous models:
Malthus méﬁela logistic growth, Allee effect, Gompertz growth, Michaelis-Menten Kinetics,

, 1

Holling 'ty‘:‘;e‘""gi'owth, bacterial growth in a chemostat, harvesting a single natural population,
da}

P@ _predator systems and Lotka Volterra equations, populations in competitions, epidemic
models(S, SIR, SIRS, SIC) [20]

Unit 2: Activator-inhibitor system, insect outbreak model: Spruce Budworm. Numerical
solution of the models and its graphical representation. Qualitative analysis of continuous
models: Steady state solutions, stability and linearization, multiple species communities and
Routh-Hurwitz Criteria. Phase plane methods and qualitative solutions, bifurcations and limig
cycles with examples in the context of biological scenario.

Spatial models: One species model with diffusion. Two species model with difTusion,
conditions for diffusive instability, spreading colonies of microorganisms, Blood flow in
circulatory system, travelling wave solutions, spread of genes in 4 population. 20)

Towe o @K.a
. of Mathematics
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Unit 3: Discrete models: Overview of difference equations, steady state solution and linear
stability analysis. Introduction to discrete models, linear models, growth models, decay models,
drug delivery problem, discrete prey-predator models, density dependent growth models with
harvesting, host-parasitoid systems (Nicholson-Bailey model), numerical solution of the

models and its graphical representation. case studies. Optimal exploitation models, models in
genetics, stage structure models, age structure models. [20]

Practical

» Graphical demonstration as Teaching aid using any software) -
Growth model (exponential case only). \
Decay model (exponential case only). #

NS
Lake pollution model (with constant/seasonal flow and pollution corygntratlﬁn).
Case of single cold pill and a course of cold pills. Q\ﬁ\\
Limited growth of population (with and without harvesting). O\
Predatory-prey model (basic volterra model, with densityﬁepen“e, effect of DDT,
two prey one predator). N
Epidemic model of infuenza (basic epidemic moﬂe&gntagib‘us for life, disease with
carriers). AN\
Battle model (basic battle model, jungle warfare, long range weapons).

» - .
0y 00

L7
..

L

.
”oe

.
L

(30]

Question Pattern for End Semester Exami_n_m:it.iii' (éourse Code: UGMATHDSE03)

&x W,

Unit-1 (Bio Mathematics, 20 marks)
1. Attempt 4 questions out of 6 questions and each question carries 5 marks = 4x5 =20

Y

Unit-2 (Bio Mathematics, 15 mafﬁsg

2. Attempt 3 questioﬁ?‘-qgt of 4 questions and each question carries 5 marks = 3x5 =15

Unit-3 (Bio Mathematics, 15 marks)

T

3 Ameqf:tf quégtions out of 4 questions and each question carries 5 marks = 3x§ =15
\

by , J
k‘t 3
h

v\ Course outcomes ( UGMATHDSE(04)

After Completing the course, students will be able to

CO. | Course Qutcome
No.

Cognitive[POs PSOs

[ evel ddressed

Addressed

CO1

Demonstrate knowledge of SI, SIR, SIRS and SIC.

U POI, PO2,
PO3

PSO1

CO2

lllustrate knowledge about different types of
models and applications.

U,Ap | PO3, PO4,

POS

PSO3

CO3

Demonstrate the knowledge of Growth model,
decay model, lake pollution model limited growth
of population and battle model by practical.

Ap,E | PO3, PO4,

POS

PSO3

R=remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C =
Yrow. s Ko
m:z‘ Mathematica
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Recommended Books

K. E. Watt: Ecology and Resource Management-A Quantitative Approach.

R. M. May: Stability and Complexity in Model Ecosystem.

Y. M. Svirezhev and D, O, Logofet : Stability of Biological Communities.

1. Segel : Modelling Dynamic Phenomena in Molecular Biology.

J. D. Murray: Mathematical Biology. Springer and Verlag,

N. T.J. Bailey: The Mathematical Approach to Biology and Medicine.

L. Perko (1991): Differential Equations and Dynamical Systems, Springer Verlag.

F. Verhulust (1996): Nonlinear Differential Equations and Dynamical Systems(_>
Springer Verlag, * \

; H. 1. Freedman - Deterministic Mathematical Models in Population Ecqlogy
10.  Mark Kot (2001): Elements of Mathematical Ecology, Cambridgc& SS

0 NS LA LN -

SEMESTER-VI [\,
Name of the Course; Point Set Topology .

(4
Course Code: UGMATHDSE04 %
| Full Marks: 100 ¢ Credit: 6
Theory Credits: 5
Full Marks: 65 -
Tutorial Credits: 1

Full Marks:

Number of classes required: 90

Percentage of syllabus added or replaced vide BOS resolution dated 16.08.2019: 25%
%

Coursepb!'ééﬁves (UGMATHDSE(4)

The prime objectives of the course are:

e Understand tlﬁ;c'&‘ccpt of countable and uncountable sets, and some related basic
theorems. N

. [ntroduce}ﬂag students to topological spaces, basis and
connected ‘spaces.

. \Tdkﬁmd the compact spaces, compact sets in R, compactness in metric spaces.
-

¢ N

sub-basis, connected and path

Course Content

Point Set Topology

Unitl: Countable and Uncountable Sets, Schroeder-
Theorem. Cardinal numbers and cardinal arithmetic,

Bernstein Theorem, Cantor’s
Continuum Hypothesis, Zomns

Lemma, Axiom of Choice., Well-ordered sets, HausdorfP's maximal principle. Ordinal

numbers,

(30]
Prm a?fmt K. (w \
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L.
2,

3.
4.

Unit-

3.
6.

After completion of the syllabus, students will be able to

Unit 2: Topological spaces, basis and Subbasis for a topology, subspace topology,

interior points, limit points, derived set, boundary of a set, closed sets, closure and
interior of a set. Continuous functions, open maps, closed maps and homeomorphisms.

Product topology, quotient topology, metric topology, Baire category theorem.

Unit 3: Connected and path connected spaces, connected sets in R, components and

[30]

path components, local connectedness. Compact spaces, compact sets in R.
Compactness in metric spaces. Totally bounded spaces, Ascoli-Arzela theorem, the

Lebesgue number lemma. Local compactness.

Unit-1 (Point Set Topology, 18 marks)

P W
N -

P

(30]

Question Pattern for End Semester Examination (Course Code: UGMATHQ\'EOH
K

Attempt 3 questions out of 4 question and each question carries 2 maﬂ(s 3x2 =6
Attempt 3 questions out of 4 questions and each question ca.r{l:c_s 4 marks = 3%4 =12

Unit-2 (Point Set Topology, 18 marks)

.}' y

3 (Point Set Topology, 14 marks)

Course d':u_t‘co;;le (UGMATHDSE04)

o

Attempt 1 questions out of 2 questiontand each question carries 2 marks = 1x2 =2
Attempt 3 questions out of 4 questions and each question carries 4 marks = 3x4 =12

Attempt 3 questions out of 4 question and each questlon carries 2 marks = 3x2 =6
Attempt 3 questions out of 4 questions and each question carries 4 marks = 3x4 =12

"Poowaam K- (’gm

o ullhl atics

Vivehanande

CO. | Course Outcome Cognitive POs PSOs

No. evel Addressed |Addressed

CO 1 | Define and 1ll’lfstrate the concept of countable set and | R, U PO1, PO2, | PSO1
uncountable set, cardinal numbers and cardinal PO3
arithmetie, Zorns lemma and ordinal numbers.

COo2 Demqpstrate the concept of topological spaces and | U PO1, PO2, | PSO1
continuous functions, product topology and quotient PO3
topology, metric topology and Baire category theorem.

CO 3 | Define connectedness, compactness, and totally bounded | R, U POL, PO2, | PSO1 |
spaces prove a selection of related theorems. PO3

CO 4| Students will demonstrate the ability of topological | An PO3, PO5 | PSO2
spaces and analyze some important theorem by
presentation.

R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating




Recommended Books

Munkres, J.R., Topology, A First Course, Prentice Hall of India Pvt. Ltd., New Delhi,

2000.
2 Dugundiji, J., Topology, Allyn and Bacon, 1966.
3 Simmons, G.F., Introduction to Topology and Modern Analysis, McGraw Hill, 1963.
4 Kelley, J.L., General Topology, Van Nostrand Reinhold Co., New York, 1995.
3. Hocking, J., Young, G., Topology, Addison-Wesley Reading, 1961.
6. Steen, L., Seebach, J., Counter Examples in Topology, Holt, Reinhart and Winston,
New York, 1970. C.)
7 Abhijit Dasgupta, Set Theory, Birkhéuser. "\
Generic Elective Subjects Syllabus N
Name of the Course: Algebra ~ o
Course Code: UGMATHGEO01 A
Full Marks: 100 [Credit: 6 "
Theory Credits: 5 \Q\
Full Marks: 50+35
Tutorial Credits: 1 “A
Full Marks: 15 bt
Number of classes required: 90 , W
Percentage of s us added or replaced vide BOS resolution dated 16.08.2019: 25%

Course Objectives (E’I\GMATHGEOI)

The prime objectives of the course are: :
¢ To work with matrices and determine'if4 given square matrix is invertible.
e Learn to solve systems of liriear equations and application problems requiring them.
e Compute determinants and knowtheir properties.
* To find and use eigenvalues and eigenvectors of a matrix.
e Learn about and work w1ti1 vector spaces and subspaces.

LY .‘i‘l
\.J
Course Content

Algebra

¥ 9
a "
9 F a™
"
b

Uhitl; Polar representation of complex numbers, nth roots of unity, De Moivre’s theorem for
rational indices and its applications. Theory of equations: Relation between roots and

coefficients, transformation of equation, Descartes rule of signs, cubic and biquadratic’

equation, -
Inequality: The inequality involving AM 2 GM > HM, Cauchy-Schwartz inequality. [20]

Unit2: Equivalence relations. Functions, composition of functions, Invertible functions, one to

one correspondence and cardinality of a set. Well-ordering property of positive integers,
division algorithm, divisibility and Euclidean algorithm. Congruence relation between integers.
Principles of Mathematical induction, .‘iltllclnt‘ﬂfl, (&I Pundamental Theorem of Arithmetic. [20)
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independence.

Cayley-Hamilton theorem and its use in finding the inverse of a matrix.

functions.

et

Question Pattern for End Semester Examination (Course Code: UGMAiHGEOl)

Unit3: Systems of linear equations, row reduction and echelon forms, vector equations, the
matrix equation Ax = b, solution sets of linear systems, applications of linear systems, linear

[20]

Unit4: Introduction to linear transformations, matrix of a linear transformation, inverse of a
matrix, characterizations of invertible matrices. Subspaces of Rn, dimension of subspaces of
Rn, rank of a matrix, Eigen values, eigen vectors and characteristic equation of a matrix.
[20]

%

Unit-1 (Algebra, 10 marks)

0

Unit-2 (Algebra, 10 marks)

Unit-3 (Algebra, 10 marks)

Unit-4 (Algebra, 10 marks)

Unit-5 (Algebra, ldmarks)

Course Outcomes (UGMATHGEO01)

After completion of the course, students will be able to

N,
e

1. Attempt 1 questions out of 2 question and each question carqgs 2 marks = 1x2 =2
2. Attempt 2 questions out of 3 questions and each qgest;q_p carries 4 marks = 2x4 =8

3. Attempt 1 questions out of 2 question and each’ questlon carries 2 marks = 1x2 =2
4. Attempt 2 questions out of 3 questions and each-question carries 4 marks = 2x4 =8

5. Attempt 1 questions out of 2 question and each question carries 2 marks = 1x2 =2
6. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2x4 =8

7. Attempt 1 questiong-out of 2 question and each question carries 2 marks = 1x2 =2
8. Attempt 2 questions‘ut of 3 questions and each question carries 4 marks = 2x4 =8

9. Attempt questions out of 2 question and each question carries 2 marks = [ x2 =2
10. AttemptZ ‘questions out of 3 questions and each question carries 4 marks = 2x4 =8

UnitS: Triple product, introduction to vector functions, operations with vector-valued
functions, limits and continuity of vector functions, differentiation and integrat Q{' ector

“[10)

CO. | Course Outcome Cognitive [POs SOs

No. [evel Addressed |Addressed

CO 1 | Define algebraic structures R,U POI1, PO2, | PSO1
PO3

CO 2 | Classify substructures. U POI1, PO2, | PSOI
PO3

CO 3 | Analyze a given structure in detail, An PO3, PO5 | PSO2

- D‘D‘ D'M‘;nama”f'!
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CO 4 | Compare structures. E PO4, PO6 | PSO4
CO 5 | Develop new structures based on given structures. | C PO4, PO6 | PSO5 |
R=remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

Recommended Books

Titu Andreescu and Dorin Andrica, Complex Numbers from A to Z,
Birkhauser, 2006.

Edgar G. Goodaire and Michael M. Parmenter, Discrete Mathematics with
Graph Theory, 3rd Ed., 3. 3. Pearson Education (Singapore) P. Ltd.dr—:iiian
Reprint, 2005. c™
David C. Lay, Linear Algebra and its Applications, 3rd+Ed., Bearson
Education Asia, Indian Reprint, 2007. '
K.B. Dutta, Matrix and linear algebra. {“'\\
K. Hoffman, R. Kunze, Linear algebra. f{“\ "
W.S. Burnstine and A.W. Panton, Theory of equg@;igps. ke

W\
-

§

N
Generic Elective Subjects Syllabus
Name of the Course: Calculus, Geometry and Differential Equations
Course Code: UGMATHGEO02 N
Full Marks: 100 .. Credit: 6
Theory Credits: 5 "%
Full Marks: 50+35
Tutorial Creditsi]
Full Marks: 15

Number of classes required: 90
Percentage of syllabus added or replaced vide BOS resolution dated 16.08.2019- 25%

_Course Objectives (UGMATHGEO?)

The prime objectives of thé.course are:

* To introduce the basic tools of calculus and geometric properties of different conic
sections which are helpful in understanding their applications in planetary motion,
design of telescope and to the real-world problems.

Jo caq-y out the hand on sessions in computer lab to have a deep conceptual
understanding of the above tools to widen the horizon of students’ self-

».To introduce the students to the exciting world of differential equation
Jmodelling and their applications.

experience.,
s, mathematical

Course Content

Calculus, Geometry and Differential Equations

Unitl: Higher order derivatives, Leibnitz rule and its applications to problems, L'Hospital's
rule and its applications. concavity and inflection points, envelopes, asymptotes, curve tracing
in cartesian coordinates, tracing in polar coordinates of standard curves, [15]

fr ovve il Mk Kevas
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Unit2: Reduction formulae, derivations and illustrations of reduction formulae of the type
[sinnxdx, [cosnxdx, ftannxdx, [secnxdx, [(log x)n dx, [sinnxcosmx dx. Parametric equations,
parametenzing a curve, arc length of a curve, arc length of parametric curves, area under a

curve, arca and volume of surface of revolution, techniques of sketching conics. [15]

Unitd: Reflection properties of conics, rotation of axes and second degree equations,
classification of conics using the discriminant, polar equations of conics. Spheres. Cylindrical
surfaces. Central conicoids, paraboloids, plane sections of conicoids, generating lines,
classification of quadrics, illustrations of graphing standard quadric surfaces like™ cone,
ellipsoid [25]

Unitd: Exact differential equations and integrating factors, separable equations and équations
reducible to this form, linear equation and Bernoulli equations, special integrating factors and
transformations.

General solution of homogencous equation of second order, principle of super position for
homogeneous equation, Wronskian: its properties and applications, Dinear homogencous and

non-homogeneous equations of higher order with constanp.eogfficients, Euler’s equation,
method of undetermined coefTicients, method of variation of parameters. [25]

UnitS: Definiton of vector fieid, divergence and curi, Line integrais, appiications of ine

integrals: mass and work. Fundamental theorem for line integrals, Gonservative vector fields,

independence of path [10]
Question Pattern for End Semester Examination (Course Code: UGMATHGE02)

Unit-1 (Calculus, Geometry and Différential Equations, 10 marks)

1. Attempt 1 questions out of 2 question and each question carries 2 marks = 1x2 =2
2. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2x4 =8

Unit-2 (Calculus, Geometry and Differential Equations, 8 marks)
3. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2x4 =8
Unit-3 (Calculus, Geometry and Differential Equations, 14 marks)

4. Attempt 1 questions out of 2 question and each question carries 2 marks = 1x2 =2
5. Attempt 3 questions out of 4 questions and each question carries 4 marks = 3x4 =12

Unit-4 (Calculus, Geometry and Differential Equations, 10 marks)

6. Attempt 1 questions out of 2 question and each question carries 2 marks = 1x2 =2
7. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2x4 =8

Unit-S (Calculus, Geometry and Differential Equations, 8 marks)




8. Attempt 2 questions out of 3 questions and each question carries 4 marks — 2-4 =8

Course Outcomes (U(GMATHGE02)

After the completion of the course, students will be able to

EO_ | Course Outcome Cognitive POs ﬁSOs ]
' No. Level  Addressed ddressed |
| CO 1| Define vector field, divergence and curl and solve | R, U PO1, PO2, | PSOI
related problems. PO3
CO 2 | Solve first order differential equations utilizing the | Ap PO3,PO5 | PSO2
standard techniques for separable, exact, linear,
homogeneous, or Bernoulli cases.

CO 3 | Solve linear differential equations of both first and | Ap, An | PO4, PO6
second order and apply differential equation techniques ;

to predict the behaviour of certain phenomena.
CO4 | Apply specific methodologies, techniques and | Ap, An | PO4, PO6
resources to conduct research and produce innovative ‘
results in the area of specialisation.

CO 5 | Extract intormation from difterential models inorderto | C POU4, POO PS05
interpret reality and identify real phenomena as models
of differential equations.

R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

Recommended Books

. G.B. Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi, 2005.

. M.J. Strauss, G.L. Bradley and K. J. Smith, Calculus, 3rd Ed., Dorling Kindersley
(india) ©'. Lid. (Teaison Education), Deli, 2007.

. H. Anton, I. Bivens and S. Davis, Calculus, 7th Ed., John Wiley and Sons (Asia) P.
Ltd., Singapore, 2002.

. R. Courant and F. John, Introduction to Calculus and Analysis (Volumes I & II),
Springer- Verlag, New York, Inc., 1989.

. S.L. Ross, Ditterential Equations, 3rd Ed., John Wiley and Sons, India, 2004.

. Murray, D, Introductory Course in Differential Equations, Longmans Green and Co.

. G.F. Simmons, Differential Equations, Tata Mcgraw Hill.

. T. Apostol, Calculus, Volumes I and II.

. S. Goldberg, Calculus and mathematical analysis.




| Generic Elective Subjects Syllabus
Name of the Course: Numerical Methods
Course Code: UGMATHGE03
Full Marks: 100 - ]
Theory - Credits: 5
| Full Marks: 50+35
Tutonal Credits: |
| FulMarks1s
Number of classes required: 90

IPeroentage of syllabus added or replaced vide BOS resolution ¢ dated 16.08.2019. 30%

Credit. 6

Course Objectives (UG MATHGEO03)

The prime objectives of the course are:

e To comprehend various computational techniques to find apptoximate value for
possible root(s) of non-algebraic equations, to find the approximate solutions of system
of lincar equativns and vidinary differcitial equations.

 Emphasise the use of Computer Algebra System by which the numerical problems can
be solved both numerically and analytically, and to enhance the problem solving skills.

Course Content

Numerical Methods

Unit1: Algorithms. Convergence. Errors: relative; absolute. Round off. Truncation [5]

Unit2: Transcendental and polynomial equations: Bisection method, Newton’s method, secant
method, Regula-falsi method, fixed point iteration, [Newton-Raphson method. Rate of
convergence of these methodg. [15]

Unit3: System of linear algebraic equations: Gaussian elimination and Gauss Jordan methods.
Gauss Jacobi method, Gauss Seidel method and their convergence analysis. LU decomposition

' [10]
Unitd4: Interpolation; - Lagrange and Newton’s methods.  Error bounds. Finite difference
operators. Gregory forward and backward difference interpolation. Numerical differentiation:

Methods besed on interpeletions, methods besed on. re)

UnitS: Numerical Integration: Newton Cotes formula, Trapezoidal rule, Simpson’s 1/3rd rule,
Simpsons 3/8th rule, Weddle’s rule, Boole’s Rule. midpoint rule, Composite trapezoidal rule,
composite Simpson’s 1/3rd rule, Gauss quadrature formula.

The aig_,::bm_iu eigen vaiue probient. Fower meihod. Approximation: Least square polynomsil
approximation [27]

Unit6: Ordinary.differcntial equations: The method of successive approximations, Euler’s
method, the modified Euler method, Runge-Kutta methods of orders two and four. [15]




Question Pattern for End Semester Examination (Course Code: UGMATHGE03)

Unit-1 (Numerical Methods, 10 marks)

I. Attempt 1 questions out of 2 question and each question carries 2 marks = 1x2 =2
2. Attempt 2 questions out of 3 questions and each question carries 4 marks = 24 =8

Unit-2 (Numerical Methods, 8 marks)
3. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2<4 =8
Unit-3 (Numerical Methods, 14 marks)

4. Attempt | questions out of 2 question and each question carries 2 marks = 12 =2
5. Attempt 3 questions out of 4 questions and each question carries 4 marks = 3x4 =12

Unit-4 (Numerical Methods, 10 marks)

6. Attempt 1 questions out of 2 question and each question earries 2 marks = 1x2 =2
7. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2x4 =8

Unit-5 (Numerical Methods, 8 marks)

8. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2x4 =8

Course Outcomes (UGMATHGE03)

After completing the course, students will be able to
CO. | Course Outcome -~ Eogm’tive PSOs PSOs J

No. evel  |Addressed |Addresse
CO 1| Derive numerical methods for various | R, U POL1, PO2, | PSO1
mathematical* operations and tasks, such as PO3
interpolation, ~differentiation, integration, the
solution of linear and nonlinear equations, and
the solution of differential equations.

CO 2| Analyse and evaluate the accuracy of common | An,E | PO3, PO4, | PSO3
numerical methods. POS5
R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

Recommended Books

. Brian Bradie, A Friendly Introduction to Numerical Analysis, Pearson Education, India,
2007.
. MK. Jain, SRK. Iyengar and RK. Jain, Numerical Methods for Scientific and
Engineering
5. Computation, 6th Ed., New age internationai Pubiisher, india, 2007,




. CF Geraldand P.O. Wheatley, Applied Numerical Analysis, Pearson Education, India,
2008.

- Un M. Ascher and Chen Greif, A First Course in Numerical Methods, 7th Ed., PHI
Leaming Private Limited, 2013,

. John H. Mathews and Kurtis D. Fink, Numerical Methods using Matlab, 4th Ed_, PHI
Leaming Private Limited, 2012,

. Scarborough, James B., Numerical Mathematical Analysis, Oxford and IBH publishing
Co.

. Atkinson, K. E., An Introduction to Numerical Analysis, John Wiley and Sons, 1978.

. Yashavant Kanetkar, Let Us C , BPB Publications

Generic Elective Subjects Syllabus
Namc of the Course: Group Theory
Course Code: UGMATHGE(04
Full Marks: 100 | Credit. 6
Theory Credits: 5
Full Marks: 50+35
Tutorial Credits: 1 -
Full Marks: 15

Numher af claccae raanirad: QN
| Dumber of £1a8s0e roguureg YU

Percentage of syllabus added or replaced vide BOS resolution dated 16.08.2019: 25%

Course Obijectives (UGMATHGEO4)

The prime objectives of the course are:
To introduce the fundamental theéory of groups and their homomorphisms.
Understand symmetric-groups and group of symmetries in detail.
Understand Fermat’s Little theorem as a consequence of the Lagrange’s theorem on
finite groups. = -
Understand the abstract algebra with applications to practical real-world problems.

Course Content

Group Theory

Unitl: Symmetries of a square, dihedral groups, definition and examples of groups including
permutation groups and quaternion groups (through matrices), elementary properties of groups.
(15}
Unit2: Subgroups and examples of subgroups, centralizer, normalizer, center of a group,
product of two subgroups. [15)

Unit3: Properties of cyclic groups, classification of subgroups of cyclic groups. @yele notation

dor pummamns. properties of permutations, even and odd permutations, alicmating group,
properties of cosets, Lagrange’s theorem and consequences including Fermat’s Little theorem.

58




20]
Unitd: External direct product of a finite number of groups, normal subgroups, factor groups,
Cauchy's theorem for finite abelian groups. [20]

UnitS: Group homomorphisms, properties of homomorphisms, Cayley's theorem, properties
of 1somorphisms. First. Second and Third isomorphism theorems. [20]

Question Pattern for End Semester Examination (Course Code: UGMATHGE04)

Unit-1 (Group Theory, 10 marks)

1 Attempt 1 questions ont of 2 question and each question carries ? marks = | X0 =2
2. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2x4 =8

Unit-2 (Group Theory, 8 marks)

o) : : ks L T | plen — Yvd —@
3, Attempt 2 questions out of 2 questions and each Guestion clafi®s 4 marks —2v4 8

Unit-3 (Group Theory, 14 marks)

4. Attempt 1 questions out of 2 question and each question carries 2 marks = 1x2 =2
5. Atiempt 3 questions out of 4 questions and each question carries 4 marks = 34 =iZ

Unit-4 (Group Theory, 10 marks)

6. Attempt 1 questions out of 2 questioﬁ and each question carries 2 marks = 1x2 =2
7. Attempt 2 questions out of 3 questions and each question carries 4 marks = 2x4 =8

Unit-5 (Group Theory, 8 marks)

8. Attempt 2 questions'out of 3 questions and each question carries 4 marks = 2x4 =8

~ Course OQutcomes (UGMATHGE04)

After completing the course, students will be able to
| CO. { Course Qutcome Cognitive PUs PSUs '
No. Level  |Addressed |Addressed ‘
| CO 1| Extend group structure to finite permutation groups | R, U POl, PO2, | PSOI 1
(Caley Hamilton Theorem). PO3 |
CO 2 | Generate groups given specific conditions. E PO3, PO4, | PSO3 \
PO5 |
|

|'

.

CO 3 | Generate symmetry using group theory. E PO3, PO4, | PSO3
) POS
| CO 4| Analyse algebra of electrical circuils, and the | An,C | PO4, PO6 | PSO4
; algebra of logic. o B
R= H’.;l’fl(.’fl’lbcl’iﬂs, U= undcl&i&.ﬁnﬂﬂ&, r'\p = dpp}','ﬁlg, A= m.‘a}ysing, v = v &}m‘tﬁ'l‘ls. and C = u\',dih'ug.




Recommended Books

John B. Fraleigh, A First Course in Abstract Algebra, 7th Ed., Pearson, 2002,

M. Artin, Abstract Algebra, 2nd Ed., Pearson, 2011.

Joseph A. Gallian, Contemporary Abstract Algebra, 4th Ed., Narosa Publishing
House, New Delhi_ 1999

Joseph J. Rotman, An Introduction to the Theory of Groups, 4th Ed., Springer
Verlag, 1995.

I.N. Herstein, Topics in Algebra, Wiley Eastern Limited, India, 1975.

D.S. Malik, John M. Mordeson and M.K. Sen, Fundamentals of abstract algebra.




