DR. RAM MANOITAR LOHIA AVADI UNTVERSITY, AYODHYA

Structure of Syllabus for the
Programme: Pre Ph.D. Course Work, Subject: MATHEMATICS (STATISTIUS)

(Date: 15-05-2023)

{Effective from session 2022-2(123)

Structure of Svllabua Developed by
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S. | Name of Expert/ BOS Member | Designation | Department Collegs/
Mo, University
1 Prof. Rajeeva Gaur Diean, Science Department of Drr, Rammanchar
Microbiology Lohia Avadh
University,
Ayediya
2 Prof. 5. 5 Mishra Head and Department of [r, RKammanahar
Comverer Mhathematics and | Lohia Avadh
Ciatistics University,
Ayodhya
3 Frol. Chayan Kumar Mishra Profesaor Department of Cir. Rammanohar
Mathematics and | Lohia Avadh
Stalstics University,
Ayodhya
4 Prof. 5. K. Raizada Professor Department of D¢, Rammanchar
Mathemabcs and | Lohia Avadh
Statistes University,
| Ayodhya
8 Dir. Abhishek Singh Associate epartment of [r. Kammanahar
Professor Mathematics and | Lohia Avadh
Statistics University,
Ayodhya
& Prot. Shri Ram External Expert | Department of IIT BHU,
Mathematical Varanasi
Soieners
7 Prof, Arvind Kumar Mishra External Expert Department of BHU, Varanasi
I Mathematics
8 Frof. T. B. Singh | External Expert Institute of IMS, BHU,
Mediral Sciences | Varanasi
0 Frof. K. 5. Singh | External Expert Departrment of D, H. 5. Gaur
Mathematics University, Sagar,
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Duration | Semester | Course Code | P-a;lﬂ' Title Theory | Credits
Pre Ph.D. Course Work in Mathematics ;Ela.tls'licn
FEE Hesearch and Publication Ethics | Theory 2
Monihs: |~ RM Research Methodology Theory 5. |
Theory 5
A Computer Application
Total Credils 12

Note: The paper of research project shall not be consider for passing marks for students but its
grade will be given on the mark sheet.

Programme Cutcomes (POs)

To provide the advanced computing if.n.-;:nwledgr: and appropriate applications of
mathematical sciences in diverse applied sciences and engineenng.

To apply mathematical skills to get knowledge about pure and applied mathematics and
commurnicate solutions in an intended mathematical language.

To prepare the proper foundation to undertake research in higher mathematics and ability
to enhance concept of mathematics effectively in various societal prablems and to get their |

silution,
To demonstrate and maintain the ethical values related to teaching, learning and research of
mathematcal sciences.

To prepare the students to comsduct independent and collaborative yesearch which is
beneficial for sociely and useful to next the researches of next generalion.

Programme Specific Outcomes {FSDE!

Capable to execute research in collaboration and as an individual also.

To imbibe effective knowledge of various branches of mathematics to execute in ressarch,

To produce the mathematics researchers for next generation.

Apply the knowledge of mathematical concepis in interdisciplinary ficlds such aa
engineering, medical and agriculture etc..

To prepare the students o get jobs in universities/colleges as o Mathematics

Professors/ Teachers and also in software industries, research & development organizations,
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[ Program/Class: Pre PhD. | |
Courae Work in |  Duraton: 06 Months Semester: [
Mathematics|Statistics)

Subject: Mathematics{Statistics)

Course Code: RPE

Course Title: Research Pablication anEF.Ihim {(PaperI)

Credits: 2 Core: Compulsory

Max. Marks: 25475 Min. Pasﬂ:i.ng Mlarks: 41}
Total No. of Lectures-Tutorials-Practical {in hours per week): L—T-l-“' 3-1-0

Llait

Topics

"'-Iu of Lectures

FHILOSOPFHY AND ETHICS: Introduction to philosophy:
definition, nature and scope, concept. branches. Ethics: definition,
meral philosophy, nature of moral judgments and reactions

03

111

| salamd slicing Selective reporting and misrepresentation of data

SCIENTTFTCCONDUCT: Ethics with respect o science and
research. Intellectual honesty and research integrity. Sclentific
misconducts:  Falsificaion, Fabrication, and FPlagiarism (FFF).
Eedundant publications: duplicate and overlapping publications,

PUBLICATION  ETHICS: Publicatiom  ethics  definition,

introduction and importance. Best practices/ standards setting |
initiatives and puidelines: COPE, WAME, etc. Conflicts of interest |

Fublication misconduct definibon, concept, problems that lead to
unethical behavior and vice wversa, types. Violation of publication

vthics, authorship and contributorship. ldentification of publication |

misconduct, complaints and appeals. Predatory publishers and
journals

¥

OPEN ACCESS PUBLISHING: Open access publicabions ii.ud
initatives. SHEFTP'A/ROMEQ online resource to check publisher |
copyright & self-archiving polides. Software tool to identify |
predatory publications developed by 5PFU. Journal finder/journal
suggestion tools viz. JANE, Elsevier Journal Finder, Springer Journal
Suggester, ehc.

tr

PUBLICATION MISCONDUCT:
A. Group Discussions
1. Subject specific ethicel issucs, FFP, authorship
2. Conflicts of interest
1. Complaints and appeals: examples and fraud from India and
abroad
B. Software Tool

Use of plagierism software like Tumnitin, Urkund and other |

open source software tools

DATABASES AND) RESEARCH METHRICS:
A. Databases
|. Indexing databases
2. Citation databases: Web of Science, Seopus, ete,
B. Rescarch Metrics
1. Impact Factor of journal as per Journal Citation Report, SNIP,
SIR, IPP, Cite Score
M'ELELL.H h-index, g index, 110 index, altmetrics
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-ﬁu-ﬂé';!'ﬂ ed Beadings: |
. Singh Y. K and Dubey 0. K., “Introduction of Research Methads and Publications Ethics”, I

Friends Puklications, 202 1.

Masimdheen T., “Rescarch Ethics and Magiarism, ESS Publications, 2021

Verma VK, Dheer V., Singh 1., and Yadav D D, *Textbook of Research and Publication
Ethics™ NPH, 2023,

“Rescarch & Publication Ethics”, Notion Press,

-ndian Mational Sciance Academy (INSA), Ethica in Sclence Education, Besearch and
Ciovernance] WI19), ISEMNUTH-H1-939482-1-7. httpe/ /wwow insaindia res.in/ pdf/Ellics
Fook, pdf

Pragram/lass: Pre Ph.I).

Mathematics|Stabstics)

Yadav W K, Gorai 1., Shukla 5., Kumar ¥., Sriwash D, Mishca D. B. D, and Pazwan K.,
|

Course Worlk in Dhrration: 06 Maonths Semesters T

Subject Mathematics(Statistics)

Course Code: RM | Course Title: Research Methodology (Paper 11) |

Credits: 5 Core: Compulsory

Max, Marks: 25475 Min. Passing Marls: 40

Toutal Mo, of Lectures-Tuatorials-Fractical (in hours per week): L-1T-F; 3-10

Unit

Tapics | Mo.of Lechures

Resecurch Concept and fts Types, Rescarch Process. Selection and 10
Formulation of Research Problem, Guidelines for Literature Review,
Research Gap. Research Design - concept, need and classification.

1

Sempling and Sampling Design- [opulation and  Sample, 22
Cheracteristics of a good sample. Types of Sampling Design,
Sampling Errors. Univariate and Bivariate Anelysis of Dala
Measures of Central Tendency, Measures of Dispersion. Data -
Collection - sources and tools, Guidelines for preparing a good
Cuestionnaire; Datn Analysis. Concept of Hypothesis; Hypotheses
Testing-Procedure; Chi-square test- Test of Independence ol
Attributez, Test of goodness of fit. Analysis of Variance (ANOVA),
One-way ANOVA, Two-way ANOVA S

L1t

Scientific databascs: Scicnce Direct, Medline and Pub med ete. 12
Ethical, legal, social and scientific issues in Environmental research,
Role of [PR in Research and development.

Iw

A bricf idea about the funding apencies such as DST, DRT, ICME, 12
CSIR, MOCF, UGC, ICSSR, ICHR, UPCST, and others. Basic
Enowledge of organizing L'unﬁ:r::ntu, symposium,  workshop,
exhibition ete, Avenues during and after Ph_i).

"?

Freparation of Rewiew, articles, reports and research papers for 149
juurnals and thesis, Preparation of research proposals for different
funding sgencies. Checklists for & good proposal! report! research
paper clc.

L

§

Sugpested Readings:

koothert C.IR. and Garg Gauraw, "Research Methodolooy™ New Age International
Publishers, 2018,

Vialhotra faresh, “Marketing Research: An Applicd Orientation” Pearson, 2019,
Sarangi Prasant, “Resecarch Methodology™ Taxmann, 2010

Aumar Be I'I_Ilt “Resgarch "rtet]mdﬂl-:n;:r a step-by-step guide for IJ-':_E'.I]'I]'IE“S Sage, 2014,

"“n-u_h_“?-'%. ._,.--"" .ﬁ, 's_:"lm.rﬁ T':.SEJM[I‘- Wﬂﬂ L T - c Lgpaﬁeq,jrﬁ
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5, MNageswara Rao G., "Research Methodology and Quantitative Methods"” BS Publications,
2018,

Bryman Alan, “Social Research Methods™ Onxford, 2016.

Sharma J.K. "Business Statistics”, Pearson Education, 2014,

Levin and Rubin, “Statistics for Management” Pearson, 2017.

. Gupta S.P., "Statistical Methods” Sultan Chand & Sons, 2014,

10, Fisher B. A., “Statistical Methods for Rescarch Workers™, Cosmo ['u blication, Wew Delhi.
11, Montopomery , “Design and Analysis of Experiments” John Wiley, 2001.

o S

Suggested Continuous Evaluation Methaods:
Total Marks: 25
Hiouse Examination/Test: 10 Marks
Writter, Assignment; Presentation/Seminar: 10 Marks
Punctuality / Active Participation: 5 Marks |

Course precequisites: To study this course, a student must have the mathematics/statistics
in M.Sc.

Suggested equivalent online courses:
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Further Wium None
At the End of the whole syllabus any remarks/ sugpestions: Nane )
ProgramyClass: Pre I'h.D Course . :
Work in Mathematies(Statistics) Duration: 06 Months Semester: [
Subject: Mathematics({Statistics)
Course Code: CA Course Title: Computer Application (Paper I1T)
Credits: 5 Core Compulsory
_ Max. Marks: 25+75 Min. Passing Marks:40
Total No. of Lectures-Tutorials-Practical (in hours per week): T-T-F: 3140 B
Unit Topics Mo, of Lectures
Hardware and software. Different operating systems, Application 10
I programmes, Programming language comeepls.
Introduction to  word  processing. MS-Word-creation of  files a0
- amrangement of files in folders. saving documents as files. print,
formatting, inserts, page lavout, references (citation and hibliography).
Review [comments, tracking, compare], eonverting to pdf,
Introduction to spreadsheet application, features and functiens, dala 18
ik shorting, features of statistical data analysis; generating charts/graphs

and other features. Tools used may be Microsoll excel, open office or
similar wols. _
Introduction to presentation tools, features and functions, al creating 15 '

TV | presentation, customizing presentation, showing prescotation, Tools
used may be Microsofl power Point, open office or similar tools.

Introduction 1o internet, use of internet and WWW, using search 12
engine like Google, Yahoo cte, Using advance search tochnigques, use
of intermet in research activities, submission of paper in archive |
clectronics mail system, cyber law
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Suggested Headings:
L
2
L

L
b

Treays, Rebecea, *Computers for Beginners” E.D.C. Publishing, 2002.

Agrawal, G, "Learn Computer Basics”, Ver [I, Digital Muneem, 2017,

Sirha, Priti, and Sinha, Pradeep K., “Computer Fundamentals : Concepts, Systems &
Applications”, 8th Edition, BPB, 2004.

Agrawal, Gauray , “Learn Computer Basies”, Ver II, Digital Muneem, 2017,

Ruy, Partha Pratim, “A Guide to Research and Publication Ethics”, New Delhi Publishers,

2022,
Suggestive digital platforms web links

Total Marks; 25
House Examination) Test: 10 Marks
Written Assignment/Presentation/Seminar: 10 Marks

Suggested Continuous Evaluation Methods:

Punctuality/ Active Participation: 5 Marks

Course prerequisites: To study this course, a student must have the mathematicy/statistics

in Pre Ph.D.

Suggested equivalent online courses:
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Further Suggestions: Mone

At the End of the whole syllabus any remarks/ suggestions: None
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DR. RAM MANOHAR LOHIA AVADH UNIVERSITY, AYODHYA

Structure of Syllabus for the
Fourth Year Programme: Bachelor (Research) in Science, | E_‘l*_"'.:'
Subject MATHEMATICS (STATISTICS)
(NEP 2020)

(Effective from session 2024-2025) Date: 15-05-2023
Struckure of Syllabus Developed by
Name of BoS )
Convener/BoS Designation Department College/ Uiniversity
Member
| Trr. Ramnmanohar Lohia
Prof. Bajerva Gaur Dein, Scienee hdiql biol ol Avadh University,
oY Ayodhya
o M Department of Drr. Bammuameduar Lohia
Prai.5. 5. Mishea o el Mathemnatics and Avadh University,
s Statiztics - Ayodhya
Department of | O, Bammanohar Lohia
Prof. C. ¥. Mishra Professor Mathematics and | Avadh University,
Statistics Ayodhya
Department of Die. Ramrnanohar 1.ohia
Frof. 5. K. Roizada Professor Mathematics and Avadh University,
Statistics Ayodhya
s D:pu-hne;_'s.l aff Dr. Ramma.nnha: Lohia
Dr. Ablushek Singh Pra Mathematics and Avadh University.,
e Stalistic foidbin.
' Department of : .
Prof. Shri Ram External Expert Mt atabtben - Sonnres 1T BHU, Varanasi
Keghittenent of DDV Garakhpur
Prof, Uma Srivastava Extermal Expert Mathematics and . - -FL_
Statistics University, Gorakhpur
Prof. Arvind Kumar s | Department of : .
Mishea External Bxpert | g ohematics o R
Prof. T. B. Singh External Expert | iﬁ“i:_ln:‘f gl IMS, BHU, Varanasi
; External Lxpuert Department of Dr. i1 5. Gaur University,
Peol. B3, Singh | Mathematics Sagar, M.P.
' F 2
Ao sl RS Singh pogh
2 2
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Evaluation
Course Code Course Title Credits | T/F
C1TE | ETE
i b L (B B F G
SEMESTER VTI
BZH701T CORE | Feal Analysis 2 T | 5| 7
B23070ZL CORE Advanced Abstract Algebra 4 T 25 75
BRB7FUST CORE Probability and Statistical Methods d T &5 73
B2ZIFO4P CORE Computing Lab-1 4 P | 25| 7
B230705R CORE Research Project 1 R
B2M706T | K ECTIVE Differential Geometry of Manifolds 4 T 25 75
poagryrT | (Selectany one) | Bypsy Theory and Its Applications | 4 T | 25| 7
B230706M MIMNOR Fundamentals of Vedic a4 T a5 75
ELECIIVE Mathematics
BI3070SM | {Owm Fundamentals of Artificial T
Faculty / Cther Intelligence -
Faculty) 25 i
{Select any one)
SEMESTER VITI
B2308011 CORE Linear Algebra 4  § 25 73
BZB0ET CORE Topology-1 d T 25 i)
B230E00T CORE Applied Statistics 4 T i 2
B2H04P CORE Computing Lab-11 3 poto25 | 75
BXS05E CORE Research 'roject 4 R
B23080AT Mathematical bethods 4 T 25 75
BEWWOTT ELECTIVE Mumerical Analysis 4 T 25 75
[Select any ane)
| |




Programme Cutcomes (POs)

To provide higher and advanced conceptual knowledge of mathematics and its
relevant branches.

To suggest appropriate applications of mathematics in diverse appled sciences and
EnginesTing etc.

To apply mathematical skills and techniques to analyze the problems arising out of
society and industry ete,

To get knowledge about pure and applied mathematics and communicate effectively
amongst scienfific and mathematical fraternity.

To develop positive attitude towards learning the higher mathematics, logical
thinking and problem solving.

To prepare the proper foundation to undertake research in higher mathematics and
to help for solving the problems connected with society and real life problems.

To demonstrate and maintain the ethical values related to teaching, learnmg and
research of mathematics sciences.

To demonstrate the techniques of Al machine learning and deep learning and apply
it to find the easy solution of mathematical and statistical problems.

To get basic knowledge about vedic mathematics and communicate effectively.

Programme Specific Cutcomes (F50s)

To dET;?E'JDp self learning and improve their own performance.

To execute research in collaboration with others and individual also.

To imbibe effective mathematical and technical communication.

To develop problem solving capacity as well as creativity.

To produce the mathematics researchers for next generation.

Apply the knowledge of mathematical concept in interdisciplinary felds.

To prepare the students to get jobs in schools and colleges as a mathematics teacher,
professors also in software industries, research and development organizations.
To produce the mathematics researchers along, with the knowledge of latest trends
of technology artificial intelligence and deep learning,

To enhance and groom the knowledge of vedic mathematics for the researchers of
next generation.
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| ProgramyClass: Bachelor (Research) Year: Fouith Semester; VII _]
in Science e ‘ —

Smbject: Mathematics [Statistics)

Course Cede: B230701T Course Title: Real Analysis

| Course nutcomes: -

1. Students will know aboul the contritution of Indian Mathemalicians to the history of [ovdian
Mathwmatics

2 Srudents will able to understand the concept of menoteric funclions and its different kind of
propertics und some properties of function of bounded varlation and The Jorden Decomposition
fheorem,

1. Students will be able to leam pointwise Convergence, Uniform convergence on an Interval, propertics
of uniforemly convergent gequences and serles, Welerstrass Approximation Meorem.

4, Siudents will oble to understand and evaluate Rlemann Steltie’s Integral, Fundamental theorem of
Caleulus and rectifiable curves. )

Creditst | Core Compulsory
Max. Marks: 25+75 | Min, Passing Marks: 33

Tatal N, of Lectures-Tutorials-Practical {in hours per week) L-T-F: 310

L
|_ Unit | Topics No. of Lectires
“Irroducton of an Indian Mathematician and their contributions;
I Aryabhatta, Varahamihira, Brahmagupt, Shridhara, Bhaskara I, 12
Mahavecra, Bhaskara 1L, Srinivasa Ramanujan, Shakuntala Devi
Monotonic functions and its properties, types of discontinmity,
Functions of Bounded Variation and some properties of function 16
of bounded varjation, Total variativns, Lipschit condition and
funw-ton, Varation functon, Jurdan Diecomposition theorem
Uniform  Convergence:  Pointwise  (ONVETEENCE, Uniform
convergence on an interval, Tests for uniform convergence,
propertics of uniformly converpent sequences and sencs 16
Wiierstrass Approximation theorem.
Riemann-Stielje’s Integral: Definition and existence of Integral,
Properties of integral, intepration and  differentiation,
tundamental theorem of Caloulus, First and second mean value 16
{heoremns for Riemann Stieltje’s intapral, rectifiable curves.
Suggested Readings:

1. Rudin, Walter, “Principle of Mathematical Analysis” [3rd edidon), McGraw- Hill Kogakusha,
International Student Editlon, 1976
Apostat, T. M., = palhematical Amalysis™, MNarosa Pubslishing House, Mew Duthi, 1935
\dalix 5 C. and Arora, “Mathematical Analysis”, New Age Publication.
calfman, C, "Caleulus of Several Variables”, Harper and Row.
Cerard . Emeh, R Shridhran, M Tt Shrindvas, “Contributlon to the history of Tnelian Mathematics”,

Hindustan Book Agerwy, India, 2005.
& Tﬂqmﬁm&,mﬂmﬂ#mﬁmnm'ﬁmuﬁﬁuw. dofesfdlar .

iy, 3T W, S0 .
 Suggestive digital platforms web links
Suggested Continuous Evaluation Methods:

m

Y

—

b L P

[otal Marks: 23
House Framination/Test: 10 Marks
Writhen Assi prment/ Presentation, Seminaz 10 Marks

Tunciuakiy/ Active Participation: 5 Marks
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At the End of the whole syllabus any remarks/ suggestions: None

ProgranyClass: Bachelor (Research) in

¥ Year: Fourth Somestar: VII
Sriencd

Subject: Mathematics (Statistics) _
Course Code: B23070ZT Course Title: Advanced Absiract Algebra

Courae onboomes:

1. Able to understand the advanced Group studies, most particularly series of groups &
Jerdan Holder Theorem, Schreier Theorem and applications.

7. Able to understand & describe the concept of Algebraic extensions, MNormal extensions
alse Primitive element theorem & their applications in various branches of mathematics.

3 Able tu understand and apply the concepts of Galois Groups, its Extensions and
Fundamental theorem of Galois theory,

4. Able to understand and apply Artin's Theorem, Fundamental theorem of Algebra,
constructability in every day geometrical problems.

Credits:d Core Compulsory

Max, Marks: 25+75 Min. Passing Marks:33

Tatal No. of Lectures-Tutorials-Practical {in hours per week): L-T-F: 3-1-0

Unit Topics Nu. of Lectures
Croup Theory: Permutation Groups, Cayley’s Theorem, Pigeon-
hole Principle, Induction exclusion Principle, Degrangements, class 16
1 equation of a finite Group, series of Groups, Schreier Thecrem,
Jordan Holder Theorem, Solvable Groups, p- Sylow Subgroups.
| Sylow’'s Theorem. '
Extension Field Theory: Extension Fields, Algebraic Ealensions, 17
I Finite extension, Spliting Fields, Algebraically closed Fields,
Normal extension, Separable extension, primitive element theorem.

iy | Galois Theory: Galois Groups, Calvis Extensions, Fundamental 12
thearem of Gals theary, o .
Application of Galois Theory: Antin's Theorem, Fundamental 15

v thecremn of Algebra (Algebralc proof), Radical extensions,
Insalvability of quintic, Consbructability.

Euggested Readings:

Herstein, 1. M., “Topics in Algebra”Wiley Eastern Ltd. New Delhi, 1975.
Sahai V_and Bist V., . "Algebra®, Narosa Publishing House, 1999,
Bhattacharya, P. B., ]ailL S. K. & Moyapal, 5. K., “Baslc Abstract Algebra”, Cambridge.
Hungerford, T. W., “Algebra”, Springer.

Malik, Mordeson & Sen, “Fundamentals of Abstract Algebra®, Tala MaGraw-EHIL
Sen, Ghosh & Mukhopadhyay, “Topics in Abstract Algebra”™, University Press.

| Suggestive digital platforms web links
' Suggested Continuous Evaluation Methods:

P E I R

Total Marks: 25
House Examinalion/ Test: 10 Marks
Written Assignment/Presentation, Seminar: 10 Marks

Punchualityf Active Participation: 5 Marks
At the End of the whole syllabus any remarks, .;ugg:ﬂliﬂﬂs Mone
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ProgramyClass: Bachelor (Research) in | l

g Year: Fourth Cermesber: V11
Seience | I 3

Subject: Maihmaﬂc&{ﬁtaﬁél;ica]

Cowrse Code: B230703T Uourse Title: Probability and Statistical Methods

1,

2,

3

Courae onteomes:

Able to understand basic concept of probability, Random variables (discretc arul
continuous) and Baye's theorem, moment generating functions.

Ahle to understand several well known distribubions including Binomdal, Paoisson,
Exponential and Normal distribubion.

Able to understand basic statistical concept mean, median, moxle and measures, standard
doviation, mean deviation also concept of fitting of curves by method of least square
{straipht line, parabala and exponential curve),

Able to understand the concept of correlation, correlation coefficient, regression,
regression coefficient and line of Regression of Yon X and X on Y also non linear

TepETession.

Credits-4 Core Compulsory

Max. Marl: 25+75 Min. Passing Marks33
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-F: 3-1-0

Unit Toples No. of Lectares

Frobahility, Introduction addition end multiplication Law of
probability, conditional probability, Baye's theorem, Random 15
variables  (discrete and  continuous), Probahility  generating
functions, Expeclations and variance, momenls and moment
generating functons.

Discrete and continuous distributions, probability distribution and
probabilities densities: Binomial, Peisson, Exponential and normal
' distribution and their PDF's and MGFs for above distribution
functions.

15

m

Introduction, measures of central tendency (Mean, Median, Mode),
dispersion (Mean deviation and slandard deviation), Skewness, 15
kurtosis, curve fitting (Fitting of straight lines, second degree

v of ¥ on X and X on ¥, Regression Coefficients, properties of

Sugg

T

oy

v

parabola and exponential curves) by method of least squares.
Correlation, Rank correlation, Regression analysis, line of Regression 15

repression coetficients and MNan linear regression.

ested Readings:
Gupta, Goon and Gupta Das, “Fundamentals of Statistics™ (Vol. 1) & I, World Press, 2016,
Faller W., “ An Introduction to probability Theory”, Vol. I, Wiley, 200
Heel, P.C., “Introduction o Mathematical Statistics”, Wiley; Sth edition, 1984,
Lahmann, EL., "Tesling Statistical Hypotheses”, Springer, 2005,

Rag, C.IL, “Linear Statistical Inference and its Applications”, Wiley-Interscience, 2nd edition,

2002

Gupm, 5.C. and Kapur VK, “Fundamentuls of Applied Statistics™, 5. Chaiud & Sons, 19,
Sukhate and Sukhatime, “Sampling™, The Indian Society of Agricultural Stabisncs, 1954.
Suggestive digital platforms web links

This

course can be opted as an elective by the students of following subjects: M.5c. Physics,

Flectromics. Biochemistry, Microbiology, Environmental Sciences, M.A. { Brunomics and Rural
E‘r_"li.'nz]l:_1:'rr11'||.-"-|'|l_:|
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rﬁug;gmlml Readings:
1. SinhaP. and Pradeep,
&th Editicn, BPB, 2004
2. Treays, Rebecca, “Computers for Beginners” EDLL Publishing, 2002
3, Agrawal, G., "Learn Computer Basics™, Ver I, Digital Muneem, Y.
Suggestive digital platforms web links
Suggested Continugus Evaluation Methods:

K., “Computer Fundamentals: Concephs, Systems Applications”,

Total Marks: 25

House Examination, Test: 10 Marka

Written Assignment/Pressntation,/Seminar: 10 Marks
Punctuality/ Active Participation: 5 Marks

| Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.5c.

Suggested pquivalent online courses:

11 pie mad bk EEa A EE AN A PR =S A EE AR rEE EER f R EEIATE ETY § ek REE prmrrn s id EEAATE AT P P A EE EAT T RE FELEE AT EFEEET

Further Suggestions: None
AL the Fnd of the whole syllabus any remarks/ suggestions: None
ProgranyClass: Ba_rhzlur (Research) in Vias Homth Rermesbert Vi
Science
: Subject: Mathematics(Statistics)
i Course Code: BI30T06T Course Title: Differcntial Geometry of Manifolds

| Course ontonmes:

1, Tounderstand and apply basic concept of manifolds, Tangent Spaces, vector felds,
Jacohian map, distributions, hypersurface of R

3 Tolearn, understand and apply the covariant derivative and its applications Lo find the
calution of in Gauss curvature equation and Coddazi-Mainardi equations.

3. Tolearn, onderstand and apply the Cartan view point in tensor of two connections, Torsion
and curvatare tensors.

4, Tounderstand and describe Riemannian Manifolds and its curvatures, submanilolds and
applicabions.

Credits:4 Elective
Max. Marks: 25475 Min. Passing Marks:33
Total No. of Lectures-Tutorials-Practical {in hours per week): L-T-F: 3-1-0
- Mo, of Lectunes

Unit | Topics

Definition and examples of differentiable manifolds, Tangent

I spaces, vector fields, Jacoan map. distributions, hypersurface

of Bn,

Srandard connection on Re, Covariant derivative, Sphere map,

I Weingarten map, Gauss equation, Gauss curvature equaltion

and Coddazi-Mainardi equations. .y

Invariant view point, Cartan view point, Coordinate view

point, difference fensor of two sonnections, torsion and

curvature bensors. .

Diemannian manifolds, length and distance in Riemannian

v anifolds, Riemannian connection and curvature, curves in
| Riemannian manifolds, submanitolds.

15

15
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Suggested Continuous Evaluation Methods: l
Total Marks: 25

House Examination/ Test: 10 Marks

Written Assignment/ Tresentation,/Seminar: 10 Marks

Pynctuality/ Active Participation: 5 Marks

Course prerequisites: To ;ltu:if this course, a student must have the math ematice/statistics
in B.5c.

Suggested equivalent online courses:

Further Suggestions: None )

At the End of the whole syllabus any remarks/ suggestions: None

Program/Class: Bachelor (Research) in Year: Fourth Seimestion: VI
Sciemioe

Subject: Mathematics({Statistics)

Course Code: B230704P Course Title: Computation Lab-1

Course outcomes:
1. Tounderstand the basic concept of computer operation.
2 Able to learn, underatand and apply to prepare the excel sheet for any given data.
3. Able to learn, understand and apply the technique of PPT for presentation of any data and
subject.
4. Students will be able to apply internet tochnique to transfer any type of data. |

Creditsd Core Compulsory [

M. Marks: 25+753 Min. Passing Marks:40

Tatal No. of Lectures-Tutorials-Practical (in hours per week): L-T-P; 0-0-3

Unit Topics Mo. of Lectures/
Practicals

MS Waord : Creating, editing, saving and printing text documents,
Font and paragraph formatting Simple characler formatting, 15
I | Inserbing tables, smart art, page breaks , Using lists and styles,
Working with images. Using Spelling and Grammar check,
Understanding document properties, mail merge.

M5 Excel: Spreadsheet basics, Creating, ediling, saving and printing
spreadsheets, Working with functions & formulas, modifying
worksheets with colour & awtoformats, Graphically representing 15

N data : charts & graphs, speeding data entry : using data forms ,
Analyzng data : dala menu, subtotal, fltering data, formatting
worksheets, securing & protecting spreadshwects,
Power Point Presentation: opening, viewing, creating, and printing

£ slides, applving auto layouls, adding custom animation, using slide 15

transitions, graphically representing data: charts & graphs, creating
Fruﬁ;_-a.h.u_ln.-ﬂ slide for i‘!ll'E-‘I.l‘-"l'II:a.l:IDI'L.

Internet: understanding how to search/Coogle, bookmarking and

going to a specific website, copy and paste Internet conlent into your | 15
v word file and emails. understanding social media platforms such as

Facebook & Many maore, learn with best practices. ‘
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Suggested Rﬂading;;: .
1. Hicks, N. |, "Notes on Differential Geometry™, D, Van Mostrand, Bew York, 1965,
2. Matsushima, Y., “Differentiable Manifolds”, Marcel Deckker, Inc., New Yerk, 1972

3. Mishra, R. 5, A Course in Tensors with Applications to Riemannian Geometry”, [Mothishala
{ Pvt. ) Lid,, India, 1965,

Suggestive digital platforms web links

Suggested Continuous Evaluation Methods:
Taotal Marks: 25
House Exarnination/ Test: 10 Marks
Written Assignment/ Presentation/Semdnar: 10 Marks
Punctuality/ Active Participation: 5 Marks

Course prevequisites: To m&y this course, a student must have the mathematics/statistics
in B.5e,

Suggested equivalent online courses:

ArE SRS Eed bR BES A RS S e RS FEE EES GEEEEE SR NI AN AT E AN EEE SETEES TTE EY pEE S PhE S R SdE RNl SLE SR EEEaE

Further Ellgpi‘ﬂﬁﬂ]‘lﬂ" None
At the End of the whole syllabus any remarks/ suggestions: Mone
T gy 'Sﬂdﬂulm (el i Year: I;nuﬁh Semester: V1l

Subject: Mathematics(Statistics)

Course Code: B230707T Course Title: Fuzzy theory and its Applications

Course outcommes:

1. Able to define LFP, formation of LPF and apply simplex methods to find the solution of
LFF. Hlustrate and understand the concept of duality in LPT.

2. Able to define and understand the transportation problem. By applying NWCE, LCM, VAM
to Find initial solution of TP. Further optimum solution by MODI method.

. [lustrate the concept of non-linear programming, constraint optimization, unconstraint
optimization and understand Kuhn-Tucker conditions, Kuhn-Tucker conditions tor GNLPP
with m {<n) constraints, sufficency of Kuhn-Tucker conditions,

4. Able to define and understand concept of simulation, generate the random numbers by

' Monte-Carlo simulation and application of siowilation,

Credits:d Elective
Max. Marks: 25+75 Min. Passing Marks33
Tolal No. of Lectureﬂ-Tntn-ri_il_b-l"mdiﬂj (in hours per week): L-T-I 3-1-0
Unit Topics No. of Lectures
i Fuzzy sets, basic definiion, « — level sets, convex fusry sets, basic
| aperations on fuzzy sots, 1ypes of fuzzy sets, Cartesian product, 15
L Algebraic product ol
Bounded sum and difference, t =norms and t=c norms, Extension 15

principle, The Zadeh’s extension principle.

Fuzzy Lagic, an overview of classical logic, multivalued logic, fuzay

T propositions, fuzzy quantifiers Linguistic variables and hedges, 15
Inference from conditional furzy propositions, the compositional
rule of inferemce.

Fuzzy expert System, concept and development, an infroduction to
fuzzy control, fuzzy rule hase, furzy inference engine, fuzzification, 15
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| deluzzificatons and various defuzzificztion method (the centre of
area the centre of maxima and mean of maxima musthods).

| Gugpested Readings:

1. Klir |. George and Yuan Bo, "Fuzzy Sots and Fuzzy Logic Theory and Applicatons”,
Fearson, 23,

2. Phargava, A. K, "Puzzy sel theory, Fuzzy logic and their applicatons”, 2. Chand Pwt Lid,
23.

3 Zadeh, L. A, Fuzzy sets and their applications cognitive and decision processes” Hlsevier
science publishing, 1372.

4 7adeh, L. A and Aliev, A. K., “Fuzzy logic theory and their applications” World scientific,
2018,

Suggestive digital platforms web links

Suggested Continuons Evaluation Methods:
Total Marks: 25
House Examination, Test: 10 Mlarks
| Writhen Assigriment/ Presentation, Seminar: 10 Marks
Punchumlity, Active Parlicipation: 5 Marks
Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.5¢.
Supggested equivalent online COUTSEs:
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Further Suggestions: None
At the End of the whole syllabus any remarks; suggestions: None

' ProgranyClass: Bachelor (Research) in

Year: Fourth Semester: VI
Science
Subject: Mathematics(Statiskics) B
Course Codes B230708M Course Title: Fundamentals of Vedic Mathematics
Course gutcomes: -
1 Students will able to inculcate wquisiiveness in vedic maths as indigenous Indian
Enowledge.
2 Students will able ko leamn tha calculating skill of mathematical operations as an alternative
method.
3. Students will be able to reduce the time and steps in obtaining soluticns as an alternative
method
4 Students will be able to enhance the caloulating capability in various competitive exams
- foced by the candidates-
s | Minur Elective
Credite:d | (Own Faculty/Other Faculty)
Max, Marks: 25+75 l Min, Passing Marks:33
_'I'ut-.ql No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 3-1-0
Unit Topics MNa. of Lecturea
"History of Vedic maths, why Vedic maths, salient features of Vedic
§ wnaths, Vedic maths formulas, 16 sulras, 13 sub sutras, terms and 15
aperations. = .
High speed addition by using the concept of computing the whole 15
1 and From left to right , super fast subtraction by using the concept of
L | completing the whale and from left to right.
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I Multiplication by Urdhavtrighbhyam sutram, multiplication by
! Vinculum sutram, multiplication by Nikhilam sutram. 15
Fast multiplication by 11, 12 and 13, multiplication of numbers o
IV | censisting of all 9, multiplication of n.umbers nearest to the base 10, 15
and mulbplication of numbers with sub base 50,5000,5000.
Suggested Readings:

1. Jagadguru Swami SriBhartkrishnateerth Ji Maharaj, “Vedic Mathematics”, Motlal
Banarasilal Publishwers, Pyt Delhi

2. Bhatia, [, "Vedic Mathematics”, JAICO Publishing House, Delhi.
Sugpgestive digital platforms web links

Sugpested Continuous Evaluation Methods:
Total Marks: 25
House Examiration/ T'est: 10 Marks
Written: Aﬂiglmntfﬁﬁegﬁﬂmf&nﬁm: 10 Marks

Punctuality; Active Participation: 5 Marks

Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.Sc.

Suggested equivalent online courses:

| Further Suggestions: None
At the End of the whole syllabus any remarks/ suggestions: None

Pragra ass: Bachelor (Research) in
granyCl E-v::IE:I'Lt:I ) Yoear: Fourth Semester: VII
i Subject: Mathematics(Statistics)
Course Code: B230709M Course Title: Fundamentals of Artificial Intelligence

Course pubcomes:
1. Stodents will be able to understand the basics of Artificial Intelligence theory.
2. Students will be able to understand the basics of Machine Learning theory.,
3. Students will be able to understand the basics of Deep Learning theory.
4. Students will be able to understand the basics of Matural Language Provessing,

Minor Elective
Creditad (Own Faculty/Other Faculty)

Max. Marks: 25+75 Min. Passing Marks:33
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-F: 3-1-0

Uit Topics Mo, of Lectures
Artificial Intelligence ; Definition of Artificial Intelligenee, Types of
I Artificial Intelligence, Uses and need of Al Approaches o Al 15
Future of Artificial Intelligence

Machine Learning: Definiion of Machine Learning, Tvpes of
I Machine Learning, Application of MMachine Learning, Difference 15
| bebween Machine Learning and Al

[ Deep Learning: [Definition of Deep Learning, Types of deep
11 Learning, applicalion of deep Leamning, Difference hetween 15
Machine Learning, AT and Deep Learning

Natural Langnage Processing: Definiton , application of NLP,
Ment and demeTit of BLF | 15

1 Iv

Suggested Headings:
1. R ussell, 5. and M-:'rﬂ.-u,;_. " Artificial Intelligerce: A Modern Approach®, P, Pearson

S;_..q-'i.LTRS
/;g;?/ (-f}-l( ﬁr ﬂuiﬁwn?i?h ::%fv %

a-_.-'

tncvip s @ 'J“j——



Publicabion. - o —1
2. Jacksen P. C, *An Introduction to Artificial [ntelligence”, Dover Publications, Inc., New
Yk,
3. Good fellow, 1, Bengio Y. and Courville, A, “Deep Learning”, MIT Press book.
4. Firos, A, "Fundamentals of Natural Language Processing”, Notien Press.

Suggestive digital platforms web links
Suggested Continuous Evaluation Methods:
Total Marks: 25

House Examination/ Test: 10 Marks
Written Assignment/ Presentation/Seminar: 10 Marks

Punctuality / Active Participation: 5 Murks

Course prerequisites: To study this course, a student must have ithe mnthcmatlufgfal'istic; ]
in B.Sec.

Suggested equivalent online courses:

BRSSO S S r PR T U RN RO B R B TN U SRR B33 BEE S T EES AE ESE SR RES PR T OCEE AR EEE Ak EEE S

Further Suggestions: None

At the End of the whole syllabus any remarks, suggestions: None

Prngmmﬁ'_“lam.a: Bachelor (Research)

in Sclence Year: Fourth Semester; VII1T

Subject: Mathematics(Statistics)

_ Course Code: B230801T | Course Title: Linear Algebra
Course outcomes;

1. Able to understand the Applications of matrices in finding the solution of homogeneous
system of equations and inverse of a matrix.

2. Able to apply cramer’s rule to find the sclution of system of equations and understand the
concept of linear transformation of matrix, kemnel, rank and nullity theorem.

4. Able to understand and apply characteristic polynomials to evaluate elgen values & elgen
vertors. understand the concept of Cayley-Hamiltonian theorem and applications in finding
inverse matrix and also diagonalization.

4, Able to understand the basic concept of Congruent symmetric matrices, Congraenoe
Diagonalization, Quadratic forms and uvrthogonal matrices and their applications.

Credits:4 Core Compulsory

Max. Marks: 25+75 Min. Passing Marks:33

Tutal No. of Lectures-Tutorials-Practical (in hours per week): L-T-P; 31-0

Unit | Topics No. of Lectures
Wector space, subspaces, linear dependence, hasis, dimension,
1 Matrices: row reduced Hehelon form, solution of systemn of Tinear 15
equations and homogeneous system, inverse of a matrix (By using
algorithm). : i
| Determinants, Cramer's rule, vectors, inner product, U-5 inequality, 15

I1 Metric in R, tiangular inequality, Linear transformations and
matrices, kernel, Mullity theorem, Rank of a matsix, Similarity,
Characteristic polynomials, eigen values, theorems on eigen values
i and eigen vectors. Cayley-Hamiltonian theorem, properbics of 15
characteristic  pulynomials,  direct  sum, J[ordan  form = and

diagonalization. I
N STt RStk pad
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Congruent symmetric matrices, law of inerda, congruence
diagonalization of a symmetric matrix. change of varable matrix,

Iv change of wvariable and diagonalizing quadratic forms,
diagonalization alogritbuns, positive definite symmetric matrices
and guadratic forms, orthogonal matrices.

15

Suggested Readings:
1. Hoffman and Funze, "Linear Algebra®, FHI, 1%78.
7 Rao, AR, Bhimashankaram P, “Linear Algebra”, Tata Me-Graw Hill.
3. Kumareson, 5, “Linear Algebra”, FHIL
4. Hao 4 Bhimsankaran, “Linear algebra®, Springer
Sugrestive digital platforms web links

Suggested Continuous Evaluation Methods:
Total Marlks: 25

House Examination/ Test: 10 Marks
Weiken Aﬂ.ﬁﬂgﬂmﬁntf Fresentation/Seminar: 10 Marks
Punctuality/ Active Participation: 5 Marks

Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.Se.

Suggested equivalent online courses:

Further Suggestions: None

At the Knd of the whole syllabus any remarks) supgestions: Nong

Fropra/ilass: Bochelor {Reseanch) Year: Fourth Semester; VIII
in Science

Subject: Mathematics[Statistics)

Course Codes B2308S02T Course Title: Topology-I

Course outcomes:

I. Tounderstand and illustrate the concept of topological spaces, closed sets, closure, Interor,
exterior and boundary of sets, Interior operator, accumulation puints and derived sets.

I, Demonstrate the knowledge of understanding bases and sub bases, subspaces and relative
topalogy, hereditary properties, dense sets, separable spaces and their relationships.

3. Apply the use of continuous funchons, sequential continuity, open mappings, closed
mappings, homeomorphisms to develop topelogical properties.

4. Analyze and ifllustrate the concept of compact sets, compact topological space, finite
intersection properties, countable compactness and one point compactification.

Credite:d Core Compulsory
Max. Marks: 25+75 Min. Passing Marks:33

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-F: 3-1-0
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Unit Tnlpiqg | No. of Lectures

Definittion and examples of topological spaces, closed sets,
neighborhonds, properties of neighborhoods and neighborhood |
1 systems. Closere, Interior, exberior and boundary of sets, Alternative

methods of defining a topulogy in terms of Kuratowski's closure 33
aperator, Interior operator, accummlation points and derived sets.
Bases and Sub bases, Subspaces and relative topology, Hereditary 15
1 praperties, First and Second countable spaces, Dense sets, Separatle
spaces and their relationships, 2 |
1 Continuous functions and Sequential continuity, Open mappings, 15

| Closed mappings, Homeomorphism and topological property.
Covering of sets and sub cover, compact sets, compact topological
space, finite intersection propertios, basic and Sub basic apen 15
IV | covering, countable compactness and sequential compactness,
compaciness un the real line, local compactness, lindelof spaces and
lindelof thearem, compactification and one point compactification,
Sugpested Readings:

L Simmons, G F, “Introduction to Topalogy and Modern Analysis™, MoCGraw-Hill, 1963,

2 Kelly]. L., “Topology”, Van Nostrand Beinhold Co. New York, 1995,

3. James B Munkres, “Topology A first courses”, Prentice Hall of India Pyt Lid, Mew Delha,

2000.

4. Dugundji, J., Allyn & Bacon, “Topology”, Prentice Hall of India Pvt. Ltd., 1966

5. Jushi K. D, “Infroduction to General Topology”, Willey Eastern Ltd., 1983

6. Hocking, I. & Young, G., “Topolopy”, Addision-Wesley, Reading, 1961.

Suggestive digital platforms web links
Suggested Continuous Evaluation Methods:

Total Marks: 25

Heuse Examinabon,/ Teat: 10 Marks
Written Assignment,/ Presentation,/ Seminar; 10 Marks
FPunctuality/ Active Participation: 5 Marks

[ Course prerequisites: To study this course, a student must have the mathematicsfstatistics
| in B.5¢.

Suggested equivalent online conrses:

B PRI NN RS SRR R T PR RN NS SSE e e rE R TEESSS i rE mm e o NS A R A m S L b

Farther Suggestions: None _ . |
At the End of the whole syllabus any remarks/ sugrestions: None o
Prog 1,.-'(]&-;.5* ! {or (Reaeazch) Year: Fourth Semester: VIIT
il n Science

Subject: Mathematics(Statistics)
Course Code: B230803T Course Title: Applicd Statistics
Course outcomes:
1. Able to understand  the basic concept of time series, compoments, trend and analvsis of time
series, various methods and wses of ime series,
2. Able to understand basic concepts of index nunibers, criteria and classification, cost and
construction of Eving index numbers.
A Able to understand siinple random sampling, description of stratified random sampling &
1ts optimum allocation formulae, large samples, small samples, hy pothesis and testi ng of
hypothesis by Z-test, t-test, - test and .,.'[:': test.
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4. Able to understand and apply the knowledge of analysis of variance and control charts
(¥and R Charts, P Charts, NF Charts and C Charts) in real life problems.

Credits:d ] Core Compulsory
Max, Marks: 25+75 Min. Passing Marks:33
Total No. of Lectures-Tutorials-Fractical {in hours per week): L-T-F: 3-1-0

Unit Topics Mo, of Lectures
Definition and concept of tme series, compenents of time Series, 15
trend, periodic changes, irregular component, analysis of time series,
1 nses of tme Series, measurement of trend, graphic method, method
of semi averages, mowving average method, approximation to
MOVINE average.

Index numbers, problems involved in the construction of index
numbers, the oriteria of good index number, classificaion of index 15
n numbers, economic adviser's wholesale price index number, cost of
living index mumber, main steps in the construction of cost of living
index numbers, the construction of cost living index numbers.
Introduction, Simple random sampling, description of stratified
random sampling & its optimum allocation formulae, sampling 15
theory, small and large, hypothesis, null hypothesis, ermative
m hypothesis, testing of hypothesis, level of significance, confidence
limits, test of significance of difference of means viz. 7-test, t-test, F-
tost and y ¥ test.

Analysis of Vardance [ANOVA), One way and two way 15
classification, statistical quality control (SOC), control charts, control

L charts for attributes and variables (¥and B charts, P charts, NP
charts and C charts),
Suppgested Readings:

I, Gupta, 5.C. and Kapur V.E., "Fundamentals of Applied Statistics”, 5. Chamd & Sons, 1994

2. Gupta, Goon and Gupta Das, ¥ Fundamentals of Statistics” (Vol. II) & I, World Press, 2016.

5. Sukhate and Sukhatme, “Sampling”, The Indian Sodety of Agricultural Statistics, 1954,

4. [ras M.N, and Giri M. C, “"Design of experiments®, Wiley Fastern Limiled, Mew Delhd, 1979
Suggested Continuous Evaluation Methods:

—

Total Marks: 25

House Examination/ Test: 10 hMarks

Written Assignment/Presentation/ Seminar: 10 Marks

Punctuality / Active Participation: 5 Marks

| Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.5c.

Suggested egquivalent enline courses:

]:urthe-r Suggestions: None

At the End of the whole syllabus any remarks, suggestions: None

Frogram/Class: Bachelor (Kesearch)

Iy Sclerive Year: Fourth Semester: V111
_ Fiuhivfw.'t; Mathematics{Statistice)
Course Code: B2308MP Course Title: Computing Lab-I1
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Course outcomes:
1. Able to learn and understand e introduction of SPSS,
2. Able to learn and understand the hasic statistical COncepts.
3. Able to learn and understand about the statistical table and graph.
4. Able W apply 5PS5 to create f!E.-r[LrEnl_'].' tables, cross table, ar chart, pie charl,

Histopram,
Credits:d Core Compulsory
Max. Marks: 25+75 Min. Fassing Marks:40 e
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 0-0-8
Unit Topics No. of Lectures/
Fractical
[ ;| Introduction, how to downluad and install SPSS, general functions, 15
varfable view, creating a new data sct, data view, syntax, output.
I Basic statistical concepts- measurements scale 8, distribulions, 15 ]
T Descriptive statistics-tables, graphs, measures of central tenclenicy, 15
measures of variabon
v | Producing descriptive statistics in SPS5- deacriptive, frequency 15
| tables, cross table, bar chart, ple chart, histogram,
Suggested Readings:
1. fasrai Lokesh, "Data Analysis Using S5PS5", SAGE Publications India Pvt Ltd; 1st edition,
2020

2. Grotenhuis, Manfred te and Matthijssen Anneke, ~Basic SPSS Tutorial”, SAGE Publications, .
Inc; 1st edition, 2015,
Huggestive digital platforms web links
Suggested Continuous Fvaluation Methods:

Total Marks: 25

House Examination/ Test: 10 Marks

Written Assignment, Presentation/Seminar: 10 Marks

Punctuality/ Active Participation: 5 Marks

-‘.'.'J:r;rme'prrr:qu.iﬂlh:s: To study this course, 1 student musat have the mathematics/statistics
in B.5¢.

gEested equivalent online courses:
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Further Suggestions: None
= -
Al the End of the whole syllabus any remarks/ suggestions: None
" ProgranyClass: Bachelor (Research) In | i
Sei Year: Fourth Semester: VIIT
» ience |
Subject: Mathematics|Statistics)
Course Code: B2IB06T ! Course Title: Mathematical Methods
Course outcomes: : i

L To learn understand and apply the Fourier ransform and its properties to evaluate the
solution of heat, wave and Laplace equation.

Z  Tolvam understand and apply Z-transforms and its properties to find the solulon of
difference equistions,

3. Tolearn and understand the basic concepts of Integral Equations and its properties as
kernel. Eigen values and Eigen functions of integral cyuations

4. Tolearr uncerstand and apply basic concepts of calewlus of Varistions and to find e
solution of geodesics and Raylelgh-Ritz differential equations;
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Cr_ediis:-i Elective

. - = Max. Marks: 25+75 Min. Passing Marks:33
| Total No. of Lectures-Tutorials-Practlcal (in hours per week): L-T-I': 3-1-0
Unit Topics Nuo. of Lectunes

Fourier transform, properties " of fourier transform, inwersion
1 formula, conwolutlicn, parseval’s identity, application of Fourier 15
transforms in solving heat, wave and laplace equation.

Z-tramstorms, relaton of Z-transform with  fourier  transform,

- grometrical inferpretation of F-transform, region of onvergences, Ly
inverse Z-transform, convolubon, solving difference equations by z-
transforms = o
Integral equations: integral equations of fredholm and volterra type,
solution by successive substbtubion and successive approxdmation, L5

I integral equations with degenerate kernels. integral equations with
symmetric kernel, eigen values and eigen functions of integral
eguations, L
calculus of varialions: the extremum of funconals, variation of
functional, euler equation in one and several independent variables, 15
v sufficient conditions for the extremum of a funchional, variation
preblems with constraints, problem of geodesics and isoperimetric,
HaylLeigh-Ritz method of solving differenbal equations.

E:-uggented Readings:
Sneddon, L M., “The Use of Integral Transforms®, Mc Graw Hill, 1985,

. Goldberg, R. K, © Fourier Transform”. Cambridge University Press, 1970
Elsegole, L., “Calculus of Varation”, Dowver Publications, 2010,
Eenwal, B P, “Linear Integral Equation; Theory and Technigques”, Academic Press, 1971,
\ Hildebrand, F. B., “Methods of Applied Mathematics”, Dover Publications.
Pal, 5. and Bhunia, 5. C, “Engineering Mathematics”, Oxford University Press, 2015,
Sugpestive digital platforms web links
Suggested Continuous Evaluation Methods:

B b

Total Marks: 25
House Examination/ Test: 10 Marks
Written Assignment/ Presentation/ Seminar: 10 Marks
Functuality/ Active Participation: 5 Marks
Course prerequisites: To study this course, a student must have the mathematics/atatistics
in B.5e.

Suggested equivalent online courses:
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[ Farther Sug;ul.:it-:;r;a:ﬁune
At the End of the whole syllabus any remarks, suggestions: None

‘ Year: Fourth Lemester VTIT

ProgramClass: Bachelor {Besearch)
in Science

B Subject: Mathematics(Statistics)

Course Code; B2Z30807T _ Course Title: Numerical Analysis
Course outcomes: .

1. Swudenls willable to understand representation of integers and fractions, fixed point and
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floating point arithmetic, error propagatun and able to compute mothad of error
propagalion.

They will able to learn how to evaluale polynomial Interpolation, ecror of the interpalating
palynomial, oscllatory interpolation. They will also able to find out solutions of nun-linear
equations by different method,

They will able to caleulate solution of linear algebraic equations and eigen value problems
different methods (direct method, Terative method),

- They will able to calculate numerical integration by different rule and also are able to solve

(11Es by dillerent methods.

Credits:d Elective

Max. Marks: 25475 Min. Passing Marks:33

Total Nu, of Lectures-Tutorials-Practical (in hours per week): L-T-P: 3-1-0

Topics Mo. of Lectures |

Mumerical Computation: representation of integers and fractions,
fixed paint and floating point arithmetic, error propagation, loss of 15
significance, condition and instability, computational method of
errar propagation,

II

11

Polynamial Interpelation: Existence and uniqueness of interpolation
polynomial,  Interpolation using differences, etror of the 15
inferpolating  polynomial, oscillatory inferpolation,  piecewise-
polynomial  approximation. Solution of nonlinesr equations:
Iterative methads, fixed point iteration, conwvergence of methods,
polvnomial equations, Miller's methosd, conver prnee acceleration.
Solution of linear algebraic equations and eigenvalue problems;
[teration muethod systems (Jacobi iteration method, Gauss seldel
iteration mwethod), wnvergence analysis, matrix  factorization
metheds (Dowlittle’s reduction, Crout reducliond), Eigen value and
Eigenvectors, Householder's method by symmetric matrices, Power
method.

15

Mumerical Integration; Basic rules of numerical integration
(Newton's Cote’s  formula, Trapezoidal ruls, Simpsons  role,
Weddle's  rule), Gaussian rules, compesite  rules,  adaplive
quadrature, limit, Romberg Integration. Solution of (M¥Es: Taylor |
series method, Eulers method and its convergence, Runge-Kutta
methods, Multistep formulas, Predicator-Corroector methods,
stability of numerical methods, numerical sclutions of simultanaous
ODE.

15

o pa

in

Suggested Readings:

Sastry, 5. 5., “Intreductory methods of Numerical Analysis”, FHI Learning Pvt., 2005,
Balaguruswamy, E, “Numerical Methods™, Mac Milan
Jain , Iyengar and Jain, “Numerical methods for Engineering and Scientists”.
Conte, 5. [0 and de Boor C,, "I-.'lemre-nhm,' Numerical Analysis $An Algorithinic Approach”,
drd edn., MeGraw Hill, 1981,
Hermrici, ., "Elements of Nuerical Analysis", John Wiley & Sons, 1564,
Froberg, CE, “Nunterical Mathematics, Theory and Computer Applications™ the Benjamin
Cummings Fub, Co. 1985,

Suggestive digital platforms web links
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Evaluation of Theory Paper

mtermal pszessment of theory paper will be based on House examinationTest of 10 Marks, Written
Assipronent/ Presentation/Seminar of 10 Marks and Punctuality f Active Participation of 05 Marks
which iz known as eontinoons internal evalaaton {CTE) is of 23 marks. [n esch theory paper End Semesier
examinotion will carry 75 marks which is known as external evaluation (ETE).

Evaluation of Practical Paper

Internal wssessment of prctica] paper will be of 25 marks based on lah participation/ record, seminar, test on
praclical amd viva (lab participation/recond-10 marks, test on practical-10 marks and viva-05 marks).

In proctical mper, end -semester povctcal exam of 75 marks shall be in two components. First component
will be ol labtwritien exam of 25 marks and second components will be of viva foe 50 marks. Evahation of
this exur will be done jointly by one inferma] snd one extemal sxaminer as well,

Evaluation of Project Paper

Students of the 15t to IWth samester will be distributed amongst the Boully members of the department as
advisars. Respective advisors will help identify the topic of the project acconding to intarest of students. The
topics and names of advisors will be placed in the departrmental commities for final appraval, In project work,
a zmall groug of students of the semester in which project is recommended as paper will be associatad with
ene teacher of the department as advieor for the project. This allocation of advizors will he done hy
departmentul committes of the depertment.

Internal asseasmeant of project paper, which is of 50 marks, will be Based on the following critecia .

(i} Active participation snd diseussion- 10 Morks
(i) Seminar Presantation- 20 Marks

(iii) Viva-Voce on the project- 10 Marks

(iv) Orriginality! Qnaality of the project- 10 Marks

In the project paper, end-semester project exam of 50 marks will be of two components. First component
will be based on its evplustion of project of 30 marks and sccond components will be of viva for [0 marks and
attendance’ records for 10 marks, Evaluation of this exarm will be dome jointly by one internal and one external
examiner as well.

Passing Marks

Fassing marks crilena for the students will ke governed by existing guidelines of MEP-2020 of the [niversity,
Students concerned will be promoted to the next semester according to the rmales of back papers-cxam laid
dowin by the wrversity ilself I any set of rules regurding: passing merks of the students of M. Sc. programme
15 laid down by the university as a common rules, then this common rule will superscde deparmental rules
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B230701T

DR RAM MANCHAR LOHIA AVADH UNIVERSITY, AYODHYA

(Department of Mathematics and Statistics)
Subject: Mathematica( Statistics)

Names of Examiners recommended in the mecting of the Board of Studies
(Mathematics({Statistics)) held on 15/05/2023

Semester I {YEAR 1)

1. Prof. Rajendra Prasad, Department of Mathematics & Astronomy,
University of Lucknow.,

2. Prof. Ahmad Ali, Departiment of Mathemalics and Computer Science,
BBD University, Licknow.

A Prof. C K. Mishra, Department of Mathemabics and Statistics,Dr.
CORE | Ren] Analysis | Ramamanohar Lohia Avadh Un,tv-ersit:,‘, Ayodhya

4. Dir. Shyam Kishor, Associate Professor, Department of Mathematics &
Astromomy, Undversity of Lucknow, Lucknow.

3. Dir. Abhishek Singh, Associate Professor, Department of Mathemalics |
and Statistics, D, Ramamanohar Lohia Avadh University, Ayodhya, |

| BI30702T

1. Prof. Vivek Salmi, Depertment of Mathematics & Astronomy,
University of Lucknow, Lucknow,

2. Prof. Pankaj Mathur, Department of Mathematics & Astronomy,
University of Lucknow.

Advanced 3. Prof. 5. K Raizada Department of Mathematics and Statistics, Dir.
CUORE | Abstract Ramamanchar Lohia Avadh University, Ayodhva,

Algebra 4. Prol. Mevna Sahai, Department of Mathemabcs & Astronarmy,
University of Lucknow, Lucknow.

5. Dr. Shyam Kishor, Associate Professor, Department of Mathemnatics &
Asgtronomy, University of [Lucknow, Lucknow.
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B30T

DR RAM MANOHAR LOHLA AVADH UNIVERSITY, AYODHYA
{Department of Mathematics and Statisties)

Subject: Mathematics{ Statistics)

Mames of Examiners recommended in the mecting of the Board of Studics
(Mathematics{Statistics)) held on 15/05/2023

| Topology-1

1, Prof. Mukesh Kumar Sharma, Department of Mathematics, COSU,
Merrut.

2. Prof. 5. P, Tiwar, Department of Mathematica and Statistics, T
Dhanbad, Dhanbad.

1. Prof, Sudhir Srivastava, Department of Mathematics and Stabistics,
MU Gorakhpur University, Gorakhpur. '

4. Prof. C. ¥ Mishra, Department of Mathematics and Statistics, . Ram
rmanohar Lokda Avadh University, Ayodhya,

5. Prof. J. N, Mishra, Department of Mathematics, GGanpat Sahai PG
College, Sultanpur.

B4 T

CORE

Differenitial
Geometry of
Mamnifold

1. Prof. Rajendra Prasad, Department of Mathematics & Astronomy,
University of Lucknow.

2. Prof. Sudhir Sovastava, [Department af Mathematies and Stabsbos,
DDU Gorakhpur University, Gorakhpur.,

3. Dr. Abhishek Singh, Associate Professor, Departinent of Mathematics '
-and Statistics, Dr. BEamamanohar Lohia Avadh University, Ayodhya,

4. Dr. Shyam Kishor, Associate Professor, Department of Mathematics &
Astronomy, University of Lucknow, Lucknow.

5. Dr. Mohin Ahmad, Assodate Professor, Department of Mathematics
Inkegral University, Lucknow.,

\
B, B g5 A gadd
N

Paga 2 af 17



DR. RAM MANOIAR LOHIA AVADH UNIVERSITY, AYODHYA

(Department of Mathematics and Statistics)
Subject: Mathematics{ Statistics)

Names of Examiners recommended in  the meeting of the Board of Studies
(Mathematics(Statistics)) held on 15105/2023

B0705T

ELECTIVE

FLECTIVE

Probability
amd

Statlztical
Methods

1. Prot, T. B. Singh, Institute of Medical Sciences, BHLU,
Varanasi.

2 Prof. T. N. Pandey, Department of Mathematcs &
Statistics, T, Gorakhpur.

3. Prof. Arvind Kumar Mishra,
Mathematics, BHU, Varanasi.

4. Dr. Alok Agarwal, Department of Applied Science
{Mathematics), Amity University, Lucknow Campus,
Lucknow.

5. Dr. P, K. Diwvedi,, Associate Professor, Department
of Mathematics and Statistics, [r, Ramarmanohar Lohia
Avadh University, Ayodhya.

Department  of

BEAMFOET

ELECTIVE

ELECTIVE

Fuzzy
Theory and
Its

Applications

1. Prof. R. K, Sharma, Department of Mathematica, 11T
Delhi, Delhi.

2. Prof. Mukesh Kumar Sharma, Department of
Mathematics, CCSU, Merrut.

3. Prof Arvind Komar Mishra, Department of
Mathematics, BHU, Varanasi.

4. Dr. Alok Agarwal, Department of Applied Science |
{Mathematics), Amity Uriversity, Lucknow Campus,
Lucknonwr,

5. Dr. P. K. Diwwvedi,, Associate Professor, Department
of Mathematics and Statistics, Dr. Ramamanchar Lohia
Avadh University, Avodhya.

2 Rseh
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DR, BAM MANOHAR LOHIA AVADII UNIVERSITY, AYOIDHYA

(Department of Mathematics and Statistics)
Subject: Mathematics( Statistics)

Names of Examiners recommended In the mecting of the Board of Studies
(Mathematica(Statistica)) held on 15052023

SECOND | Computing

1. Dr. Brijesh Bharadwaj, Associate Professor, Department of MCA,
IET, Dr. Ramnmanochar Lohia Undversity, Ayodhya.

2. Dr. Subhash Kumar Yadav, Assoclate Professor, Deparbment of
Statistics, BEAU( Central University), Lucknow.

3. Prof. V. N. Ral, Department of Mathematics, Narendra Duev

BZ30707L ELECTIVE | Lab Agriculture University, Ayodhya
4. Prof. Saurabh Pal, Department of MCA, TET, Vieer Bagadur Singh,
Purwanchal University, Jaunpur.
I 5 Do P K Diwwedi, Assocdate Probessor, Department of
' Mathematics and Statistics, D, Ramamanohar Lohia Avadh
University, Ayodhya
|
1. Prof. K. 5. Singh, Department of Mathematics, 12r. H. 5 Gaur
Central University, Sagar, M.P.
2, Prof. 5 K Tiwar, Department of Mathematics, Saket F G
College, Ayodhya,
3. Dr. Harish Chandra, Department of Mathematics, MMMTL,
B23070RT SECOND | Project/Seminar Garakhpur.

ELECTIVE Presentalion

4, Dr. Abhishek Singh, Associate Professor, Department of
Mathematics and Statstics, Dr. Famamancohar Lehda Avadh
University, Ayodhya.
3 Dr. P. K. Diwvedi, Assodate Professor,  Department of
Mathematics and Sttstios, Dr. Famarmanobar Lohia Avadh
University, Ayodhya
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BZ3BMT

DR. RAM MANCHAR LOHIA AVADH UNIVERSITY, AYODHYA
(Department of Mathematics and Statistics)

Subject: Mathemalics[ Statistics)

Mames of Framiners recommended in the meeting of the Board of Studies
(Mathematics{Statistics)) held on 15/05/2023

Semester I1 (YEAR I)

CORE

Mathematical
Methods

L Prof. Pankaj Mathur, Department of Mathematics & Astronomy,
Undversity of Lucknow.

2. Prof. Ahmad All, Department of Mathematics and Computer Science,
BBD University, Lucknow.

3. Dr. Vineet Kumar Verma, Assodate Professor, Department of
Mathematics & Astronomy, University of Lucknow, Lucknow.

4. Dr. Shyam Kishor, Associate Professor, Department of Mathematics &
Astronomy, University of Lucknow, Lucknow,

5. Dr. Abhishek Singh, Associate Professor, Department of Mathematics
and Statistics, Dr. Ramamanchar Lohia Avadh University, Avodhya.

CORE

Limear
Algebra

1. Prof. Vivek Sahai, Department of Mathematics & Astronomy,
University of Lucknow,

L Frof. Pankaj Mathur, Department of Mathematics & Astronomy,
Uni'l.r-erﬁl}- of Tuckmow,

4. Frot. 5. K. Haizada Department of Mathematics and Statistics, D,

- Ramamanchar Lohia Avadh University, Ayodhya.

4. Prof. Meena Sahai, Department of Mathematics & Astronomy,
University of Lucknow,

5. Dr. Shyam Kishor, Associate Professor, Department of Mathematics &
Astronomy, University of Lucknow, Lucknow
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DE. RAM MANOHAR LOHIA AVADI UNIVERSITY, AYODITYA

(Department of Mathematics and Statistics)

Subject: Mathematica] Statistics)

Mames of Examiners recommended in the meeting of the Board of Studies
{Mathematice(Statistics)) held on 15052023

BZ30803T

CORE | Topology-T

| 1. Prof. Mukesh Kurmar Sharma, Department of Mathematics, CCSU,
Merrut.

2 Prof. 5. P. Tiwarl, Department of Mathematics and Siatistics, IIT
Dhanbad, Dhanbad.

3. Prof. Sudhir Srivastava, Department of Mathematics and Statistics,
DDU Gorakhpuor University, Gorakhpur.

4. Prof. C. K. Mishra, Department of Mathematics and Statistics, Dr. Ram |
manchar Lohia Avadh University, Ayodhya

5. Prof. . M. Mishra, Department of Mathematics, Ganpat Sahai PG
College, Sultanpur.

R230804T

Mumerical
i Amalysis

1. Prof. Himanshu Pandey, Department of Mathematics and Statistics,
DDU Gorakhpur University, Gorakhpur.

2, Prof. Sheela Mishra, Department of Statistics, University of Lucknow,
Luchmomw.

3. Prof. Saurabh Pal, Department of MICA, [ET, Veer Bagadur Singh,
Purwanchal University, Jaunpur,

4. Prof. 5. S. Mishra, Department of Mathematics and Statistics, Dr. Ramn
manochar Lohia Avadh University, Ayodhya.

5. Dr. Brijesh Bharadwaj. Associate Professor, Department of MCA, IET,
[, Rammanchar Lohia University, Ayodhya.

A
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DR. RAM MANOHAR LOHIA AVADH UNIVERSITY, AYODHYA

(Depariment of Mathematics and Statistics)
Subject: Mathematics Statistics)

Names of Examiners recommended in the meeting of the Board of Studies
{Mathematics|Statistics]) held on 15052023

1. Prof, T, B. Singh, Institute of Medical Sciences, BHIU, Varanasi,

Z Frof. T. N. Pandey, Department of Mathematics & Statistics, D[,

Corakhpur.

3. Prof. Arvind Kumar Mishra, Department of Mathematics, BHLU,
THIRD Applisd | Varanasi,

ELECTIVE] S0Ms: |4 Dr. Piyuih Togethic Depaioent of Applicd Selence

(Mathematics), Amity University, Lucknow Campus, Lucknow.

5 Dr. P. K Diwvedi, Associate Professor. Department of
Mathematics and Stalistics, Dr. Ramamanchar Lokia Avadh

University, Ayodhya.

B230806T

1. Prof. Himansbu Pandey, Department of Mathematics and
Statistics, DDU Gorakhpur University, Gorakhpur.

Z Prof. Sheela Mishra, Department of Statistics, University of
Lucknow, Lucknow,

BT THIRD Computing | 3. Prof. Saurabh Fal, Department of MCA, [ET, Vear Bagadur Singh A
ELECTIVE | Fundamentals | Purwanchal University, Jaurnpur.

4. Prof. 5 5. Mishra, Department of Mathematics and Stabistics, Dr.
Ram manchar Lohia Avadh University, Ayodhya

2. Dr. Bojesh Bharadwaj, Associate Professor, Department of MCA,
IET, Dir. Rammanohar Lohia University, Ayodhya.
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DR. RAM MANOHAR LOHIA AVADH UNIVERSITY, AYODHYA

(Department of Mathematics and Statistics)
Subject: Mathematics( Statistics)

MNames of Fxaminers recommended in the meeting of the Board of Studies
{Mathematics(Statistics)) held on 15052023

1. Dr. Brijesh Bharadwaj, Assocate Professor, Department of MCUA,

[ET, Dr. RBamumanohar Lohia University, Ayodhya.

2. Dr. Subhash Kumar Yadav, Assocate Professor, Department of
Statistics, BRAL{ Central University), Lucknow.

3. Prof. V. N. Rai, Department of Mathematics, MNarendea Dev

FOURTH Computing ; X
B230807F TIVE | Lab-1l Agriculture University, Ayodhya.
4, Prof. Saurabh Fal, Department of MCA, [ET, Veer Bagadur Singh,
Purwanchal Universily, Jaunpur.
5 Dr. P. K Diwvedi, Associate Professor, Departrnent  of
Mathematics and Statistics, Dr. Ramamanohar Lohia Avadh
University, Ayodhya.
| 1. Prof. R. 5. Singh, Department of Mathematics, Dr. . 5 Gaur
Central University, Sagar, M.F.
2. Prof. 5. K. Tiwari, Department of Mathematics, Saket P G
College, Ayodhya.
| FOURTH | Project/Seminar | 3. Dr. Harish Chandrea, Department of Mathematics, MMMTU,
ELECTIVE | FPresentation | Gorakhpur,
4. Dr. Abhishek Singh, Associate Professor, Department of
Mathematics and Statistics, Dr. Bamamanohar Lohia Awvadh
University, Avodhya.
B, Dr. P. K. Diwvedi, Associate Professor, Department of
Mathemalics and Statistics, Dr. Ramamanohar Lohia Awvadh
University, Ayodhya
I‘II
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DR RAM MANOIIAR LOHIA AVADI UNIVERSITY, AYODIIYA
{Department of Mathematics and Statistics)

Subject: Mathematics( Statistics)

Mames of Examiners rmecommended in the mecting of the Board of Studies
[Mathematica(Statistics)] held on 15052023

Semester ITI (YEAR TI)

1. Prof. Fankaj Mathur, Department of Mathematics & Astronomy,
University of Lucknow.

2. Prof. Ahmad Ali, Department of Mathematics and Computer
Science, BBD University, Lucknow.

3. Prok C K. Mishra, Department of Mathematics and Statistics, [r.
Ramamanohar Lohia Avadh University, Ayodhya.

4. Dr. MV.C. Shokla, Associate Prolessor, [Department o
Mathematica & Astronomy, University of Lucknow, Lucknow.

3. Dr. Abhishek Singh, Associate Professor, Department of
Mathematics and Statistics, Dr. BEameamanchar Lohia Awvadh

: Comn ples
BT CORE e‘!.Il:ll}.l'Eis
Undversity, Ayodhya.
Statistics, DDU Gorakhpur University, Gorakhpur.
Lucknow, Lucknow
. Dperakions
BT CORE B o

1. Prof. Himanshu Pandey, Department of Mathematics and

2, Prof. Sheela Mishra, Department of Statistics, Urniversity af

3. I'rof, 5. 5. Mishra, Department of Mathemalics and Statistics Dr.
Ramamanohar Lohia Avadh University, Ayodhya.

4. Prof. Vinod Mishra, Department of Mathematics, MMM |
University of Technology, Gorakhpaur,

3. Dr. P. K Diwvedi, Associate Professor, Department of
Mathematics and Statistics, . Hamamanohar Loldia Avadh |
University, Ayodhya.
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DR. RAM MANOHAR LOITA AVADH UNIVERSITY, AYODHYA

(Department of Mathematics and Statistics)

Subject Mathematics({ Statistics)

Wames of Examiners recommended in the meeting of the Board of Studies
{Mathematics(Statistics)) held on 15/05/2023

B20S0ST CORE

TFaneticonal
Analysis

1. Prof. Mukesh Kumar Sharma, Department of Mathematics, CCSL,
Mermt

2, Prof, H. 5, Shukla, Department of Mathematics and Statistics, DDU
CGorakhpur University, Gorakhpur.

3. Prof. Sudhir Srivastava, Department of Mathemalics and Statistics,
DDU Gorakhpur University, Gorakhpur.

4. Prof. C. K. Mishra, Department of Mathematics and Statistics, Dr.
Ram manochar Lohia Avadh University, Ayodhya.

5. Prof. J. M. Mishra, Department of Mathematics, Ganpat Sahai PG
College, Sultanpur.

| BIMrRML CORE

Spedal
Functions

1. Prof. Vivek Sahai, Department of Mathematics & Astronomy,
Undversity of Lucknow.

2. Prof. Pankaj Mathur, Department of Mathematics & Astronomy,
University of Lucknow.

3. Pref. 5. K. Raizada Department of Mathematics and Stalistics,
Dir. Ramamanohar Lohia Avadh University, Ayodhya,

4. Prof. Ahmad Ali, Department of Mathematics and Computer
Science, BBD University, Lucknow,

5. Prof.

)%
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DR, RAM MANOHAR LOHIA AVADH UNIVERSITY, AYODHYA

Depariment of Mathematics and Statistics)
Subject: Mathematics{ Statistics)

Names of Examiners recommended in the meeting of the Board of Studics
(Mathematics({5tatistics)) held on 153405/2023

BEMR00T |
ELECTIVE

Kiemannian
bl amifold

1. Prof. Mukesh Kumar Sharma, Department of Mathemaltics, CCST,
Merruat.

2, Prof. 5. P. Tiwari, Department of Mathwematics and Statistics, IIT
Dhanbad, Dhanbad.

3. Prof. Sudhir Srivastava, Department of Mathematics and Statistics,
DDU Gorakhpur University, Gorakhpur.

4. Prof. C. K. Mishra, Departinent of Mathematics and Statistcs, Dr.
Ram manchar Lohia Avadh Undversity, Ayodhya,

5. Prof. ]. N. Mishra, Department of Mathematics, Ganpat Sahai DG
College, Sultanpur.

FIFTH

B2305%06
: ELECTIVE

Ceneral
Felativity

1. Prof. Shri Ram, Department of Mathematical Smm:ea IIT BHU,

Waranasi,

Z Trof. Pankaj Mathur, Departiment of Mathematics & Astronomy,
University of Lucknow,

3. Prof. Ahmad Ali, Departiwent of Mathematics and Computer
Science, BED University, Lucknow.,

4. Prof. Sanjay Pandey, Department of Maﬁwmahcs, LES '::1}]1.1:[3
Gonda.

5. Dr. Shyam Kishor, Associate Professor, Deparbment of
Mathematics & Astronomy, University of Lucknow, Lucknow.
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DR, RAM MANOHAR LOHIA AVADH UNIVERSITY, AYOIYHYA

(Department of Mathematics and Statistica)
Subject: Mathematics( Statistics)

MNames of Examiners recommended in the meeting of the Board of Sludies
(Mathemalica{Statistics)) held on 1505/2023

S
1. Dr. Brijesh Bharadwaj, Associate Professor, Department of MCA, |
IET, D, RKammanohar Lohia University, Ayodhya.

2, Dr. Subhash Kumar Yadav, Associate Prolessor, [lepartment of
Skatistics, BEAL( Central University), Lucknow.

3. Prof. V. N. Rai, Department of Mathematics, Narendra DF_".-|

SIETH
BE23007T ELE : Cﬂﬂﬂﬁng Apriculiure University, Ayodhya.
4. Prof. Saurabh Pal, Department of MCA, IET, Veer Bagadur Singh,
Purwanchal University, Jannpur.
5. Dr. P. K Diwvedi, Assodate Professor, Department of
Mathematics and Statistics, Dr. Ramamanochar Lohia Avadh
University, Ayodhya,
1. Prof. R. 5. Singh, Department of Mathematics, 1. H. 5 Gaur |
Central University, Sagar, M.F.
2, Prof, 5 K. Tiwari, Department of Mathematics, Saket P G |
i College, Ayodhya
BIF0ET | SIXTH | Peojext/Seminar | 3. Dr. Harish Chandra, Department of Mathematics, MMMTL,
‘ ELECTIVE | [Presentation | Goralchpur

4. Dr. Abhishek Singh, Associate Professor, Department  of
Mathematics and Statistics, Dr. Ramamanchar Lohia Awvadh
LIniversity, Ayvodhya.

5 Dr. P. K Diwvedi, Assodate Professor, Department of
Mathematics and Stalistics, Ur. Hamamanohar Lohia Avadh |
University, Ayodhya

[Pl T T}
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DR. RAM MANOHAR LOHIA AVADH UNIVERSITY, AYODHYA

(Dep

artment of Mathematics and Statistics)
Subject: Mathematics{ Statistics)

Names of Fxaminers recommended in the meeting of the Board of Studies
(Mathematics(Statistics)) held on 150572023

Semester TV (YEAR 11}

1. Prof. Pankaj Mathur, Department of Mathematics & Astronomy,
University of Lucknow.
2. Prof. Ahmad Ali, [epartment of Mathematics and Computer
Science, BRI University, Lucknow.
Rty and | 3 Dr. Vineet Kumar Verma, Associate Professor, Depariment of
BZIIONT CORE Differential Mathematics & Astronomy, University of Lucknow, Lucknow,
Equations |4. Dr Shyam Kishor, Associate DProfessor, Department of
Mathematics & Astronomy; University of Lucknaw, Lucknow.
5 Dr. Abhishek Singh, Assocate Professor, Department of
Mathematics and Seatistics, Dr. Ramamanchar Lohia Awvadh
I University, Ayodhya,
1. Prof. Himanshu Pandey, Department of Mathematics and
Statistics, DDU Gorakhpur University, Gorakhpur.
2. Prof. Sheela Mishra, Department of Statistics, University of |
Lucknow, Lucknow
Advanced | 3- Prof, 5. 5. Mishra, Department of Mathematics and Slatistics D
B231002T CORE Operations | Ramamanchar Lohia Avadh University, Aycdhya,
Ressarch

4. Prof. Vinod Mishra, Deparbment of Mathematics, MMM
Univarsity of Technology, Gorakhpur,
5 T P K. Diwvedi, Associate Professor, Department of

Mathematics and Statistics, Dr. Ramamanchar Lohia Awvadh
University, Ayodbvya.
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DR, RAM MANOHAR LOHIA AVADH UNIVERSITY, AYODHYA

{Department of Mathematics and Statistics)
Subject Mathematics( Statistics)

Mames of Examiners recommended in the meeling of the Hoard of Stodies
(Mathematies(Statistics)) held on 15/05/2023

B2a0013

SEVENTH
ELECTIVE

Graph Theory
and Dhscrete
Mathematics

L Prof. Vijai Shanker Verma, Departmeni of Mathematics amnd
Statistics, DDU Gorakhpur University, Gorakhprar.

2. Prof. 5. P. Tiwari, Department of Mathematics and Statistics, [IT
Dhanbad, Dhanbad.

3. Prof. Sudhir Kumar Srivastava, Department of Mathematics and
Statistics, DU Gorakhpur University, Gerakhpur.

4. Prof. C. K. Mishra, Department of Mathematics and Statistics, Dr,
Eam manohar Lohia Avadh University, Ayodhya.

5 Dr. P. K Diwvedl, Assoclate Professor. Department of
Mathematics and Statistics, Dr. Ramamanohar lohia Awvadh
University, Ayodhya.

REIOMT

SEVENTH
FELECTIVE

Demography

1. FProf. Himanshu Pandey, Department of Malhematics and
Statistics, DDU Gorakhpur University, CGaorakhpnar.

2. Prof. Sheela Mishra, Department of Statistics, University of
Luckmow, Lucknow

4. Prof, 5. 5. Mishra, Department of Mathematics and Statistcs Dr.
Ramamanohar Lohia Avadh University, Ayodhya,

4. Dr. Subhash Kunar Yadav, Associate Professer, Department of
Statistics, BBAU[ Central University), Lucknow.

3. Dr. P. K. Diwvedl, Associate Professor, Department of
Mathematics amd Statistics, Dr. Ramamanohar Lohia Avadh
University, Ayodhya.
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DR, RAM MANOHAR LOIIA AVADH UNIVERSITY, AYODHYA
{Department of Mathematics and Stalistics)

Subject: Mathematics( Statistics)

Names of Examiners recommended in the meeting of the Board of Studies
{Mathematics{Statistics)) held on 1505/2023

1. Prof Vivek Sahai, Department of Mathematics & Astronomy,
University of Lucknow.

2. Prof. Pankaj Mathur, Department of Mathematics & Astronomy,
University of Lucknow.

FIGTH Advanced
BISI005T | o vorivE Special 3. Prof. 5. K, Raizada Department of Mathemnatics and Statistics, Dr.
; Functions | Ramamanohar Lohia Avadh University, Ayodhya.
4. Prof. Ahmad Ali, Department of Mathematlics and Computer
Science, BBD University, Locknow.
5. Prof. M. A. Pathan (Retired), AMU, Aligarh.
1. Prof. T. N. Pandey, Department of Mathematics and Statistics,
DDU Gorakhpur University, Gorakhpuar.
' 2. Prof. H, S Shukla, Departrment of Mathematics and Statistics,
DDU Gorakhpur University, Gorakhpur. _
gy FIGTH Finsler . . . ) _
B231006T ELECTIVE o e 3, Prof, (. K. Mishra, of Mathematics and Statistics Dr.

Bamamanchar Lohia Avadh University, Avodhya.

| 4. Prof, 5 K. Tiwari, Department of Mathematics, Saket I' G
| College, Ayodhya. _

'5. Dr. P. K. Diwvedi, Associate Professcr, Department of
Mathematics and Statistics, Dr. Ramamanohar Lohia Avadh
University, Avodhya.

%
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DE. EAM MANOHAR LOHIA AVADH UNIVERSITY, AYODHYA

{Ueparl'ment of Mathematics and Statistica)
Subject: Mathematics| Statistics)

Names of Examiners recommended in the meeting of the Board of Studies
(Mathematics(Statistics)) held on 15052023

—

1. Frof. Shri Ram, Department of Mathematical Sciences, I[T BHL,
WVaranasi,

2. Prof. Pankaj Mathur, Department of Mathematics & Astronomy,
University of Lucknow.

3. Prof. Ahmad Al, Department of Mathematics and Computer
Science, BBD University, Lucknow.

4. Prof. Sanjay Pandey, Department of Mathematics, LBS Conda,
Gonda,

% . Shyam Kishor, Assodabe Professor, Department of |
Mathematics & Astronomy, University of Loncknow, Lucknow.

BZSI0U7 | ELECTIVE Cosmology

1. Trof Himanshu Pandey, Department of Mathematics and
Stalistics, DU Corakhpur University, f}mrakhplu'.

L Prof. Sheela Mishra, Department of Statistics, University of
Lucknow, Lucknow

Advanced | 3 prof, 5 5. Mishra, Department of Mathematics and Statistics Dr.
B2Z3008T | ELECTIVE Slatistical Famamanohar Lohia Avadh University, Ayodhya

Inference
4. Prof. ¥Vijay Kumar, Department of Mathematics and Statistics,
DDV Gorakhpur University, Gorakhpur,

5 Dr. P. K Diwvedi, Associate Professar, Department of
Mathematics and Statisties, Dr. Ramamanchar Lohia Avadh
University, Avodbya,
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UK. RAM MANOHAR LOHILA AVADH UNIVERSITY, AYODHYA

(Department of Mathematics and Statistics)
Subject: Mathematics( Statistics)

Mames of Examiners recommended in the meeting of the Board of Studies
(Mathematics{Statistics)) held on 15052023

BX100E

RESEARCI
PROJECT/
DISSERTATION

Paseanch

1. Prof. R, 5. Singh, Department of Mathematics, Dr. H. 5
Gaur Central University, Sagar. M.T.

2, Prof, 5. K. Tiwari, Department of Mathematics, Saket P G
College, Avodhya.

3, Dr. Harish Chandra, Depariment of Mathematics,
MMMTU, Gorakhpur.
4, Dr. Abhishek Singh, Associate Professor, Department of
Mathematics and Statistics, D, Famamanchar Lohia Avadh
University, Ayodhya.
5. Dr. P. K. Diwvedi,, Associate Professor, Department of

Mathematics and Statistcs, Dr, Bamamanchar Lohia Avadh
Undversity, Ayodhya

-
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DR. RAM MANOHAR LOHIA AVADH UNIVERSITY,
AYODHYA

L Effechve Hrom Se35rom 1o23-2ol 4 ]

Structure of Syllabus for the
Programme: M.Sc., Subject: MATHEMATICS (STATISTICS)

Structure of Syllabus Developed by
Name of BoS
Convener/BoS Designation Department College/ University
Member
i i of Dr. Rammanohar Lohia
Prof. Rajeeva Gaur Dean, Sdence MLiI ol Avadh University,
robiviogy Ayodhya
' Head and Department of Dr. Rammanohar Lohia
Prof. 5. 5. Mishra s - Mathematics and Avadh University,
S Statistics Ayodhya
Department of D, Rammanohar Lohia
Prof, i
_ _ﬂm?m e | Deean, Science Mathematics and Avadh University,
e Statistics Ayodhya
= Department of Dr. Rammanchar Lohia
Prof. 5. K. Raizada Professor Mathematcs and Avadh University, |
Statiatica Ayodhya
. 3 Department of [ Rammanohar Liohia
a : Associate : =3
Dr. Abhishek Singh Mathematics and Avadh University,
Professor e
Statistics Ayodhya
[ ; Department of i ;
Prof, Shri Fam External Expert Mitbaatial Slesmis IOIT BHLU, Varanasi
Department of DDLU Gorakhpur
Prof, Uma Srivastava External Expert | Mathemalics and University,
Statistics Gorakhpur, UP
Prof. Arvind Kumar Department of )
Bfishra i i Mathemalics BEL, Y Al
Prof. T. B. Singh iy | e ot M) IMS, BHU, Varanasi,UP
Sclemioes
External Experl | Department of Dr. H. 5. Gaur
Frof. E.&.5i
s HEEN - Mathematics University, Sagar, M.
: 4 : "l.‘.di' r:_/{__ -
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] I I Evaluation
Course Code Course Title Credits | T/F ———
l r IE | ETE
A B C b |E|F |G
SEMESTFR L (YEART)
== kT~ 1 I
B230701T CORE Real Analysis MRESE R
BXT0IT CORE Advanoed Abstract Algebra 4 a: 25 75
BZ30708T CORE Topology-1 4 T | B | B
B230704T CORE Differental Geomelry of Manifold 4 T 5 Fis)
RZIO705T FIEST Probability and Statistical Methods 4 T | |7
- —'ﬂ? ELECTIVE |~
(Subject Elective) | pyzpy Theory and Its Applications s T | B | >
{Select any one) o 2 P
BZA0707T SECOND Computing Lab-I 5 F 50 50
FLECTIVE puting |
prroep | (Subject Elective) A :
{Sclect any one) Project,/ Seminar Presentation 5 4 50
SEMESTER TI (YEAR 1)
B230801T COIRE Mathematical Methods £« | 2B | »
BT CORE Linear Algebra 4 T | | ™
B230803T CORE Topology-l 4 T | 25! 7
B230804T CORE Mumerical Analysis 4 T | B |7
B230305T THIRD Applied Statistics 1 T | = |
—————ELEEAIVE = =
Clective) (Select Computing Fundamentals 25 73
B230807T FOURTH | Computing Lab Il 5 P 54
Em}’_ £ i
Subject Elective) | Project/ Seminar Preseniation 3 p | 50 | 50
{Select any one) | |
SEMESTER 111 [YEAR TT)
: | 1
mamnT | CORE Complex Analysis ¢ | T | B | B
BII0sUET CORE Operations Research & T 25 o
B23000ET CORE Functonal Analysis i T P i
BEAA04T | CORE Special Functions 4 25 75
B250905T FIFTIL Riemannian Manifold 4 25 72
— —  ELECTIVE 8 ' —
DT (5 bgact Elective) General Relativity 4 [ 25 ]
{Ealect any one) |
| | e J"'., 1
. o Sieth o
o5
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B230907F SIXTH | Computing LabTIT 5 P | 50 | 50 |
|m ELECTIVE -
[Subject Blective) | progt/Seminar Presentation = p | 5o | 30
(Select any ane} p
SEMESTER IV (YEAR II)
B231001T e | Ordinary and Purtial Differential | 4 ) .
Equations _
BENIO0ZET COKE Advanced Operations Research 4 T o 75
B231005T SEYENTH Graph Theory and Discrete 4 5, =
ELECTIVE Mathematics
{Subject Elective) I
BZSI004T | (Gelect any onej | Demography 4 T |25 | 7
- ¥
B231005T EIGTH Adwvanced Special Functions 4 25 s
Gza1006T a4 ) 1 T
1006T | (Subject Flective) | Finsler Geometry 2% | 7
(Select any one)
B3I007T NINETH Cosmology 4 x 25 75
BZ31008T 5 4 T %
(Subject Elective) | s uanced Statistical Inference 25 | 75
(Select any one)
B31009T FESEARCH
PROJECT/ | Research Project 5 P | 50 | 50
DISSERTATION I |
Programme Crutcomes {P'Os)

To provide higher and advanced conceptual knowledge of mathematics and its
relevant branches.

To suggest appropriate applications of mathematics in diverse applied sciences and
engineering elc.

To apply mathematical skills and techniques ko analyze the prublems arising out of
society and industry cfc.

To get knowledge about pure and applied mathematics and communicate effectively
amongst scientific and mathematical fraternity.

To develop positive attitude towards learning the higher mathematics, logical
thinking and problem solving.

To prepare the proper foundation to undertake research in higher mathematics and
to help for solving the problems connected with soclety and real life problems.

To demonstrate and maintain the ethical values related to teaching, learning and |

rescarch of mathematics scicnces,
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Programme Specific Outcomes (PS0s)

To develop self learning and improve their own performance.

s Toexecute research in collaboration with others and individual alsa.

I'o imbibe effectve mathematical and technical communication,

To develop problem solving capacity as well as creativity.

To produce the mathematics researchers for next generation.

Apply the knowledge of mathematical concept in interdisciplinary fields,

To prepare the students to get jobs in schools and colleges as a mathematics teacher,

professors also in software industries, research and development organizations,

ProgramyClass: Master in Mathematics - Semester: 1
(Statistics) Year First CIe
Subject: Mathematos (Statistics)
Course Code; BEIOTOT ] Coarse Title: I??al Analysis

Course outcomaes:

L

L

Students will kmow abowut the contribudon of Indlan Mathematiclans to the hestory of Indian
Mathemnatics

Students will able o understand the concept of monatonic functions and its different kind of
properties and some properties of function of bounded variation and The Jordan Decomposition
theoren.

Seudemts will be able to learn pointwise convergence, Uniform convergence on an interval, properties
of uniformiy comvergent sequences and series, Welerstrasa Approximation theorem.

Sriedents will abie to understand and evaluate Rlemann Steltje’s Integral, Pundamental theorem of
Caloulus and rectifiable curves.

Cred itsd Core Compulsory

Max. Marks: 25+75 Min. Passing Marks: 40

Total N of Lectures-Tutorials-Practical ['En howrs per wer'h:]: [.-T=F 310

Tinit

Topics Mo. of Lectures

II

[nteoduction of an Indian Mathematician and their contributions:
Aryabhatta, Varahamihira, Brahmagupt, Shridhara, Bhaskara I, 16
Mahaveera, Bhaskara |I, Srinivasa Ramanujan, Shakuntala Devi
h-'lrmut-u;rmr functions and its properties, types of disconbinuity,
Functions of Bounded Varation and some properties of function 12
of bounded variation, Total variations, Lipschits condiion and
function, Yariation function, Jordan Decomposition theorern.

111

Uniformm  Convergence: Pointwise conwergence, Uniform
convergence on an interval, Tests for wniform convergence,
properfies of uniformly convergent sequences and senes, 16
Weierstrass Approcdimation theorem

v

Riemann-Stieltje’s Intepral; Definition and existence of Integral, ]

Pruperties of  integral, integration and differentiation,
Fundamental theorem of Calonlus, First and secomd meany x'aluul

theorems for Rivmann Stelipe's intepral, rechifiable L1.:II'|."E.E|
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Suggested Readings:

1. Budin, Walter, “Princple of Mathematical Analysis” (3rd edition), MiCraw- Hill
Kogakusha, International Student BEdition, 1976,

2. Apostol, T, M., “Mathematical Analysis”, Narosa Publishing House, New Delhd, 1985

3, Rudin, Walter, “Principles of Mathematical Analysis” (Third Edition), McGraw-Hill, Book
Company.

4, MalikS C. and Arora, “Mathematical Analbysis”, New Age Publication.

5. CGoffman, C, “Calculus of Several Variables”, Harper and Row.
Suggestive digital platforms web links

i Snggested Continuous Evaluation Methods:
Total Marks: 25

House Examination/ Test: 10 Marks

Written Assignment, Presentation/ Seminar: 10 Marks

Punctuality f Active Participation: 5 Marks

Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.5c. -

Sugpested equivalent online courses:

av r =54 -5 B AEEER mum EEE g g E EES AN EEG T NN R P RS R FbES 846 FEE man rre ek R ER SLRER TR ERR TEE BRTeS

Further Snggestions: None
At the End of the whole syllabus any remarks/ supgestions: None
Programy/Class: Master in
Mathematics (Statistics) o A Semester:1
- Subject: Mathematics (Statistics)
Course Code: B230702T Course Title: Advanced Abstract Algebra

Course outcomes:

L Able to understand the advanced Group studies, most particularly series of groups &
Jordan Holder Theorem, Schreter Theorem and applications.

3 Able to understaid & describe the concept of Algebraic extensions, Mormal extensions
also Primitive element theorem & their applications in various branches of mathematics.

3. Able to understand and apply the concepts of Galois Groups, its Extensions and |
Fundamental theorem of Galois theory,

4. Able to understand and apply Artin's Theorem, Fundamental theorem of Algebra,

constructability in every day geometrical problems.

Credits:4 —_ Core Compulsory
Max. Marks: 25+75 Min, Passing Marks:40
I Total No. of Lectures-Tutorlals-Practical (in hours per week): LT-P: 3-1.0 =
[ Unit Topics Mo, of Lechures
Group Theory: Permutation Groups, Cayley's Theorem, Figeon- 16

hole Principle, Induction exclusion Prindple, Degrangements, class
| equation of a finite Group, series of Groups, Schreier Thearem,
Jordan Helder Theorem, Solvable Groups, p- Sylow Subgroups,
Sylow’s Thegrem.

FExtension Field Theory: Extension Fields, Algebraic Extensions, 17
11 Finite extension, Splitting Fields, Algebraically closed Fields,
MNormal extension, Separable extension, primitive element theorem.

Galois Theory: Galois Groups, Galois Extensions, Fundamental 12

'.ﬂ_-!-n::::-r-emcfﬂalnis theary, B
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Applicadon of Galois Theory: Artin's Theorem, Fundamental 15
IV | theorem of Algebra (Algebraic proof), Radical extensions,
Ins-:lw-.':llht',' wf quintic, Constructability.

Suggested Readings:

Herstein, 1. M., “Topics in Algebra”Wiley Fastern Ltd. New Delhi, 1975.

Sahai V. and Bist V., . “Algebra®, Marosa Publishing House, 1999,

Bhattacharya, P. B., Jain, 5. K. & Noyapal, 5. &, “Basic Abstract Algebra”, Cambridge.
Hungerford, T. W, “Algebra”, Springer.

Malik, Mordeson & Sen, “Fundamentals of Abstract Algebra”, Tata MaGraw-Hill
Sen, GGhosh & Mukhopadhyay, "Topics in Abstract Algebra”, University Press.

Sugpestive digital platforms web links

i L o

Suggested Continueus Evaluation Methods:
Total Marks: 25
Hounse Examination/ Test: 10 Marks
Written Assignment,/ Presentation/Seminar: 10 Marks
Punctuality/ Active Participation: 5 Marks

" Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.Sc.

Hugp;l:atud ﬁqul'h'a.lenl: online courses:

S AE EEERE B B A R R R R EEE B RS SEEEES R BEE A NN A LN RN R RN NN RET TR R T EE Sehh R SRA

Further S-ug;gr_'iﬁurm: Mone
_Al the End of the whole syllabus any remarks, suggestions: None
E:m, 1 El'"ﬂﬂ'l.-"ml_ aﬁsm;‘ Year: First Semester: 1 -
Subject: Mathematics(Statistics)
Course Code: B230703T " Course Title: Topology [
Course oulcomes: e =

1. Tounderstand and illustrate the concept of topological spaces, closed sets, closure, Interior,
exterior and boundary of sets, Interior operater, accumulation points and derived sets.

2. Demonstrate the knowledge of understanding bases and sub bases, subspaces and relative
topology. hereditary properties, dense sets, separable spaces and their relationships.

3. Apply the use of continucus functions, sequential conbinuity, open mappings, dosed
mappings, homeomorphisms to develop lopological properties.

4. Analyze and illustrate the concept of compact sets, compact topological space, Hte

inlersection properties, countable compaciness and one point compactification.

Credita:4 Core Compulsory
Max. Marks: 25+75 Min. Passing Marksd0
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-F: 3-1-0
Unit | _ Topics No. of Lectures

Definition and examples of topelogical spaces, closed sets,
neighborhoods, properties of neighborhoods and neighborhood
I syslems. Closure, Interior, exterior and boundary of sets, Alternative
methods of defining a topology in erms of Kuratnwski's closure
operiter, Toderior operabor, accumulation points and deﬂved_s_-cts.

15

Bases and Sub bases, Subspaces and relative topology, Hereditary 15
I properties, First and Second countable spaces, Dense sets, Su;ru.mbte
spaces and their relationships.

et
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11 :(:LJILIJ'JLHL!'LL*F functions and Sequential continuity, Open qu:-]_ﬂng;}; 15
| Closed mappings, Homeomorphism and topological property.

| | Covering of sets and sub cover, compact sets, compact topological
gpace, finite intersection properties, basic and Sub basic open 15
v covering, countable compactness and sequential compactness,
compactness on the real line, local compactness, lindelof spaces and
| lindelof theerem, compactification and one point compactification. | Al
Suggesled Readings:
1. Simmons, G. F., “Introduction o Tapalogy and Modern Analysis”, McGraw-Hill, 1963,
2 Kelly ]. L., “Topology”, Van Nostrand Reinhold Co, Mew York, 1995,
5. James R, Munkres, "Topology A first courses”, Prentice Hall of India Pvt Lid, New Delhi,
2000,
4 Dugundii, J.. Allyn & Bacon, “Topology”, Prentice Hall of India Pvt. Lid., 1566,
5. Joshi K. D, “Introduction to General Tapalogy”, Willey Eastern Ltd., 1953,
6. Hocking, I. & Young, G, “Topology”, Addision-Wesley, Heading, 1561.
Suggestive digital platforms web links
Suggested Continuous Evaluation Methods

Total Marks: 25

House Exarmdnation / Test: 10 Marks

Written Assignment,/ Presentation/ Seminar: 10 Marks
Punctuality/ Active Participation: 5 Marks

Course prerequisites: To study this course, a sindent must have the mWSﬂﬂﬂﬁm
in B.Se.

Suggested equivalent online courses:

wrereersad dFE EEE FEE SN EEN NI N FEN NAF PR EES 2 rR pEpd bR SSd AEEEILNER ATE PR ACE PR

Futther Suggestions: Nom
At the Fnd of the whale syllabus any remarks, suggestions: MNone

& Master in
- First emester: |
Mathimatics (Statistics) s e

Subject: Mathematics(Statistics)

Course Code: MMSCL05 Course Title: Differential Geometry of Manifolds

Course outcomes:
1. To understand and apply basic concept of manifolds, Tangent Spaces, vector felds,

Jacoblan map, distributions, hy persurface of Re.

2, Ta learn, understand and apply the covarlant derivative and its applications to find the
solution of In Gauss curvature equation and Coddazi-Mainardi equations.

3. To learn, understand and apply the Cartan view point in fensor of two connections, Torsion
and curvatire lEnNsors.

4. To understand and describe Rlemannian Manifolds and its curvatures, submanifelds and

applications.

Creditsid Core Compulsory

Max. Marks: 25+75 ' Min. Passing Marks:40

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-I' 3-1-0

r‘% M
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Unit i Topics Mo. of Lectures

Definition and examples of differentiable manifolds, Tangent

1 spaces, vector fields, Jacobian map, distributions, hypersurface 15
of B,
i | standard connection on Rn, Covariant derivative, Sphere map,
1 Weingarten map, Gauss equation, Gauss curvature equation L5

and Coddazi-Mainardi equations.

ey p—

Invariant view poinl, Cartan view point, Coordinate view
M | point, difference tensor of two oomnections, torsion and 16
curvature tensors.

Riemannian manifolds, length and distance in Riemannian

IV | manifolds, Riemannian connecton and curvature, curves in 14
Riemannian manifolds, submanifolds.
': Suggested Readings:

1. Hicks, M. |, “Notes on Differential Geometry”, D, Van Nestrand, New York, 1965
2. Matsushima, Y., “Differentiable Manifolds”, Marcel Deckker, Inc., New York, 1972,

3. Mishra, R 5. “A Course in Tensors with Applications to Riemannian Geometry”, Pothishala
( Pyt ) Ltd,, India, 1965.

Suggestive digital platforms web links

Suggested Continuous Evaluation Methods:
Total Marks: 25
House Hxamination) Test: 10 Marks
Written Assignment/ Presentation/Seminar: 10 Marks
Punctoality/ Active Particpation: 5 Marks

Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.5c.

Suggested equivalent online courses:
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Further Suggestions: None

At the End of the whole syllabus amy remarks) sugpestions: None

Program,/Class: Master in
Mathematics (Statistics) Year: First Semester: |
Subject: Mathematics(Statistics)
Course Code: B230705T ~ Course Title: Probability and Statistical Methods

Course outcomes:

1. Able to understand basic concept of probability, Randem wvariables (discrete and
continuous) and Baye's theorem, moment generating functons.

2. Able o understand several well known distributons mcluding Bincindal, Poisson,
Exponential and Mormal distribution.

3. Able to understand basic statistical concept mean, madian, mode and measures, standard
dueviation, mean deviaton also concept of [iing of curves by method of least square
(straight line, parabola and exponential curve).

4. Able o understand the concept of correlation, comelation coefficient, regression,

I regression coefficient and line of Regression of Yon X and X on Y also non linear
‘ regression.

-
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Credita:4 Elective

Max. Marks: 25+75 Min. Passing Marks:20

Total No. of Lectures-Tutorials-Practical (in hours PEI- week): T-T-F: 3-1-0

=

Unit Topica | No. of Leciurea
Probability, Introduction addition and multiplication Law of §
probability, conditional probability, Baye's theorem, Random 15

1 variables (discrete and continuous), Probabilily generating
functons, Fxpectations and variance, moments and moment
prnerating functions.

Discrete and continuous distributions, probability distribution and
probabilities densitics: Binomial, Poisson, Exponential and normal 15
distribution and #hwir PDFs and MCFs for above distribution
Fanctions,

1}

Introducton, measures of central tendency (Mean, Median, Mode),
dispersion (Mean deviation and standard deviation), Skewness, 15
kurtosis, curve fitting (Fitting of straight lines, second degree
parabola and exponential curves) by method of least squares.

III

Correlation, Rank correlation, Regression analysis, line of Regression 15
IV |of ¥ on X and X on Y, Regression Coefficlents, propertics of
regression coefficients and MNon linear repression.

Suggested Readings:

1. Cupta, Coon and Gupta Das, “Fundamentals of Statistics” (Vol. 1) & 1, World Press, 2016

2. Feller W, “An Introduction to probability Theory”, Vol. I, Wiley, 2008,

3. Hoel, P.G, “Introducten to Mathematical Statisties”, Wiley; 5th edition, 1934

4. Lahmann, E.L., “Testing Statistical Hypotheses”, Springer, 2008,

5. Rao, C.H., “Linear Statistical Inference and its Applications”, Wiley-Interscience, 2nd edition,
2007
CGupta, 5.C and Kapur VK., “Fundamentals of Applied Statistics”, 5. Chand & Sons, 1994
Sukhate and Sukhatme, “Sampling”, The Indian Society of Agricultural Statistics, 1924
Suggestive digital platforms web links

This course can be opted as an elective by the students of following subjects: M.5c. Physics,

Electronics. Biochemistry, Microbinlogy, Environunental Sciences, MLA. ( Economics and Rural
Develnpment)

=1

Suggested Continuous Evaluation Methods:
Total Marks: 25
House Examination/ Test: 10 Marks
Writlen Assipnment,/ Presentation,/ Seminar: 10 Marks '

Punctuality,/ Active Participation: 5 Marks i

Course prerequisites: Tuvslnd'_l,r this course, a student must have the mathematics/statistics |
in B.Se.

Supgested equivalent online courses:
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Further Suggestions: Mone

At the Fnd of the whole syllabus any remarks) suggestions; None
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I ProgramyClass: Master In Mathematics

o ¥ car: First . Semester: |
(Statistics) o

Subject: Mathematics(Statistics)
Course Code: B2Z30T06T Course Title: Fuzzy theory and its Applications
Course outcomes:

1. Able to define LPF, formation of LFP and apply simplex methods to find the solution of
LFP. Mustrate and understand the concept of duality in LY.

2 Able to define and understand the transportation problem. By applying NWCE, LCM, VAM
to find initial salution of TP, Further optimum solution by MODI method.

3. [hstrate the concept of non-linear programming, constraint optimization, unconstraint
optimization and understand Kuhn-Tucker conditions, Kuhn-Tucker conditicns for GNLPF
with m (<n) constraints, sufficiency of Kuhn-Tucker conditions,

4, Able to define and understand concept of simulation, generate the random numbers by
Monte-Carlo simulation and application of simulation.

Credits:d Elective
Max. Marks: 25475 Min. Passing Marks:40
Total No. of Lectures-Tutodals-Practical (in hours per week): L-T-F: 3-1-0
Unit Toplcs Mo. of Lectures

| Fuzzy sets, basic definition, o — level sets, convex fuzzy sets, basic
I | operations on fuzzy sets, Types of fussy sets, Carlesian product, 15
| Algebraic product. |
! Bounded sum and difference, t -norms and t-c norms, Extension 15 '
principle, The Zadeh's extension principle. | |
Fuzzy Logic, an overview of dassical logic, multivalued logic, fuzzy

I

g | Propesitions, fuzzy quantifiers Linguistic variables and hedges, 15
Inference from conditional fuzzy propositions, the compositional |
rule of inference,

Fuzzy expert System, concept and development, an introduction to
v fuzzry control, fuzzy rule base, fuzzy inference engine, fuxsfcation, 15

defurrifications and various defursificetion method (e centre of
area the centre of maxima and mean of maxima methods).
Suggested Readings:
1. Klir |. j.:?ﬂtﬁp am:[ Yuan Bo ., "'Fu:z:lr Sets and Fuzry Logic Theory and Apphﬂhﬂns"
Pearson, 2015..
2. Bhargava, A. K;Eu.ny set theory, Fuzey logic and their applications™ 25, Chand Pvt Ltd,
2013. i
3. Zadeh, L. A, ¥ Forzy sets and their applications cognitive and decision processes” Elsevier
sciemce publishing, 1975,
4 fadeh, L. A. and Aliev, A K, “Fuzzy logic theory and their applications” World scientific,
2018,
Suggestive digital platforms web links
Suggested Continuous Evaluation Methods:

Total barks: 25

House Examination, Test: 10 Marks

Written Assignment, Presenfation/Seminar: 10 Marks

Punctuality / Active Participation: > Marks

Course prerequisites: To study this course, a student must have the mathematica/statistics
in 'B E'n..

Snggested equivalent online courses:
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Further Suggestions: None
AL the End of the whole syllabus any remarks; suggestions: None

ProgramyClass: Master in

: |
Mathematics (Statistics) Year: First Semester:

Subject: Mathematics(Statistics)
Course Unde: B230707P ] Course Titles Computation Lab-I
Course outcomes:
1. To understand the basic concept of computer operation.

3 Able to learn, understand and apply to prepare the excel sheet for any given data.
3. Able b learn, understand and apply the technique of FFT for presentation of any data and

subject.
4. Students will be able to apply internet technique to transfer any type of data.
Credits:4d FElective
Max. Marks: 25+75 Min. Passing Marks:40

Total No. of Lectures-Tutorials-Practical {in hours per week): L-T-P: 0-0-8

Unit Taopics . Mo. of Lectures/ I_
Practicals

M5 Word - Creating, editing, saving and printing text documents,
Font and paragraph formatting Simple character formatting, 15
I Inserting tahles, smart art, page breaks , Using lists and styles,
Working with images, Using Spelling and CGrammar check,
Understanding document properties, mail merge.
WS Lxcel: Spreadsheet hasics, Creating, editing, saving and printing
spreadsheets, Working with functions & formulas, modifying
worksheets with colour & autoformats, Graphically representing 15
data ; charts & graphs, speeding data entry : using data forms ,
Analyzing data : data menu, subtotal, filtering data, formatting
worksheets, securing & protecting spreadsheets.
Fower Point Presentation: opening, viewing, creating, and printing
slides, applying aulo layouts, adding custom animation, using slide 15
tramsitinns, graphically representing data: charls & graphs, creating
professional slide for presentation.
Internes: understanding how Lo search/ Google, bookmarking and
golng to a specilic website, copy and paste Internet content into your 15
word file and emails, understanding social media platforms such as
Facebook & Many more, learn with best practices.
Suggested Readings: '

1. Sinha P. and Pradeep, K. |"Computer Fundamentals: Concepts, Systems & Applications”

BihEdiflon BPHJ2NS, : | '

2. Treays, Rebecca, "Computers for Beginners 'I:EIJC Publishing, 2002,

3. Agrawal, G, ['Learn Computer Basics”, Ver Il Digital Munesm, 2017.
Suggestive digifal plalforms web links = E
suggested Continuous Evaluation Metheds:

v
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Tokal Marks: 25

House Exarnination, Test: 10 Marks

Written Assignment/ Presentation/Seminar: 10 Marks

Punctuality, Active Participation: 5 Marks

Clourse prﬂequ.iaitcs: To study this course, a student must have the mathematics/stalistics
in B.Sc.

Suggested equivalent online courses:

IR Lt T NIRRT R LR 2 !IJIII'“rrII-rlr--JdIIlll'!l-r-‘Jlllllll'l'rrrl'l'l FEE AT B AT TS SALAER RRTE

Further Suggestions: None
Al the End of the whale syllabus any remarks/ suggestions: None

Fmg’““"““’;‘;:”ﬁﬁ iy Miaflisctatics YewrFirst Semester: I1
Subject: Mathematics(Statistics)
Course Code: BZ3B0LT Course Title: Mathemﬁl'icai Methods
Course outcomes: i

1. Tolearn understand and apply the Fourier transfurm and its properties to cvaluate the
solution of heat, wave and Laplace equation.

. 2. Tolearn understand and apply Z-transforms and its properties to find the solution of
difference equabions,

3. Tao learn and understand the basic concepts of Integral Fquations and its properties as
kernel, Higen values and Eigen functions of integral equations.

4. Tolearn understand and apply basic concepts of caleulus of Vanations and fo fnd the

solution of peodesics and Rayleigh-Rite differential equations.

Credits:4 Elective
Max, Marks: 25+75 Min. Passing Marks:40
] Total No. of Lectures-Tutarials-Practical (in hours per week): L-T-P: 310
Unit Topics No. of La:tn:ﬂ
Fourier tramsform, properties of fourier transform, inversion
I formula, convolution, parseval's identity, application of fourier 15

transforms in solving heat, wave and laplace equation.
Z-transforms, melaton of Z-transform with fourier transform,

n geumetrical interpretation of Z-transform, region of convergence, 15
inverse z-transform, convolution, solving difference equations by z-
transforms.
Integral equations: integral equations of fredholm and volterra type,
solution by successive substitubion and successive approxdmation, 15

M | integral equations with degenerate kernels. integral equations with
symmetric kernel, eigen values and eigen functions of integral
caleulus of variations: the extremum of functionals, variation of |
functional, euler equation in one and several independent variables, 15
v suffident conditions for the extremum of a functional, variation
prohlems with constraints, problem of geodesics and isoperimetric,

RaylLeigh-Ritz method of salving differential equations.
Suggested Readings:
1. Sneddon, L N, The Use of Integral Transforms” Mc Graw 11ill}1985,

2. Goldberg, R F..,""Puunrip'ﬁﬁl':%ﬁwfbrnal”{:ambﬁdgu University Press, 1970
o AR e it £ a1
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3. Elsegolc, L., Calculus of Variation”, Dover Publications, 2010,
4, | Kenwal, R. P, fLinear Integral Equation; Theory and Techniques], Academic Press, /1971, |
| 5 |'Hildebrand, ', *Mithods of Applied Mathematics™, Dover latioms. 7
‘, =Pal, 5. and Bhuri, 5. (., [fEngineering Mathematics? | Oxford University Press,(2015. |
Suggestive digital platforms web links 2 S
This course can be opted as an elective by the students of following subjects: M.Se. (Physdcs,
Electronics)

.

Suggested Continoous Evaluation Methods:
Total Marks: 25
House FBxamination,/ Test: 10 Marks
Written Assignment/Presentation,/ Seminar: 10 Marks
Punctuality, Active Participation: 5 Marks
Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.5c.
Suggested equivalent online courses:

rrEd 84k RN
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Further Suggestions Mone
Al the End of the whole syllabus any remarks/’ suggestions: None
; : |
e Chiaies Yewrpist | Semester: I
Subject: Mathematics({Statistics) K
B Course Code: B230802T | Course Title: Linear Algebra
| Course outcomes:

1. Able to understand the Applications of matrices in finding the solution of homogencous
systern of equations and inverse of 8 matrix.

2. Able to apply cramer's rule to find the solution of system of equations and unwderstand the
concept of linear transformation of matrix, kerneel, rank and nullity theorem.

1 Able to understand and apply characteristic polynomials (o evaluate sigen values & eigen
vectors. understand the cancept of Cayley-Hamiltonian theoremn and applications in finding
irverse matrix and also diagonaliration.

4 Able to understand the basic concept of Congruent symmeinc matnces, Congrenoe
Diagonalization, Cruaniratic forms and orthogonal matnices and their applicabions.

| Credits:d Core Compulsory
Max. Marks: 25475 Min. Passing Marksa:40
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-F: 3-1-0 |
Unit Topics Mo. of Lectures

Vector space, subspaces, linear dependence, basis. dirension, batrices:

1 row reduced Echedun form, solution of systern of linear equations and i5
hemogeneous system, inverse of a matrix By using algorithm). )
Determinants, Cramer's rule, vectors, inner product, C-5 inequality, 15

n Metric in B, triangular inequality, Linear transformations and
miatrices, kernel, Mullity theorem, Ranlk of a matrix, Similarity.
Characturistic polynomials, =igen vatues, theorems on eigen values '

I and eigen vectors, Cayley-Hamillonian theorem. properiies of 15
characteristic  pulynomials, direct  sum, Jordan formn  and
diagenalization

POl
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Congruent symmetric  matrices, “law of inerta, CONZIUIRTIE
diagonalization of a symmetric matrix, change of variable matrix, 15

v change of wverable and diagonalidng. quadratic forms,
diagonalization alogrithms, positive definite symmetric matices
and quadratic farms, crthogonal matrices.

Suggested ]'ha-adinga:
1. | Hoffman and Kunze, | Linear A]gebra APHL1978]
2. (Rao, AR, Eh:mashan]mraml—" “Linsar ﬂebm"}'l’ata Mle-Crrawr Hill. |

—--n__-

4 Rack E'mmsan]-:arﬂn. 'I.Lmu.':m algel:-rﬂ Springer
_Suggestive digital platforms web links

Suggested Continuous Evaluation Methods:
Total Marks: 25
House Examination/ Test: 10 Marks
Written Assignment/ Presentation/Seminar: 10 Marks

Functuality/ Active Participation: 5 Marks

Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.5c.

Sugpeated equivalent online courses:

dftbks st rEd TR sAT kR AR T RN ER Y

Further Suggestions: None

At the End of the whole syllabus any remarks/ sugpestions: Mone

ProgranyClass: Master in

Mith vics (Statistics) Year: First Semester: 11

Subject: Mathematics|Statistics)

Course Code: BZ30S05T - Course Title: Topology I1

Course vatcomes:

!, To understand and illustrate Separalion axioms and their basic properties, Metric spaces,
compaciness and ifs basic properties, Local compactness and one point compactification.

2. Demonstrabe the knowledge of understanding Connected spaces, connectedness on the real
line, Components, Locally connected spaces.

3, Understand ol analyze Tychonoff product topology in terms of standard subbase and ils
characterization, compactness and praduct spaces (Tychonoff theorem), Countability and
product spaces. Urysohn's metrization theorem.,

4. Analyze and illustrate the concept of the fundamental group and covering spaces-homotopy
of paths. The fundamental group, covering spaces, the fundamental group of drele and the

fundamental theorem of algebra, —
Credits:a Core Compulsory
Max, Marks: 25+75 Min. Passing Marks:40
Total No. of Lectures-Tutorials-Practical (in houra per week): L-T-P: 310
Unit Topics No. of Lectures

Separated  sets, Connected set and Disconnected  sets, Conmected |
Topalogical spaces, Distonmeched topological spaces, alternative |
definitions of connected and disconnected set, connectedness on the
real line, Components, Locally connecked spaces and  arcwise
connected sets.
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Separation axicms: Te, Ty and Tz- Space , Regular space and Ta - 15
I | spaces, Normal Spaces and Ti-spaces, Urysahn's lemma and Tietze
| extension theorem.

Separetion axions: completely normal sapoes and Ty spaces
completely regular sapoes and Ty;:- spaces, net and filters, topalogy 15
Il | and convergence of nets, Hausdorff spaces and nets, filters and their
convergence, Ultra filters, cananical way of converting nets to filters
and vice-versa,

Frodeuct spaces: product topology, product of first countable
spaces, second countable spaces, projections mappings. product of 13
connected spaces and compact spaces, product of Trspaces,
Tychonoif product tepelogy in terms of standard subbase and its
characterization, compactwss and product spaces (Tychonoff

theorem).
Suggested Readings:

1. Simmons, G.F. {Introduction to Topology and Modern Analysis”) McGraw-Hill, 1963,

2. Kelly,J. Lj Topology’) Van Nostrand Reinhold Co. New York/1995.)

3. Munkres, James B, “Topology, A first courses”, Prentice Hall of India Pyt Lid. New
4. Dugundii, ].. “Topology™.|Allyn & Bacon, (reprinted in India by Prentice Hall of India Pvt.
Tid,) 1966, = ; . = -
Joshi, K. DﬂErltE_UdufHDn to general Topology ], Willey Eastern _F..Ld_.:i_'lem-
6. ‘Hocking |. & Young G."Topelogy” JAddision-Wesley, Reading, 1961.

Suggestive digital platforms nks =

o

Suggested Continuous Evaluation Methods:
Total Marks: 25
House Exarnimation/ Test: 10 Marks
Written Assignment/ Presentation/Seminar: 10 Marks
Punctualityf Active Participation: 5 hMarks

Course prerequisites: To study this course, a student must have the mathemalics/statistics
in B.5c.

Suggested equivalent online courses:

B AT PEE SRS e SER AR RN A EE BT RN BT PR RS PR S BES NI EERaE

Further Suggestions: None

At the End of the whole syllabus any remarks/ suggestions: None

Tﬁﬁ::?ﬁmg? Year: Firat Semester: T
Subject: Mathematics(Statistics) .
Course Code: B230804T | Course Title: Numerical Analysis
Course onubcomes: o

1. Students will able to understand representation of integers and fractons, fixed point and
floating point arithmetic, erfor propagation and able o compute method of error
propagation.

2, They will able to learn how to evaluate polynomial Interpolation, error of the interpolating
P-;_li:,.'|1r_1|:|1'i:’||, oacillalory i:nLﬂ'FlJl.a.H.l:lrL T]:':-E'l.l' will also able to find oiit solutons of non-linear
eyuations by diflerent method,

3. They will able to calculate solution of lincar algebraic equations and eigen value problems
different methods (direct method, Iterative method). 5 o

LT
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4. They will able to calculate numerical integration by different rule and also are ahle to sulve
ODEs by different methods.

Cradits:d Core Compulsory

Max. Marks: 25475 Min. Passing Marks:40

Total No. of Lectures-Tutorlals-Practical {in hours per week): L-T-I" 3-1-0

U:ml: Taopics Mo. of Lectuores
Blumerical tum:;mtaﬁnn: representation of integers and fractions,
I fixed point and floating point arithmetic, error pm!:ragaliﬂn, loss of 15
significance, condition and instability, computational method of
errar propagation.
Polynomial Interpolation: Existence and uniqueness of interpolation
polynomial, Interpolaton using differences, error of the 15

o | interpolating polynomdal, oscillatory  interpolation,  plecewise-
polynomial approxmation, Solution of nonlinear equations:
Iherative methods, fived point iteration, convergence of methods,
polynomial equations, Miller's method, convergence acceleration.
Solution of linear algebraic equations and eigenvalue problems;
lteration method systems (Jacobi iteration method, Gauss ssidel 15
iteration method), convergence analysis, matrix factorization
methods (Doolittle’s reduction, Crout reduction), Eigen value and
Eigenvectors, Householder's method by symmetric matrices, Power
method.
Mumerical Integration: Basic rules of numerical integration
(Mewton's Cote's formula, Trapezeidal rule, Simpsons rule,
Weddle's rule), Gaussian rules, composite rules, adaptive g
quadrature, limit, Romberg Integration. Salution of ODEs: Taylor
series method, Euler's method and its convergence, Runge-Kutta
methods, Multistep formulas, Predicator-Corrector methods,
stability of munerical methods, numerical solutions of simulianecus
ODE.
Sugpgesled Readings:

. Sastry, 5.5, /*Introductory methods of Numerical Analysis”, PHI Learning Pyt 2005.

= g e § R

1

2. Balaguruswamy, E," Nu iMac Milan.
3 i

4

1m

. thods", .
. Jain, Tyerygar and Jain, "Numerical methods for Engineering and Scientists",

. ‘Conte, 5. D. and de Boor C.,|"Elementary Numerical Analysis :An Algorithmic Approach”,
3rd gdn., McGraw Hill 1981, - I

Henria, P; ¥ Elements vf Mumerical .e’s.:miysis‘l'}']-}hn Wiley & Sons,/1964.

e ——

6. Froberg,( ﬂmm'maﬁu:ﬁmﬂ and 'ﬁimpdﬁ"ii:lfﬂié'nﬁnns" the Beemvjaumin

m

Cummings Pub. Co. 1985,
Sugpestive digital platforms web links ;
B Suggested Continuous Evaluation Methods:

Total Marks: 25

House Examination/ Test: 10 Marks

Written Assignment/ Presentation/ Seminar: 10 Marks
Manctaal ll-|r,-'l.|' Active Participation: 5 hlarks

| Course prerequisites: To study this course, a student must have the mathematics/statistics

| inB.5c - 2
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Suggested equivalent online courses:

Further Suggestionst None
At the End of the whale syllabus any remarks/ suggestions: None

Frrhg:-'a.n.'gﬂ:lilﬂst Master in
Mathematics (Statistics)

Year: First Semeslern: L

Subject: Mathematics(Statisties)
Course Code: B230B05T Course Title: Applied Statistics

Course outcomes: _

1. Able to understand the basic concept of time series, components, trend and analysis of time
geries, various methods and uses of Hime series, |

7 Able to understand basic concepts of index numbers, criteria and classification, cost and
construction of living index numbers.

1. Able to understand simple random sampling, description of stratified random sampling &
its optimmum allocation formulae, large samples, small samples, hypothesis and lesting af
hypothesis by 7-test, ttest, B- testand 3 test, .

4, Able to understand and apply the knowledge of analysis of variance and control charts
(Fand R Charts, P Charts, NP Charts and C Charts) in real life problems.

Credits:4 _ Elective
Max, Marks: 25+75 Min. Passing Marks:40
‘Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-F: 3-1-0

Unit Topics Mo. of 1.ectores
Definition and concept of Hme series, components of time Series, 15
trenl, periodic changes, irregular component, analysis of ime series,
1 uses of Hme Series, measurement of trend, graphic method, method
of serni averages, moving average method, approximation o
MOVIDE AvETLEE,
Index numbers, problems involved in the construction of index |
numbers, the criteria of good index number, classification of index 15
n numbers, economic adviser's wholesale price index number, cost of
living index number, main steps in the construction of cost of living
index numbers, the construction of cost living index numbers.
Intreduction, Simple random sampling, description of stratified
random sampling & its optmum allocation formulae, sampling 15
theory, small and large, hypothesis, null hypothesis, lternative
m hypothesis, testing of hypothesis, level of significance, confidence
limits, test of significance of difference of means viz. Z-test, tlest, F-
_ testand ¥ test.
o Analysns of Varlance (ANOVA) Ome way and two way 15
i classification, statistical quality contrel (SCKT), control charts, control
| charts for attributes and varables (fand K cwrts, P charts, NP
charta and  charts),
Suggested Readinga:

1. Gupta, 5.C, and Kapur VK., “Fundamentals of Applied Statistics”, 5. Chand & Sons, 1994,
2. Gupta, Goon and Gupta Das, " Fundamentals of Statistics™ (Val. IT) & |, World Press, 2006,
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4 Das MM, and Giri N, C, 'Design of experiments”) Wiley Eastern Limited, New Delhs, 1979
e = =
Suggested Continnous Evaluation Methods:

3. Sukhate and Huktmtm;.“'-‘aia'ﬂ%iggﬂ; The Indian Society.of Agricul ural Statistics) 1954,

Total Marks: 25

House Exarnination,/ Test: 10 Marks

Written Assigrunent/ Presentation/Seminar: 10 Marks

Tunctuality/ Active Participation: 3 Marks

" Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.5¢.

Supgpgested equivalent online courses:

AL EEE [ LEFERTERERNLLELLR L L RLL AL L

Further Suggestions None
At the End of the whole syllabus any remarks, suggestions: None

Programy'Class: Master in [ [ s
Mathematics (Statistics) e | femed
Subject: Mathematics({Statistics) _
Course Code: B230806T Course Title: Computing Fundamentals
Course outcomes:
1. Able to understand  the basic concept of Computer organizabion, number system, computer
codes and arthmetic.

2. Ahle 1o understand basic concepts of Boolean algebra, Boolean functions, logic gates and
circuits, algorithm and flow charting.
3. Able to understand Computer languages, machine language, high level language, compilers
and characteristics of.
4. Able to understand and apply the knowled ge of System implementation and operations,
data processing, file organization, file utilities, data communication and netwuorking.
Credits:4 Elective
M. Marks: 25+75 . Min. Passing Marks:40
Total No. of Lectures-Tutoriale-Fractical (in hours per week): L-T-F: 3-1-0

Unit Topics No. of Lectures
Computer nrga.n[znﬁm- numbser systern,  positional and  nen- 15
I positional, conversion from one system o another, computer codes
- and arithmetic.
Boolean algebra, Boolean functions, logic gates, logic circuits,
1 planning the computer programmes, algorithm and fow charting. 15
Computer Emguﬂéés, Einalméjf with natural languages, machine

language and assembly language, high level language, compilers 15

H and interpreters, characteristics of good language, subroutines.
I
Systern implementation and operations, operating systems, business 15 h
dala processing concepts, data processing and storage hierarchy,
v file organizativa, file ulilities, sorting, sewding and merging,

database system, data communication and networking, transeLssion
molcls
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Suppgested Readings:
1. P K Sinha, Computer fundamentals, PBP Publication.
2 Br Eric [¥Souza, Chipping-inSKW Software Lid.
Supgested Continuous Evaluation Methods:

Total Marks: 25
House Examdnation, Test: 10 Marks

Written Assignmenty Presentation/Seminar: 10 Marks

mech_m'ljt}r,." Active Participation: 5 Marks

| Course prerequisites: To study this course, a student must have the some basic knowledge
of compuater.

Eubgeuttd equlvalmt online courses:

Sad kR ArmEAd A EEERE AR BEE AR R EEEILEEN RE PRe Ay pre s RES SRR AL REN rE BT B

Further Suggestions: None

LS - SN

“At the End of the whole syllabus any remarks; suggestions: None

Program/Class: Masler in .. 1
Mathematics (Statistics) Yiear: First ‘V Semester
Subject: Mathematics(Statistics) o
Course (Code: B230807F Course Title: Computing Lab-1I [

Course oubcomes:
1. Able to learn and understand the intreduction of SIP55.
2 Able w learn and understand the basic statistical concepts.
3. Able to learn and understand about the statistical table and graph.

4. Able to apply SPS5 to create frequency tables, cross table, bar chart, pie char,

Histopram.
Credits:d Hlective
Max. Marls: 25+75 Min. Passing Markcs:40

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-F: 0-0-8

Unit Topics Mo. of Lectures/
Practical
[ Introduction, how o download and install SPS5, general functions, 15
variable view, creating a new data set, data view, syntax, output.
I Basic statistical concepts- measurements scales, distributions, 15
1y | Descriptive statistics-tables, graphs, measures of central tendency, | 15
i measures of variation.
v producing descriptive statistics in SPSS- descriptive, frequency 15
tables, cross table, bar chart, pie charl, histogram.
Suggested Readings:
1. Jasrai Lokesh, “Data Analysis Using 5PS5", SAGH Publications India Pet Lid; 1st edibon,
2200

2. Grotenhuis, Manfred te and Matthijssen Anneke, " Basic SFES Tutorial"y SAGE Publications,
Inc; 1st edition, 2015. = i
Sugzeslive d:glr.alfl._a_l.fumu web Im]cs

Suggcat:d Continuous EvaluaHon Methods:

Total Marks: 23
House Examination/ Test: 10 Marks i
o P _
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Written Assignment/ Presentation/Seminar: 10 Marks
l-'unr-lua]:t_',',.-"ﬂv:hv& Partdeipation: 5 Marks

Course prerequisites: To study this course, a student mugt have the mathematics/statistics
in B.Se.

Suggested equivalent anline courses:

P mer RS AR PR BEd AR EEE B SR RS NN R TEE B FFE A SRR N G AT EEE SEeEes a3 EA LR ARG

Further Suggestions: None

At the End of the whole syllabus amr remarks/ suggestions: None

ProgramyClass: Master in Mathematics |

: d z 11
(Statistics) Year; Secon Semester:

Subject: Malhematics(Statistics)

Course Code: B230901T Course Title: Complex Analysis

Course outcomes:
1. Able to understand the significance of limit, cortinuity and differentiability for complex
valed functons and be familiar with the Cauchy-Riemann equations.
2 Able 1o identify curves and regions in the complex plane defined by simple expressions.
3. Able to describe the basic propertics of complex integration and having the ability to
cotrpiake such integrals.
Able to decide when and where a function is analytic.
Able to compute Taylor and Laurent expansion of simple functions.
Able to understand the nature of singularities and calonlating resldues.
Able 1o use the Cauchy Residue theorem to evaluate integrals.
Able to describe conformal mappings between various plane and regions.

g s g e

Eredih:i Core Compulsory

Max, Marks: 25475 Min. Passing Marks:40

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-F: 3-1-0

Unit Tapica Mo. of Lectures
Functon of complex variable, El:l_l'.I.tI.I'L'I.:IJ.t".I' ardl - differentiability, ===

analytic functions, cauchy riemann equation (cartesian and polar 15

I form). harmonic functons, harmonic conjugate, construction of
analytic fonctions, exponential stereographic projection and the
spherical representation of the extended complex plane.

Complex line integral, Cauchy Goursat theorem, independence of
path; Cauchy’s integral formulas and their consequences, Cauchy 15
Il inequality, Liouville's theorem, Fundamental theorem of algebra,
Morera's theorem, maximum modulus principle, mindmum modulus
principle.

Circle of convergence, radius of cunvergence. 'Idfl-m"'S series and
Taylor's (heorem, Laurent's series and Laurent theorem, zeros and
singularities of complex functioms, classification of singularities: 18

1 removable singulanity, poles, essential singularitics, Residue at a
pole and at infinity, Cauchy's Residue theorem, Schwatz lemma,
| argument principle, Rouche's theorem. s
v Conformal transformations, bilinear transformations, critical paints, 12

fixed points, problems on cross-ratio and bilinear transformalion.

Suppested Headings:
1 AhMors, LY, “Complex Analysis”. Ind Editon. MeGraw-Hill International Student Fdition,
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1990,
2. Copson, H T. “An Introduction to the Theory of Functions of a complex Variable®,
Oford university press, 1995
3, Shastri, A, B, "An Introduction to Complex Analysis”, Macmillan India Lid., 2003.
4. Ponpmsamy, 5. and Silverman, H., “Complex Variables and Applications”, Birhkauscr, 2006
5. Churchill, R. and Brown , J. W., “Complex Variables and Applications”, 5th Edition,
MoCraw-Hill, New- York, 1996,
Suggestive digital platforms web links _
Suggested Continuous Evaluation Methods:

Total Marks: 23
House Examination, Test: 10 Marks
Written Assignment/ Presentation,/Seminar: 10 Marks
' Puncsuality/ Active Participation: 5 Marks
Course prerequisites: To study this course, a sludent must have the mathematics/statistics |
in B.5c.
Suggested equivalent online courses:
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Further E:ugcsﬂunﬂ: MNomne o
At the End of the whole syllabus any remarks/ suggestions: None
Programy{lass: Master in Mathematics |
(Statistics) Year: Second Semester: 111
L Subject: Mathematics{Statistics)
Course Code: B230902T Course Title: Operations Research

Course outcomes
1 Able to define LFP, formation of LPP and apply simplex methods to find the solution of

LPP. Nlusirate and understand the concept of duality in LFP.

5 Able to define and understand the transportation problem. By applying NWCE, LOM, VAM
to find initial solutien of TP. Purther optimum solution by MODI method.

3. lllustrate the concept of non-linear programming, constraint optimization, unconstraint
optimization and understand Kuhn-Tucker conditions, Kuhn-Tucker conditions for CNLEF
with m (<n) constraints, sufficiency of Kuhn-Tucker conditions.

4. Able to define and understand concept of simulation, generate the random numbers by
Momte-Carlo simulation and application of simulation.

Creditsd Core Compulsory
| Max. Marks: 25+75 Min. Passing Marks:40

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-F 310

Unit . Topics Mo, of Leckiices

Lingar programming problem, introduction & concept, formulation
of the problem, simplex method, basic & degenerates solution,
fundamental properties of solutions {without proof), the 15
computational procedure, the simplex algorithms wse of artificial
I variables, two phase method, duality in LFP, introduction, genural
primal dual pair, standard primal & dual, formulas of dual, duality
theorem-the disal of the dual is the primal, duality and simple
meethad.

AT
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Transportation  problem, introduction, general transporiation
problem, existence of feasible solution, basic feasible solution,
ransportation table, duality in transportaton problem, loops in
tansportation table, solution of TPP, finding an initial basic
feasible solution, MNorth West Comer Rate (NWCR), Least cost
mothod or matrix minima method, Vogel's approximation method,
test for oplimality, degeneracy, transportation method (MODI
method), Assignment problem, formulation assignment muethd.

n

15

Non-linear programming introduction, formulation of non-linear
programming problem, general nonlinear programuming problem
(GNLPP), constrained optimization with equality constraints,
necessary conditions for a general NLPT, sufficient conditions for a
11} general NLPP with one constraint, sufficdent conditions for a GNLPF
with m (<n) constraints, constrained optimization with inequality
constraints, suffidency of Kuhn-Tucker conditions, Kuhn-Tucker
conditions for GNLFP with m (<n) constraints, sufficiency of Kuhn-
| Tucker conditions.

15

Simulation introduction, why simulation methodology of
simulation, simulation models, event-type sinvulation, generation of
random numbers Monte-Carlo simulation, steps of Mote-Carlo
simulation, application of simulation.

v

Suggested Headings:

Blew Dwelhi.

Taha, H. A., "Operational Research”, Prentice Hall of India, 1997.

@

Algorithm” New York Wiley.
Suggestive digital platforms web links

1. Swarup, K., Gupla, K. P. and Man Mohan, “Operations Rescarch”, Sultan chand & sons,

Kothari, C. R... “An Introduction to OR.”, Vikas Publication house, New Delhi,
Charma, |, K. “Operation Rescarch, Theory and Applications”, Mac Millan India Ltd. Delhi.

Bagarra, M. 5., Sherali, H. D and Shetty, C. M. “Mon-linear programming, Theory and

Suggested Continoouns Evaluation Methods:
I'otal Marks: 25
House Examination,/ Test: 10 Marks
Written Assignment/ Presentation/Seminar: 10 Marks
Punctuality/ Active Participation: 5 Marks

_in B.Se.

Suggested equivalent online courses:
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Course prerequisites: To study this course, a student must have the mathematicg/statistics

Further Suggestions: Nome
At the Fnd of the whole syllabus any remarks/ suggestions: None

I"mg:rim,.'_"ﬁ_"'laia'. Master in Mathematics |

(Statistics) Year Secomnd Semester: TTT |
Subject Mathematics(Statistics)
| Course Coder B230903T Course Title: Funetional Analysis 17
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LCourse oubcomes: - ' |

i Able to understand and illustrate the concept of continuous linear transformations, The
Hakbun Banach theorem. i

2. To illustrate and apply The matural imbedding of N in N*, the open mapping theorem, the
conjugate of an operator.

3 To understand and illustrate the basic concept of Hilbert Spaces along with some simpli:
praperties, Orthogonal complements, Orthogonal scts, The conjugate space H”, ‘The adjoint
af an operator,

4 To define and analyze self adjoint operators, Mormal and Unitary operators, Projections,
Finite dimensional spectral theory - spectrum of an cperator, the spectral throredn.

Credits:d Core Compulsory

Max. Marks: 25+75 | Min, Passing Marks:40
Total No. of Lectures-Tuturials-Practical (in hours per week): L-T-I 3-1-0

Unit Topics I] No. of Lectures

Banach spaces: the definition and some examples, continuous linear 15
transformations, the hahn banach theorem.
The natural imbedding of N in N**, the open mapping theorem, the 15
I closed theorem, uniform boundedness principle, the conjugate of an
operator. =

Hilbert Spaces-The definition and some simple propertes, 15
mr orthogonal complements, orthogonal sets, The conjugake: space H*,
The adjuint of an operator.

Self adjoint operators, normal and unitary operators, Projectons, 15
v finite dimensional spectral theory-spectrum of an operator, the
spectral theorem.

Sugpgested Readings:
1. Siddigui, A. H, "Functional Analysis with applications”, TMG Publishing Co. Lid, New
Dialhi.
2. Jha, KL K., "Functional Analysis™, Student’s Friends, 1986
3. Taylor, A E, “Functional Analysis”, John wiley and Sons, Mew York, 1953,
4. Kreyszig, E., “Introductory Functional Analysis with Applications”, Wiley Eastern,1989.
5. Lahiri. B: K., “Elements of Functional Analysis”, The world Press Pvt. Lid,, Kolkata, 1994,
6 Simmons, C. ., "Introduction to Topelogy and Modern Analysis”, Me-Graw-Hill, 1563.
7 Muddox, [. |, “Elements of Functional Analysis”, Undversity Book Stall, New Delhi.

Suggestive digital platforms web links

Sugpgested Continuoua Evaluation Methods:
Total Marks: 25

House Examination/ Test: 10 Marks
Writlen Assignment/ Presentation,Seminar: 1) Marks
Punctuality/ Active Participation: 5 Marks

Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.Sc.

Suggeated equivalent online courses:

Further Suggestions: Mone

At the End of tie whole syllabus any remarks/ suggestions: None

4]

el o
- LA RS S ﬂ f% i
- f‘g Page 23 of 40 T ey

é -
-



ProgramyClass: Master in Mathematics ¥ g Boeamd Semester: T
(Statistica)
Subject: Mathematics(Statistics)
Course Code: BZ30904T Course Title: Special Fu.m:huns

Caomrse outeomes:

Able to know basic concept of Hypergeometric Functions, Conwvergence Conditions,
Absolute Convergence and ils Properties also Gauss Theorem, gquadrate transformations
and Kummer's theorem.

Able to Generalized Hypergeometric Function in the proof of generalized hypergeometric
function, binomial functions, The Confluent Hypergeometric Funchons and properties also
Kummer's first and second formaula,

Able to learn understand and apply the Bessel Functions, Bussel Differential Equalm-n and
recurrence relations and generating funcHon in various problems mathematical physics.

Able to learn understand and apply the Legendre's Polynomials, its generating function,

recurrence relations, Rodrigue’s differential formula also its orthogonality,

Creditsd Core Compulsory

Miax Marks: 25+75 Min l-‘aﬂumg Melarkos: 40

Total No. of Lectures-Tutorials-Fractical (in hours per week): L-T-F: 3-1-0

Unit

..... Topics Mo, of Lectures

Hypergeomelric functions oFi: preliminaries; definition, convergence
conditions, absolute conwvergence, basic properties, the integral
representation, Flabic;1] as a funchion of the parameters; evaluation 15
of Flabic;l]; gauss theorem, simple fansformations, relations
between functions of z and 1-z, a quadratic transformation, other
| quadratic transformations, Kummer's theorem.

II

Generalized  Hypergeometric  Punctions  (Fq):  definition,
convergence conditions (without proof); The expenential and
binomial functions; the integral representation, The Fy with unit
arpument, Saalschute's theorem, Dixon's theorem, The Confluent 15
Hypergeometric Functions { F; ) : basic properties, Kuminer's first
formula. Kammer's second formula,

111

Bessel functons: preliminaries, definiion, bessel differential
equation, differential recurrence relations, a pure recurrence 15
relation, a generating function, Bessel's inbegral, index half and odd

integar.

v

Legendre’s polynomials:  definition, a generaling [unction, |
differential recurrence relations, the pure recurrence relation, 15
Legendre’s differentiol equation, the Rodriguee’s differential formula,

baterman's generating, functions, hypergeomelric forms of Pulx).

Laplace’s first integral form, some bounds on Pr(x), orthogonality.

Sugpested Readings:

ER R

Rainvill, E.D,, “Special Functons”, Macmillan Ca., T971.

Andrews, TLC., "Special lunctions of Mathematics for Engineers”, Crdord Univ. Press, 1998,
Saran, M., Sharma, 5.0. and Dwivedi, T.M., “Special Functions”, Pragati Frakashan, Merrut.
Suggestive digital platforms web links

Suggested Continuous Evaluation Methods:

Total Marks: 25
Hiowse Examination/ Test 10 bMarks

Written Asstrnanent) Prosenteton, Seminar: 10 Marks
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Punctuality/ Active Participation: 5 Marks

Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.5c.
Suggested equivalent online courses:
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Further Suggestions: None
At the End of the whole syllabus any remarks/ suggestions: None
P:uﬁfaml"ﬂusl: M-as-ten.;t Malthematics i i Sednester: TV ]
 Subject: Mathematics{Statistics)
Course Code: BZ39IST | Course Title: Riemannian Manifolds 9

Course otbonmes:

1. Able to understand and apply Riemannian metrics, Conformal equivalence, and their
properties.

2 To understand and apply Riemannian sub manifolds, Riemannian connection, Riemann
curvature tensor. Sectonal curvature, Ricci tensor, Ricd curvature, Scalar curvature. Real
space forms.

3. To describe and apply arc length and energy of a piecewise smoath curve. Geodesics,
Exponential map, Gauss Lamma and applications.

4. Able to understand and describe complete manifolds, Cartan-Hadamard Theorem, Cartan’s
Theorems (on determination of metric by curvature), Fundamental equations for

Riemannian submanifolds and apphications.

' Creadibs: 4 Elective

Max. Marks: 25+75 Min. Passing Marks:40

Total No. of Lectures-Tutorials-Practical (in hours per week}: L-T-P; 3-1-0

Unit Tapics No. of Lectures
Riemannian metrics, isometrics, conformal equivalence, e ples 15
including Euclidean n-space, spheres and hyperbolic spaces.

Riemannian sub marifolds, Riemannian connection, fundamental
i it theorem of Riemarmian geometry via Kopszul's formula, Riemann 15

curvatire tensor, sectional curvature, Rioci tensor, Ricci curvature,
scalar curvalure, real space forms.

Arc length and energy of a piccewise smooth curve, first and second
111 varlation of are length and energy. geodesics, exponentinl map, 15
Causs lemma.

Complete manifolds, Hopf-rinow theorem, Jacobi Helds, Bonnet-
Myers theorem, Cartan-Hadamard theorem, Cartan’s theorems {on 15
determimmtion of metric by curvature), fundamental equations for
Kiemannian sub manifolds.

v

i ._‘iuggegted Eeadings:
1. Chern, 55, Chen, W, and Lam KS., "Lectures on Lifferential Geametry™, World

Scientific, 2000.

Carme, MF do, “Riemannian Geometry”, Birkhauser, 1992

Hicks, M.]., "Motes on Differential Geomietry”, Von MNostrand, 1963,

Petersen, P, “Fiemannian Geometry”, Springer, 2006.

Tost, |, “Riemanmian CGeometry and Gepmetric Analysis”, bed Springer, JULL

Suggestive digital platforms web links Ay

s
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Suggested Continuous Evaluation Methods:
Total Marks: 25
House Bxamimation,/ Test: 10 BMarks
Wiritten Assigrunent,/ Presentation,/ Seminar: 10 Marks
Punctualityf Active Participation: 5 Marks
Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.Se.

Sugpested equivalent online courses:
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Further Suggestions: Mone B
At the End of the whole syllabus any remarks/ suggestions: None

| ProgramyClass: Master in Mathematics )
(Statistics) g Semester:
Subject: Mathematics(Statistics)
Course Code: B130906T Course Title: General Relativity

Course putcomes
1. Students will learn tensor algebra and using it they will understand the general theory of
relativity. '
2. Students will apply general theory of relativily to various astrophysical systems like
planetary motion, black holes and gravitational wawves.
They will ahle to find out consequence of Einstein’s theory compared to Mewton's law of
gravity.
4. Students will understand Gravitational field equations for non empty space, Energy -
momentum tensor of perfect fluid, Schwarsschald internal soluton.

]

Credits:d ] Elective
Max. Marks; 25+75 | Min. Passing Marks:40
Tatal No. of Lectures Tatorials-Practical {in hours per week): L-T-P: 310
Unit Topics M. of Lectures
Tensor and their algebra, metric tensar, cristoffel symbols and their
1 I properties, covariant differentiation, riemannian  geometry, 15

curvature tensor: covariant curvature tensor, ricocl tensor, einstein
lensor, the bianchi identity.
Review of the spedal theory of relativity and the newtonlan theory
of pravitaion, the principle of covarance, the principle of
11 equivalence, gecdesic prindple, mewton's equations of motion as an 15
approsdmation of geodesic equatons, poisson’s equations as an
approximation to einskein Aeld equations,
Ciravitational field equations in free space, exterior Schwarachild's
solution and its isotropic form, birkhoff's theorem, Schwarzchild 15
111 singularity, planetary orbit, advance of perihelion of a planet
bending of light rays in the gravitational field, gravitational red shift
ir. the apectral lines.
Cravitational field eguations for non empty space, Enerpy = momantim
bkwmaor of pecfect fluld, Schwarzschild  inbermal soluten, Doundary | 13
conditions, energy momentum lensor of an eleclromagratic Beld, Linstein
Maxwell exuations, Interior Schwarzchild's selution.

Y o ook e
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Suggr-ﬂpd Rﬂadmga
1. Adler, Ronald, Bexin, Maurice and Schiffer, Manamen, "Intoduction to General Relabivity™

McGraw-Hill Kogakusha Lid,
2. Rosser W.G.V., “Introduction to theory of relativity”, ELBS (1972).
3. Rindler W, "Relativity Special, General and Cosmology”, Fub. Crford University Press
}- -
4 Landan LT and Lilshitz EM., "The Classical Theory of Fields”, Pul. Pergamon Press (1978).

Karade, T. M. and Khadekar, G. 5., “General Theory of Relativity” Pub, SOMUNILU
Suggestive digital platforms web links -

| This course can be opted as an elective by the students of following subjects: M.5c.( Physics,
Electromnics)

Sugrested Continuous Evaluation Methods:
Total Marks: 25
House Examination,/ Test: 10 Marks
Written Assignment,/ Presentation/Seminar: 10 Marks
Punctuality / Active Participation: 5 Marks
Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.5c.

Suggested equivalent online courses:
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Farther Suggestions: None
At the End of the whole syllabus any remarks/ suggestions: None

Program/Class: Master in Mathematics I
(Stakistics) Year: Second Smﬁf:
Subject: Mathematics(5tatistics)
Course Code: B230907P | Course Title: Computing Application- Lab ITI
Course outcomes:
Credits:4 Elective
Max. Marks: 25+75 ] Min. Passing Marks:40
Total No. of Lectures-Tutorials-Practical {in hours per week): L-T-F: (H-3
Unit Topics | No. of Lectures/
Practicals
i Introduction, How to Install and download of B, Fundamentala of K. 15
Vectors and assignment, Control Statement, Funchion in K. : N
n Matrices in R, Strings, Arrays in B, R Factors, Data Frames in R, 15
Graphical procedures, packages, Data Visualization in R,
it MATLAR: Introduction, How to Install and download of MATLAB, 15
The bagics of MATLAB, Classification of MATILAH systern. e
- MATLAB Computation: Matrices addition, Matrix Mudtiplication, 15
_ Arrays, Funchon -
Suppesled Readings:

1. Andankar, Praful V., Rali, Shaik Mohammad, Ameta, Gauray Kumar and Bhanushali, |
Mahesh Mancha , “TR Pregracnming for Beginners”, Nobion Press; 1st edidon 2021,
2. Lander, Jared P, "R for Everyone: Advanced .l'-"|.]'I.EI.|.‘i."|:II."-'| and Graphics”, Pearson Education:

'
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Second edition, 2018,
3. Singh, Kulwinder and Bakariya Parmar Brijesh, “Fundamental Concepts of Matlab
Programming” BPB Publications, 2020,
— . Suggestive digital platforms web Links

Sugpested Cortinoons Evaloation Methoda:
Total Marks: 25
House Examination Test 10 Marks
Written Assignment/ Presentation,/ Seminar: 10 Marks
Punctuality/ Active Participation; 5 Marks
| Course prerequisites: To study this course, a student must have the mathematics/statiatica
:I.n H..E'rc

SUEEEh:d Equn'i.llmi online courses:

[ Fllrl:hp_rr Sugpgestions: None
At the End of the whole syllabus any remarks/ suggestions: None

(ass: Master in Mathematics T
(Statistics)

Year Second Semester: TV

Subject: Mathematics Program (Statistics)

Course Title: Ordinary and Partial Differential
Equations

Course Code: BZHOMT

Course outcomes:

1. To learn understand and apply the methods of Ordinary Differential Equations in
Mathwrnatical Models, Existence of Uniqueness and continuity theorems, separation and
comparison theorems,

L. To learn understand and to find the solution of Homogeneous and MNon homogenecus
Lingar systems along with and beyond 'I:x:runr]ar}r conditions

3. To learn and understand First order PDE and apply il to find the solution (huasi-linear
equations, Lagrange's method, compatible systems, Charpit's method.

4 To learn and understand the Jacobi's method also to evaluate the non linear partial
ditferential equation by Monge's method.

e

_': Teditsd Core Compulsory

Max. Marks: 25+75 Min. Passing Marks:40_
_ Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 3-1-0
| Unit ' Topics No. of Lectures

Ordinary Differential Equations: First order equations, existenoe and |
uniqueness of sclutiins, lincar systems, homopenous lnear system
with constant cocliclents, nonlinear systems, Volterma's prey- 15
predutor equations. Nonlinear equations: Autonomous gystems, the :
phase plane and its phenomena, critical point and stability for linear
systems, simple criical points of nonlinear systems. 4 -
Oscillation theory and boundary value problems: qualitative properties of
golutions, Sturm Comparison theorem, Sturm separation theorem, eigen
values, eigen functions, Sturm Liouville Boundary valua problem Two
puint. boundary walue problem: Inbroduction, The two homogeneous 15
bowndary problem, e adjoint boundary problem, the non-homogeneous
| boundary problem, sai- adjoint boundary problem,
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| First order PDE and its solutions, classification and solutions,
Plaffian differential equations, Quasi-linear equations, Lagrange's 15
I method, classificaion and first order partial differential equation,
integral surfaces passing through a curve, surfaces orthogonal to a
given system of surfaces.
Mon Lnear partial differential equation of first order, Charpit's
method, Compatible systems, Jacobi's method, Integral surfaces 15
passing through a pgiven curve, method of characteristics for quasi-
linear and nen-linear partial differential equation, Monge's method.
Suggested Readings: -
1. Simmions, . F., * Differential Equations™ CRC Press { Taylor and Francis), USA
3. Ross, S L., ¥ Differential Equations” Wiley India Edition, New Drelhi,
3. Sneddon, lan N, “Elements of Partial Differential Hquations”, DOVER PUBLICATIONS,
INC,, 2006.
4, Rai Singhania, M. D)., “Ordinary and Partial Differential equations”, 5. Chand Group, Mew
Dethi,
Suggestive digital platforms web links

IV

Suggested Continuous Evaluation Methods:
Total Marks: 25
House Examination/Test: 10 Marks
Written Assignment, Presentation/Seminar: 10 Marks
Punciuality / Active Participation: 5 Marks
[ Course prerequisites: To study this course, a student must have the mathematics/etatistics
| in B.5c.
Suggested equivalent online courses:
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Further Suggestions: Mone |
At the End of the whole syllabus any remarks/ sugpgestions: None

us:.!u{au'l:m: in Mathematics

(Statistics) Year: Secomnd Semester: TV

Subject: Mathematics|Statistics)
Course Code: BZI00ZT Course Title: Advanced Operation Research
Course outcomes: '

1. Able to understand the basic concept of inventory cifective factors, EOQ preblems with
and without shortages and EOQ problem with several unvequal’s lengths.

5 Able to understand and apply the deterministic inventory problems with instantaneous
production, fixed order cycle and EOQ problems with ene price break and probabilistc
inventory models

3. [Jefne and illustrate the concept of queuveing theary, performance measures, distributon
of arrivals, distribution of inter arrivals time.

4. To know the concept of distribution of departure, distribution of service dme,
characleristics of waiting ime distribution, Littles formula.

,
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Credits:d Elective
Blax, Marks: 25475 Min. Passing Marks:40

Total No, of Lectures-Tuatorial s-Practical (in hoors per week): L-T-F; 3-1-0

Unit Topics Mo, of Lectures
Inventory contrel: introduction, inventory dedsions, costs associated
with invenbories, fackors affecting inventory control, sconomue erder 15

1 quanftity (EOC)), deterministic inventory problems with no storapges:
fundamental EQOQ problem, ECQ) problem with several production
runs of unequal length.

deterministic inventory problem with shortages, EOQ problem with
instantaneous preduction and varable order cycle tme, EOQ 15
i problem with instantanecus production and fixed order cycle, EOO)
problem with price break, BEOX) problem with one price break,
Cueueing theory, introduction, queneing systern, elements of
quedieing  system,  input process, gueue discipline, service
mechanism, capacity of the system, aperating characteristice of 15
queusing system, probability distributions in queueing system,
:llstnl:ruh[m of arrivals (pure birth process), distribution af inmter-
Distribution of departures (pure death process), distribution of
sarvice times, classification of queering models, transient and steady 15
v states, poission queuing systems, model MM/ o/FIFO,
derivation character this wailting time distribution derivation,
characleristics of waiting time distribution, Tite's formula

Sﬂ.ggeutcd Readingg:
Swarup, K., Gupta, £ I'. and Man Mohan,, “Operations Ressarch®, Sultan Chand & Sons, 4,
Delhi.

3

Eothard, C. E.,"An Introduction Operations Research”, Vikas publications House, New
Delhi.

Fharma, [, E., "Operations Research- Theory & Applications”, Mac Million India Lid, Delhi
Taha H. A., "Operations Eesearch”, Prentice [all of india .

Hillier F. 5. amd Lieberman G. [, “Introduction of Crperations Research”, Me Graw Hill, Mew
York.

Mardow W.H. Dover, “Mathematics for Crperations Fesearch”™, Now York.
Suggestive digital platforms web links

S

-

Suggested Continuous Evaluation Methods:
Total Marks: 25

Heouse Examination, Test: 10 hiarks
Written Assignment, Presentation/Seminar: 10 Marks

Punctuality / Active Participation: 3 Marks

Course Prerequisites: To Etudé" this courae, 2 student must have the mathe Emt!fﬂfﬁtnt!adrq
in B.S¢,

Suggrsted equivalent online courses:

Further Suggestions: None

At the Eind ol the whole 5_1.-_!]alrus any remarks) sugpestions: I'w_uq_ :



_E'mgram,p'li_'laﬂa: Master in Mathematics : |
(Statistics) Year: Seconid Semester: IV
Subject: Mathematics(Statistics)
Course Code: B2I1003T Course Tifle: Discrete Mathematics & Graph Theory

1

2
3

4

Cpurse outcornes:

To understand and illustrate the basic concept of Semigroups & Monoids, Homomaorphisto
of Semigroups and Monoids. Congruence relation and Cuotient Semigroups. Subsemigroup
and Submoneids. Direct products. Basic homomorphism theerem.

Demanstrate the knowledge of Lattices posets and their applications in societal problems.

T understand the comeept of Boolean Algebra application in switching algebra, Various

Bodlean Identities, Boalean Forms and their Euivalence.
Able to understand and apply the concept of raph, cycles & sub graphs. Induced Sub
graphs, Degree of a vertex. Connectivity. Planar graphs and their properties. trees. Euler's
Formula for conmected planar graphs.

Credita:-d Elu_c‘l:lve

Max. Marks: 25475 Min. Passing Marks:40

Total Wo. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 310

Unit

Topica Mao. of Lectures

Semigroups & monoids: definition and examples of semigroups and
monoids, homomorphism of semigroups and monoids, congruence 15
relation and quotient semigroups, subsemigraup and submonoids,
| direct products, basic homomorphism theorem.

11

Tattices: lattices as partially ondered sets. their properties. lattices as

aic systerns. sublattices, direct products and homomorphisms. 15
some special lattices eg. complete, complemented and distributive
lattices.

III

Boolean algebras boolean algebras as lattices, various boolean
identitics, Hhe switching algebra example, subalgebras, direct 15
products and homomerphisms, join-irreducible elements, atoms and
minterms, boolean forms and their euivalence.

v

graph theary: definiton of graphs, paths, dreuits, cycles &
subgraphs, induced subgraphs, degree of a wvertex, connectivity, 15
planar graphs and their properties. irees, Euler's Formula for
connected planar graphs.

Su
1.

a

s

.

ggested Readings:

1i, C. L. “Elements of Discrete Mathematics”, (Second Edition), hMeGraw [Tl International
Edition, Computer Science Series, 1956

Tremblay JP. and MnoharR., “Lscret Mathematical Structures with Applications 1o
Computer Science”, Me Graw-Hill Book Co., 1997.

Deo Marsingh, “Graph Theory with Application o Engineering and Computer Sciences”,
Prentice Hall of India

Suggestive digital platforms web links
Suggested Continuous Evaluation Methods:

| Total Marks: 25
House Fxaminaton Test; 10 Marks
Written Assignument/Presentation,Seminar; 10 Marks

Punctuality/ Active Participation: 3 Marls

Course prerequisites: To study this conrse. a student must have the mathematics/statistics
in H.5c.
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Suggested equivalent online courses:

-

Further Suggestions: None
At the End of the whole syllabus any remarks/ suggestions: Mone
ProgramyClass: Master in Mathematics Year Second Semester IV
(Statistics)
Subject: Mathematics(Statistics)
Course Code: BZ31004T Course Title: Demography

13
2

. 8

Course ontcomes:

To learn and enderstand the basic concepts of census for world and India.

To learn and understand and apply the basic concepts of source of demographic data, Scope
and application of demography.

To Describe and apply the knmowledge of measurement of mortality and life table and its
applications.

To understand and apply the basic concepts of the concepts of theory of migration and its
ypes.

Credits:d Elective

Unit

Max, Marks: 25+75 Min. Fassing Marlks:20

 Total Mo. of Lectures-Tutorials-Practical (in hours per week): L-T-F: 3-1-0

Topics MNo. of Lectures

Source of population Data

World: Census, Registration of vital events, demographic surveys,
population registers. 15
India: Census, civil registration system (CBS), Sample Kegistration | -

Scheme (SRS), Mational sample Survey(IN5S5), Demographic surveys
and other sources.

Source of demographic data, scope and application of demography.
contemt error in  demographic dats, balancing equations,
Chandrasvkharan-deming  formula to check completeness  of 15
registration data, populadon composition and it measures.
dependence ratio.

Rabtes of population growth: arithmetic, geometric and exponential
rates of growth; doubling time.

v

Demaographic Methods: measurement of mortality and life table: |
crude, standardised and age-specific death rate, infant mortality |
rates, rate by cause, complete and abridged life table and its main |
features, uses of life mble, measurement of fertility: crude birth rate, |
general fertility rate, age-specific birth rate, total fertility rate (TFR). |
gross reproduction rate (GER) and net reproduection rate (MNRRE).

‘Theory of migration, types and measures of migrabon, migration

rates, volume of migration and its estimation, Lee's model, Zipf's |

model, Stowiler's model lor the migratbon process, Hamdlbon's rate, | 15
migration component, migration streams.

Reproductive health: concept of framework, reproductive morbidity;

| prevalence of BTl (reproductive tract infection) S5TS's and |

| HIV/ AIDS: esbinnike lewezls and interventions.

- -.L__.-"-F. .-_{l.!"r I-i_\..!|_--".-'F|.5 = i r
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Suggested Readings:
Keyhite, M., “Applied Mathematical Demography, John Wiley & Sons MN.Y., 1977,

Con PR, “Demography”, Cambridge University I'ress, 1976.

Spiegelman, M., “Introduction to 1 temography”, Harvard University Press, 15980,
Hamakumar, K., “Technical Demography™, Wiley Eastern limited, 1936,

Hhetde A, and Tanitkar, Tara, “ principle of population studies”, 1limalaya Publishing
. House Pet. Ltd,

[  Suggestive digital platforms welb links

e L 3 =

I . Suggested Continuous Evaluation Methods:
Total Marks: 25
House Fxamination, Test: 10 Marks
Wrilten Assignment/ Presentation, Seminar: 10 Marks
Puncluality, Active Participation: 5 Marks
Course prerequisites: To study this course, a student must have the mathematics/statistics
| in B.Sc.
Suggested equivalent online conrses:
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Further Suggestions: None
At the End of the whole syllabus any remarks/ suggestions: MNone

Program/{Class: Master in Mathematics

(Statistics) ¥ oar: Second Semester: IV

Subject: Mathematics(Statistics)

Course Code: BZI1005T Course Title: Advanced Special Functions

| Course outcomes: ' )

1 Able to learn uniderstand Hermite Polynomials, Recurrence relations, generating [unctions,
crthogonality and some special problems and may apply in various physical problems.

5 Ahle to understand and describe Jacoki polynomials, Bateman's generating function,
Rodrigue's formula, orthogonality, and rmixed relations and may study their generalization

5 Able bo understand, describe and apply the concept of gagenbauer polynomials Faplicit
representation, generating function and its orihogenality.

1. Able o understand, describe and apply the concept of ultraspherical polynomials, Basic
properties, Tchebicheff polynomials and its properties, Certain generating function and may
cunsider thelr generalization and applications.

Credits:4 Elective
i Max. Marks: 25+75 Min, Passing Marks:40
[ Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-F: 3-1-0
Uit Topics | No. of Lectures

Hermite polynomials Di(x): definition, recurrence relations, the
Rodrigue's formula, other gencrating funclions, integrals, the
hermite polynomial as a :Fo . orthogenality expansion  of
 polynomials, more generating funclions, laguerre polynomials 1. (x) 13
1 . definition, gencrating functions, recurrence relations, the
Rodrigue's formula, the differential  equation, orthogonality,
expansion of polynomials, special properfics, other generating

furchons.
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Jacobi polynomials, P00 (x) : definition, Baternan's serwerating
I function, the Rodrigue's formula, orthogonality, differential 15
recurrence relations, the pure recurrence relation, mixed relations.

Gagenbauer polynomials:  definiions, simple st of polynomials,
Il | explicit representation, generating functon, differential recurrence 15
relations, Baternan's generating relation, orthogonality,

The ultraspherical palynomdals : definition, certain basic properties,

v relation with gagenbauver polynomials, tchebicheff polynomials: 15
definiticn, basic properties, explicit formula, certain generating
function s 12
Suggested Headings

1. Rainvill, E.[n,, "Special Functions”, Macmillan Ce., 1971.

2 Andrews, D.C., "Special fanetions of Mathematics for Engineers”, Oxfard Univ. Press, 1998,

3. Saran, N, Sharma, 5.0, and Dwivedi, T.N., “Spectal Functions”, Pragati Prakashan, Merrut.
Suggestive digital platforms web links

Sugpested Continuons Evaluation Methods:
Total Marks: 25
Honse BExaminaton/ Test: 10 Marks
Writhen Assigmument, Presentation,/Seminar: 10 Marks
FPunctuality / Active Participation: 5 Marks

Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.5¢.

Sugpgested equivalent online courses:
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Further Suggestions: None
At the End of the whole syllabus any remarks/ suggestions: Mone
Fmgram,;"ﬂaﬂs-: Maﬁr in hathematica R —— Semestes TV
(Statistics)
s Subject: Mathematica(Statistica)
Course Code: B231006T Course Title: Finsler Geometry
Course outcomes:

1. Understand the basic of this course and think & develop new ideas in this course.

L FKnow Finsler metric functon, Dual Engent space, Geodesics, Fundamental postulates of
Cartan, Berwald's covariant derivabive and its properties, Commutation fonmula resulting
from partial S-differentation, Three curvature tensors of Cartan.

3. Cower a wide area of research in differential peometry & Finsler Gaometry,

Credits:4 Elective

Max, Marks: 25475 | Min. Pasasing Marks:40

Total Ne, of Lectares-Tutorials-Practical {In houra per week): L-T-P: 3-1-0

Unit Topics hu u[‘ Lectures

Finsler metric function and its properties, tangent space, indicatrix, 15
metric Len-_r:c:-_rﬂd c-tensor homogeneily properties of pgand cg

Dual langenl space, geodesics, G-diflerentiation, partial o

5 differentiation, propuertics of partial & differentiation. 15
Fundamental postulates of Cartan, Cartan's covariant derivatives
m and their properties, geometry of paths, Berwald's cowvariant 15

derivative and its properties.
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Commutation formula resulting from partial S-differentiation, other
v commutation formulae, three curvature tensors of Cartan, identities 15
satisfied by curvature tensors including bianchi identities.
Suggested Readings:

1. Rund, H, "The Differential Geometry of Finsler Spaces”, Springer-Verlag, 1959.

2 Matsumoto, M., “Toundations of Finsler Geemetry and special Finsler spaces”, Kaiseisha

Fress, Saikawa, Otsu, 520 Japan, 1986.
Suggestive digital platforms web linka

Soggested Conlinuous Fvaluation Methods:
Total Marks: 25
House Examination, Test: 10 Marks
Written Assignment/ Presentation,/Seminar: 10 Marks
Punctuality/ Active Participation: 5 Marks

Course prerequisites: To study this course, a student must have the mathematics/statistics
in B.5c.

Suggested equivalent online courses:
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Further Suggestions: None

At the End of the whole syllabus any remarks/ suggestions: None

Frugmnfﬂua;shlaﬁl;:: :]n hathematics e — Semester IV
Subject: Mathematics|Statistics)
Course Code: BZI1007T Course Title: Cosmology 38

Course outcomes:
1. Students will understand models of expanding Universe in connection with the general

theary of relativity.
2 They will understand Mach principle, Einstein modified field eyuations with cosmelogical
term, Statie cosmological mnodels of Einstein and de Sitter and their derivation and its

3, They will understand Friedman Model, Fundamental equation of dynamical cosmology,
density and pressure of the present universe. They will be introduced 1o concepts of exotic
components of matter in the Universe like dark matter and dark energy.

4, They will be introduce Steady state cosmology, Distance measure in coamology, Comoving
distance, Appurent luminosity and luminosity distance.

i Credits:4 Elective
Max, Marks: 25+75 | Min. Passing Marks:40
| Total No. of Lectures-Tutorials-Practical (in hours per week): L-1-F. 3-1-0
Unit | Topics | Mo, of Lectures y

Mach principle, Einstein modified field equations with cosmological
term, static cosmological models of Einstein and de sitter and their
I derivation and its properties: (i) the geometry of the universe [ii] 15
density and pressure (i) motion of test particle (iv) doppler shift (v}
comparison wilh actual universe, comparison between Einstein and
de-sither models, o

Hubkble law, cosmological principle, Weyl's postulate, derivation of
robertson walker metric and its properties, motion of g particle and | 15

I1
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light rays in FRW model, red shift, deceleration parameter and
_ | hubble's parameter, matter dominated era.

Friedman model, fundamental equation of dymamical cosmology,
density and pressure of the present universe, matter dominated era 15
of the universe, critical density, flat, closed and open universe, age of
the universe.

S

Steady state cosmology, distance measure in cosmelogy, commoving

?..

o e

a

1V | distance, apparent luminosity and lumincsity distance, angular 15
1 diameter and lookback time, galaxy count, |
Euggest.ed Readings: )

Tolman, Richard C., * Relativity, Thermodynamics and Cosmology . Oxford Press.
Weinberg , Steven, “Cravitation and Cuarnnlng:r Principles and Applications of the
seneral Theory of Relativity™ .
Earade, T. M. and Khadekar, G. 5., "General Theery of Relabivity”, Tub. SONU NILU.

Roy, 5. K. and Bali, Raj, “Theory of Relativity”, Jalpur Publishing House, Jalpur, 1987,
Rosser, W.GV.,, “Introduction to theory of relativity”, ELBES, 1972,

Stephani, H., “"Genereal Relativity: An Introduction of the theory of the gravitational fleld”,
Cambridgelnfversity Press, T982,

Eddington, A. 5., “The Mathematical Theory of Relativity”. CambridgeUniversity, Press,
1965

Narlikar, J.V., “General Relativity, arwd Cosmology™, The Macmillan Company of India Lid,,
1978

Adler, K., Bazin M, and Schiffer, M., "Introduction to General Relativity”, McGraw Hill Inc.,
1975,

1it Shutz, B, F., "A first course in general relativity”, Cambridge University Press, 1990,

Suggestive digital platforms web links

Sugpested Continuous Evalualion Methods:

Tutal Marks: 25

House Examination, Test: 10 Marks

Writhen Assignment/ Presentation/Seminar- 10 Marks
Punctuality / Active Farticipation: 5 Marks

Course prerequisites: To stady this course, a student must have the mathematicsfstatistics
in B.5c¢.

Sﬂggﬁlled -Eqmvaleu.t onfine courses:

43 FFFFRT AR R drew Tre WA I U RN R S S ek eSS bR es T r T R TP RN T I PE NN P EE

Further Suggestions: None

_ At the End of the whole syllabus any remarks/ iggeﬁrﬁnml: Mone

ProgramyClass: Master in Mathemalics
i {Statistics) Year: Second Semester: [V
i _ Subject: Mathematics(Statistics)
Course Code: B231008T Course Title: Advanced Statistical Inference - 4

Course outcomes:

L. Able to learn and understand estimation, Factorization criterion and its applications.

I Able to understand and apply Rac-Blackwell Hworem, completeness and bounded

completeness, Lehman-Sheffe theorem, Cramer-Rao bound and its generalization the

basic statistical conuepts.

Able to learn, understand and apply the existence theorem in real life problems.

4. Able to learn and unierstunul testing of hypothesis and critical region and power full test
and apply it thrnugh Pe-a:m‘m lernma, Generalized M-I Lemma.
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Ctedits.-:vl: 2 En_.:di-.re
Max. Marks: 25+75 Min. Passing Marks:40
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-F: 3-1-0

Unit Topics MNo. of Lectures
Fstimation, point esbimation, unbiasedness,  oonsistency,
] efficiency and sufficiency of estimators. factorization criterion, 15

maximum likelihood method of estimabon, method of
moments, interval estimation.

RaoBlackwell [heorem, completeness and  bounded 15
o | completeness, Lehman-Sheffe theorem, Cramer-Rao bound
and its generalization.

exictence of UMVUE estimator, its necessary and sufficient 15
i | conditions, minimum variance bound estimators, exponential
family of distributions and sufficiency.

Testing of hypotheses, critical region and most powerful test,

o Meyman Pearson lemma, generalized N-P lemma, likelihood 15
ratio principle, their asymptotic properties and its simple
applications. | |
Suggested Readings:

1. Bhattacharya, D.,"Probability And Statistical Inference Theory And Practice”, U. N.
Dhur and Sons Private Limited; 3rd edition, 201%

3. George Casella and Roger L, “Statistical Inference” secortd edition, Duxbury Advanced Series
publication, 2007,

3. Goon, A.; Gupta, M. and Das, F. A, “An Outline of Statistical Theory” Vol. T, World
Press, 2013,

4 V.K Rohatgi: Probability and Mathematical Statistics, John Wiley & sons, 2013.
Suggestive digital platforms web linke

Suggested Continuous Evaluation Methods:

Total Marks: 25

House Examination/ Test: 10 Marks

Writhen Assignment/ Presentation/Seminar: 10 Marks

Punctuality, Active Participation: 5 Marks

Course prerequisites: To utud}r'this course, a student must have the mathematics/statistics
in B.5¢,

Suggested equivalent online courses:
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Further Suggestions: None

At the End of the whole syllabus any remarks/ suggestions: None

obes

« The students have to opt Five of the elective course in Fourth semester.
» Repulation {Urdinance) of concernad program will remain same a8 prévions one.
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Ordinance (Regulation) Governing The Programme
ML.Se. Mathematics (Statistics)
Department of Mathematics & Statistics
Facalty of Science
Dr. Rammanohar Lohia Avadh University Ayodhya (UP.)

Course Structure of M.Sc. Mathematics (Statistics) for the Department of
Mathematics and Statistics under NEP-2010

Name of the Department: The name of the department is “Depariment of Mathematics and Statistics™
which provides M.Sc. and Ph.D. degree in mathematics and it related thrust area.

Name of the degree: The department provides degree of Master of Science in Mathematics (Staristics). It
stande for degree of M.Se. in Mathematics with Specialization in Statistics. This degree is equivalent 1 the
M.Sc. degres in Mathemaries, Apart from this, depariment also provides the Ph.D. degree in mathematics
related thrust area.

Yenne of the Programme: Department of Mathematics and Statistics, Dr. Rammanohar Lohia Avadh
Liniversity, Ayvodhya-224001, UP, India

Eligibility of the M. Sc. Programme: B.Sc. MathematiceStatistics with minimum 43% marks in
aggregate.

Admission Process: For all categories of the students, it shall be through merit of qualifying exam or
entrunee’s meril 05 per university system/instruction from fime to time,

Semester wise Course Structure: M.Se. Mathematics (Siatistics)
Two year regular programme (effective from session 2022-2023)

The M.5c, Mathematics (Statistics) cxamination will consist of four semesters, called first, second, third and
fourth semester. Their cxamination will be held in the month of DecemberJanuary amd April May
respectively in cach year. In each of this semester-examination, there will be five teory papers and one
practical paper /project! seminar presentation. Each paper will wurry 100 marks and of three hours duration
having two components: internal assessment of 25 marks und end-semester examination (external component)
will be of 75 marks. For practicaliproject marks will carry 100 marks also &nd it has two components: internal
assessment of 50 marks and excternal assessment will be of 50 marks. Semester wise courss structure is given
below:

— = o —

Evaluation
Course Code Course Title Credits | T/F

| LIE | :ETE

A B i I F F G

SEMESTER I (YEAR I}

BT CORE Eeal Analysis 4 T 25 | 7.

BaIA021 CORE Advanced Abstract Algehra 4 I 25 74
' = e ,.
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BZ0705T CORE Topology-1 ‘ | 4 T 23 75
BZTOT CORE Differential Geometry of Manifold | 4 r | | 7
BOATOGT FIRST Probability and Statistical Methods 4 T 1 |
IO | st i 4 T |
(Subject Elective) | gypn - ; Applicat | 75
reatelinid ket T !
BZ3U707P ];STECC'HTJ;E Computing Lab-T 5 P S0 50
et Blective
L ﬁ{;ﬁﬁt any m}} Project/ Seminar Presentation 5 ¥ = 50
SEMESTER 1L (YEART)
BZ30801T CORE Mathematical bethods 4 T 25 73
B230802T CORE Linear Algebra 4 T 25 T
B2S0GT CORE Lopology-IT 4 T 25 75
B2AAMT CORE Numerical Analysis 4 T 25 75
B2ZI0H05T THIRD Applied Statistics 4 T |25 | 75
ELECTIVE -
B230806T (Generic 4 T
Elective) (Select | Computing Fundamentals 25 Th
Ay OneE)
B230807T FOURTH Computing Lab I 3 P 50 5l
& ELECTIVE g
BI30A0d [Eh.ll:lp:t Elective) kaﬂlf Sominar Presentation & P Sl a0
(Select any one)
SEMESTER LI (YEAR IT)
B23090T1 CORE Complex Analyais 4 T 25 75
B23902ZT CORE Operations Rescarch 4 T 25 75
BX30A0ST CORE Functional Analysis 4 T 25 79
BT CORE Spedial Functions i T 25 i)
BZH05T FIFTH Riemannian Manifold 4 T 5 73
ELECTIVE : .
(Selecl any one)
BT SINTH Computing Lab 111 5 P &l 50
- ELECTIVE
] {S“b]m Elective) Project/ Seminar Presentation 5 P 50 500 |
[Belect any vne)
SEMESTER IV [YEAR TI)
B30T CORE {:'rﬂlth.’irj.' and Partial Differentuil 4 T 7 7
Equations
B231002T CORE | Advanced Operaticns Re&-earn:h 5 7= |
| T
€ ¢ g ,__‘;’“_? 13_!:3‘5- ¥l



BXNO005T SEYENIH GGraph Theory and Discrete | 4 I 5 7
ELECTIVE Mathematics
(Subject Elective) =
BEI0MT (Select any one) | Pemography 4 T 25 75
BXN005T EIGTH Advanoed Special Funclions 4 T 25 75
{Subject Elective) Finsler Gl:'i'.l'mlﬂT}’ 25 7o
{Select any one)
BZI00FT NINETH Cosmology 4 T 5 7=
BX1008T Lipp i 4 T
{Subject Elective) | 4 qyanced Statistical Inference 25 | 78
{=elect any one)
BZ0MSE | RESEARCIH
PROJECT/ | Research Project 5 F | 50 | s0
. DISSERTATION

Evaluation of Theory Paper
[ntermnl assessment of theory paper will be based on classroom participation seminer and term test which is
known a5 confinoous intermal evaluaton (CIE) i3 of 25 marks, In each theory paper End Semester
exammnation will carry 75 marks which is known as external evaluation (ETE)

Evaluation of Practical Paper
Imtermal assessment of praclical paper will be of 50 marks based on lab participation’ record, seminar, test on
practical and viva (lab participationrecord-20 marks, lest on practical-20 marks and viva-10 marks).

In practical paper, end —semester practical exam of 50 marks shall be in two compohents. First componen
will be of labfwritten exam of 30 marks and second components will be of viva for 10 marks and attendance/
recarda for 10 marks. Evaluation of this exam will be done joinily by one inlernal and one external examiner
as well,

Evaluation of Project Paper
Students of the 1W® semester will be distributed amongs: the faculty members of the department as advisors.
Respective advisors will help identily the topic of the project according to interest of students, The topics and
names of advisors will be placed in the departmental committes for final approvel. In project work, a small
group of students of the semester in which project is recommended as paper will be associated with one
teacher of the department ss advisor for the project. This allocation of sdvisors will be done by departmental
committes of the depariment.
Internal  assessmenl of project paper, which is of 30 marks, will be based on clazsz room
participation/discussion. Seminur and test on project {class room paricipation/discussion-10 marks, seminae-
20 marks and test on projecl-20 marks).
In the project paper, end—semester project exam ol 50 marks will be of two components. First componemnt
will be based on its evaluation of project of 30 marks and second compenents will be of viva for 10 marks and
atendance’ records for 10 marks, Evaluation of this exam will be done jointly by one internal and one external
examiner as well

Passing Marks

Paszing marks criteria for the studants shall be considered as an aggrepnte 40% (including CIE & ETE) in
gach subject, Stdents concerned will be promoted to the nest semester according 1o the rules of back papers-
exam laid down by e oniversily tself, I any et of rulzs regarding passing marks of the students of %4.5c.
programme is laid down by the wniversily as a coswnon rules, then this common rule will supersade
departmental rules regarding passing marks.
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