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Introduction 

Mn1hcnrn1ics and Statistics Profession 

r..fa thrmatir s and Stati sti cs arc the backbone of all sciences. Along with many other branches 

mathematics concerns with algebra , vectors, calculus, differential , partial and integral equations, 

theory of estimation, Inference, Mathematical finance, which are frequently used in all physical 

sciences and discrete mathematics in computer sciences and Industry etc. 

Students possessing Ph. D degree in Mathematics / Statistics have a very large numbers of job 

opportunities in the fields of banking, teaching, software engineering, Actuaries, Defence and as 

operations research analyst, computer system analyst etc. The course is so designed that the 

students can also take employment worldwide. 

l. Name of the Programme: Ph. D. in Statistics 

2. Duration of Programme: The duration of programme (Ph.D. coursework) is one semester 
spread over a period of not less than 90 working days for a semester. The minimum duration of 

completion of Ph.D. degree is as per the ordinance. 

3. Structure of Programme: The course (Elective and Core) of study for Ph.D. coursework 
includes the subject, no. of hours per week devoted to each subject and 
credits for theory and review papers as per scheme attached. 

Students having M.A./M.Sc. in Mathematics will be awarded Ph.D. in Mathematics 

and the students having M.A./M.Sc. in Statistics will be awarded Ph.D. in Statistics. 

4. Medium of the instructions: English 

5. Each course of Ph.D. coursework is marked as a core/compulsory /elective courses etc. 

6. Credit allotted: 18 

(i) Core course: 10 
(ii) Elective course: 04 

(iii) Review course: 04 

7. Scheme of Examination: 
(i) Mid Sem Exam : 20 Marks 

(ii) Internal Assessment: 20 Marks 
(iii) End Semester Exam: 60 Marks 

Total: 100 Marks 
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Semester-I 

Paper Code Title of Paper 

RPE-CC-140 Research & Publications Ethics 

ST A T-CC-141 Research Methodology with Computer A pphcations 

ST A T-CC-142 History of Statistics and Modeling 

STAT-CC-143 Review of Published Research Work 

Opt any one from the following 

STAT-EC-1401 Mathematical Finance 

STAT-EC-1402 Advanced Sampling & Modeling of Computer System 

STAT-EC-1403 Theory ofEstimation and Testing 
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RPE-CC -140 

l>O(i OR IIARISINGII GOllR VISIIWAVIDYALAYA, SAGAR 
(A Ccntrstl University) 

r>cf)nrlmcnf or Mstlhematics and Statistics 
Ph. D. (Statistics) Course Work -I Semester 

--- -- --- --
L T p C 

Research & Publications Ethics 
2 0 0 2 

---- ----~ -

IA(Mid)--40 

EA(End Sem)-60 

Lectures Hrs: 30 

Objectives: (I) To understand the concept of research. 
(2) To learn about methodology and data collection and implementation. 
(3) To learn about MATLAB. 
(4) To find out the appropriate tool box of MATLAB to solve a specific problem. 
(5) To learn about Mathematical writing using Latex. 

Unit-I: Introduction to philosophy: definition, nature and scope, branches Ethics: definitio_n, moral 
philosophy, nature of moral judgments and reactions. 

Unit-II: Ethics with respect to science and research. Intellectual honesty and research integrity. 
Scientific misconducts: Falsification, Fabrication, and Plagiarism (FFP) 
Unit-m: Redundant publications: duplicate and overlapping publications, salami slicing. Selective 
reporting and misrepresentation of data. Publication ethics: definition, introduction and importance. 

Unit-IV: Best practices/standards setting initiatives and guidelines: COPE, WAME, etc. Conflicts of 
interest. Publication misconduct: definition, concept, problems that lead to unethical behavior and 
vice versa, types. 
Unit-V: Violation of publication ethics, authorship and contributor ship. Identification of publication 
misconduct, complaints and appeals. Predatory publishers and journals. 

Books Recommended: 

1. Bird, A (2006). Philosophy of Science. Routledge. 
2. Macintyre, Alasdair ( 1967) A Short History of Ethics: London. 
3. P. Chaddah, (2018) Ethics in Cometitive Research: Do not get scooped; do not get 

plagiarized, ISBN: 978-387480865 
4. National Academy of Sciences, National Academy of Engineering and Institute of 

Medicine. (2009). On Being a Scientist: A Gude to Responsible Conduct in Research: 
Third Edition. National Academies Press. 

5. Resnik, D.B. (2011) What is ethics in research & why is t/it important National Institute 
of Environmental. 

6. Health Sciences 1-10 Retrieved from 
http://www.nih.gov/research/resources/bioethics/whatis/index.cfm 

7. https://doi.org/101038/489 I 79a 
8. Indian national Science Academy (INSA), ethics in Science Education, Research and 

Governance (2019), ISBN:978-81939482-1-7. 
http://www.insaindia.res.in/pdf/EthicsBookpdf 

~',,A_l..- ~ ,:;:"' ~ \:!!'~~ 
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sr,r-r-c -141 

110( TOR lli\Rf~1N(;II ( ; ()(II~ VISIIWA VW YAf .,\ YA. SM~M( 

(A Ctnltll l ' 1nh1tr1ity) 
llqu1rtmtnl of 1\1A thrm111ic'~ 11nd St11lhlln 

Ph. 0 . (~l11li~tic~) Cour~t' Work • I Srmt~ltr 

---
lk~rRrrh Mrlhodology with Com1rntcr L T p C JA(Mid,-40 

Applications 4 0 0 4 EMEnd Sfm,-60 

Lectures Hrs: 60 

Oh_j<'<'tivl'"~: { 1) To understand the concept of research 

{2) To learn about methodology and data collection and implementation. 

(3) To learn about MATLAB. 
(4) To find out the appropriate tool box of MATLAB to solve a specific problem. 

(5) To learn about Mathematical writing using Latex. 

llni t-1: Objectives and Motivation of research. Types of research: descriptive vs. analytical , Applied 

vs. fundamental, Quantitative vs qualitative, Conceptual vs empirical. Research formulation. 

Research design and methods. 

Unit-Il: Data collection and analysis. Observation and Collection of data. Method of data 

collections. Sampling method. Scientific report and thesis writing. Application of results and ethics, 

Copy right-royalty, inte1Iectual property rights and patent Jaw. Plagiarism, citations and 

acknowledgement. 

Unit-ID: Statistical and Mathematical and Software: MATLAB - Introduction to MATLAB. 
MATLAB basics. Branching statements and loops. 

Unit-JV: User-defined functions, Solving differential equations in MATLAB, SPSS (Statistical 

Software). Basics ofMATfIBMATICA. 

Unit-V: Latex - Text and Maths, words, sentences, paragraphs. Command and environment. 

Document structure. Article class. Comments and footnotes. Change font characters. List 

environment. Style and size environment. Bibliography using Latex, Research paper writing. Thesis 

V\.Titing. Presentation using beamer class. 

Learning Outcomes: After completion of this course the students wiJl be able to understand the 

concept of Research. They will be able to write the synopsis report and can apply the software in 

own research works. 
Essential Readings: 

l . George Gratzer, More Maths into Latex, 4th edition, Springer, 2007. 

2. Brian R. et al., A guide to Matlab for beginners and experienced users, CUP, 2001. 

Suggested Readings: 

I . C.R. Kothari, Research Methodology: Methods and Techniques, New Age International 

Pub., 1990. 

2. B.L. Wadehra, Law relating to patents, trademarks, copy right, designs and geographical 

indications, Universal Jaw publishing, 2000. 

3. Stephen J. Chapman, Matlab programming for engineers, 2003. 

4. Leslie Lamport, Latex: A document preparation system, Addison Wesley Publishing f/ 
Comp., 1994. >(JA 

t:.-book linu: NalionaJ Digital Library \V ~ 

~ ~t~ 
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STAT-CC-142 

DOCTOR IIARlSIN Gil GOUR VISIIWAVIDYALAYA, SAGAR 

Drpartn 
Ph.D. (S 

(A Ccnlral University) 
1cn1 of M111hcma1ics and Statistics 
1atis1ics) Course Work -I Scmc.,tcr 

'sties & Mathematical L T p C IA(Mid)-40 History of Sta ti 

M odcling 
4 0 0 4 EA(End Sem )-60 

Lectures Hrs: 60 
in of Mathematics. Objectives: (1) To introduce the orig 

(2) To teach Mathematic 
(3) To acquainted with A 
(4) To introduce Numen 
(5) To teach Operations 

al modeling. 
pplication of Mathematics: calculus in daily life. 

· cal techniques. 
Research and optimization. 

Unit-I: History of Statistics: Origi ns and counting in Mathematics, Babylon~ 1700 to 300 B.C. 
Contributions of Indian Mathematic ians from 16 century to 20 century. 

ematics, Jaina tradition and astronomy tradition. Unit-II: Development of Vedic math 

Unit-ID: Application Mathematica 
modeling through different equations 

1 modeling, need, techniques. Classifications. Mathematical 

Unit-IV: Mathematical modeling t hrough mathematical programming. Application of Statistical 
tools: calculus in daily life, different equations, Rocket launch traJectory analysis. 
U nit-V: Numerical analysis: curve fitting, Interpolation etc. Operations Research and optimization. 
Inventory control for factory parts, Reliability and uncertainty of large-scale physical simulations. 
Wavelets analysis: solution of differential and integral equations. 

Learning Outcomes: After completion of this course the students will be able to understand the 
origin of Statistics, Mathematical modeling, Application of Statistical tools: calculus in daily life, 
Numerical analysis: curve fitting, Interpolation etc. and Operations Research and optimization. 

Essential Readings: 
1. B.O.' Neill, Semi-Riemannan Geometry with application to Reliability, Academic Press, 

1983. 
2. Oscar, E. Fernandez: Everyday Calculus: Discovering the Hidden Math All around Us, 

Printsasia, University Press, 2014. 
Suggested Readings 
1. Jacqueline Stedall: The History of Mathematics: A Very Short Introduction, Printsasia, New 

York. 
2. B.B. Datta and AN. Singh: History of Hindu Mathematics, A Source Book, (2 volumes), Motilal 

Banarasidas, 1935 (Part I) and 1938 (Part II), Asia Publishing House, Bombay, 1962 (reprint), 
Bharatiya Kala Prakashan. 

3. B. N. Manda1, A. Cbakrabarti: Applied Singular Integral Equation. CRC, 2011. 
4. J. N. Kapoor: Mathematical modeling: New Age International Publishers, New Delhi. 
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STAT-EC-1401 

l>O(TOR IIARISINGII GOIJR VISIIWAVIUYAf ,AY/\ , SAGM~ 
(A ('rntrnl Hnivrr.•ily) 

DrpArlmrnl of MAfhem11fin And St11ti•fics 
l'h. U. (S1111i~1ics) Cour~e Work - I Sem e,ter 

L T p 
Mathematical Finance 

4 0 0 

C I.A(Mid,-.41) 

4 EA( End Sem )-6-0 

Lectures Hrs: 60 

Obj('('ti\le$: ( 1) To study Probability and its properties. 
(2) To understand Brownian motion. 

(3) To explain interest rate & its properties. 

( 4) To study Stochastic integration and Stochastic differential equations. 

(5) To w1derstand the Black Scholes fonnula and its properties. 

Unit-I: Probability, Real valued random variables, Conditional probability. Expectation, Normal 

Random Variable & its properties. 

Unit-II: Brownian motion & Geometric Brownian motion. The Cameron martin Theorem. 

Unit-ID: Interest rate & present value analysis. Rate of Return, Continuously varying interest 

Rates. Pricing contracts via arbitrage. The Arbitrage theorem. 

Unit-IV: Stochastic integration, Stochastic differential equations. The stock price as a stochastic 

process, option pricing, contracts, derivatives, options & futures. 

Unit-V: The Black Scholes formula, Properties of the Black-Scholes option costs. The Delta 

Hedging Arbitrage strategy. European put option. 

Learning Outcomes: After completion of this course the students wi11 understand the procedure 

of option pricing based on the Black Scholes formula. 

Essential Readings: 
1. Franke, J., Hardie, W.K. And Hafner, C.M. (2011): Statistics of Financial Markets: 

An Introduction, 3rdEdition, Springer Publications. 

Suggested Readings 

1. Stanley L. S. (2012): A Course on Statistics for Finance, Chapman and HalVCRC. 

E:;:o~~~:rary ~L 
'<hr , 
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STAT-EC-1402 

l>O( fOI{ IIAtUM~(;ll GOllk VISIIWAVIIJY,\I.AYA , SAGAM 
(A CrntrAI llnivtr~ily} 

l>rp11rlmrnl of MAlhcm11tir~ 11nd St11ti~1ics 
Ph. O. (SIAlis1ir,) Cour~c Work -I Semt'~ler 

L T P C IA(Mid,-.40 Advanced Sampling & Modeling of 

Computer System 4 0 0 4 EA(End S~m)-60 

Ob jectivcs: ( 1) To inh·oduce estimator for meaa and variance. 
(2) To teach estimation in posl- stratification. 
(3) To acquainted with small area estimation. 
(4) To introduce Markov chains. 
(5) To teach mean estimation in lottery scheduling. 

Lectures Hrs: 60 

Unit-I: Factor Type(F-T) estimator for mean and variance, Efficient F-T estimator , 

Transfonnation in F-T estimator, Two phase F-T estimator, 

Unit-II: Estimation in deep-stratification, Sources of non- response, Post-stratification, Mean 

estimation in post-stratification. 

Unit ID: Small area estimation, Direct, Synthetic and other estimators, Graph theory, Some 

general and specific graphs, Properties of graphs, Directed and undirected graphs, Graph 

sampling using isomorphic, binary, spanning and planer graphs 
--------------1 

Unit-IV: Markov chains, Applications of Markov chains and Markov processes, Birth and death 

processes, CPU scheduling 

Unit-V: Lottery scheduling, Ready-queue parameter estimation using lottery scheduling, Use of 

F-T estimator for mean estimation in lottery scheduling. 

Learning Outcomes: After completion of this course the students will be able to understand the 

sampling and modeling of computer system. 

Essential Readings: 
1. Medhi. J.: Stochastic Process, New Age International Publishers, New Delhi. 

2. Deo, Narsingh: Graph Theory, PHI Publication. 

3. Rao, J. N. K.: Small Area Estimation, John Wiley, New York. 

Suggested Readings: 

2. Shukla , D and Rajput, Y. S.: Graph sampling, Aman Prakashan, Sagar. 
1. Mukhopadhyaya, P.: Theory and Methods of Survey sampling, PHl, New Delhi. // 

3. Silberschatz and Galvin: Operating System, Addison Wesley. ~ 

E-book links: National Digital Library 
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srAT- EC'-1403 

llO( l'Ott IIAttlSIN(; II (;O lJ H Vl~IIWA VIIJ YALAYA, S,\ GA M 

(A Crnl r11I ll nivr r~ ity) 

Or1l11rlmrn1 or M11thcm111 ks and St11ti11ics 

Ph. 0 . (SIAlistin) Course Work -J Semester 

L T p 
Thl'ory of Estimation and Testing 

4 0 0 

C IA(Mid>-'4Q 

4 EA(End Sem,..60 

Lectures Hrs: 60 

Objectivrs: ( 1) To learn prope1ties of estimator. 
(2) To find best estimator criterion. 
(3) To w1derstand Baye's estimation c1iterion. 
( 4) To check advanced properties of estimation in order of admissibility. 

(5) To study simulation in inference. 

Unit-I: Elements of decision theory such as complete class theorem, Admissibility of Bayes 

rule, Minimax Theorem Review of sufficiency, Consistency and efficiency, 

Unit-II: UMVU estimators and their properties, Application to normal and exponential one 

and two sample problems. 

ll nit-111: Information inequality (multiple parameter case) Equivariance, Invariance. 

Application to location and scale families. Bayes and minimax estimation for exponential 

families . 

Unit-IV: Admissibility of estimators, Blyth's ratio method, Karlin's sufficient conditions. 

Unit-V: Pitman's estimator and its properties, Simultaneous estimation. Stein's phenomenon, 

Shrinkage estimation. 

Learning Outcomes: After completion of this course the students will be able to find out 

parametric value (mean, variance etc.) on the basis of random sa:mple with minimum error. 

Also the students will be able to almost all research based on sample survey. 

Essential Reading 
I.E. L. Lehmann: Theory of Statistical Inference, Wiley, 1983. 

2. S. Zacks: The Theory of Statistical Inference, Wiley, 1971. 

3. Jun Shao: Mathematical Statistics, 2nd Ed., Springer, 2003. 

Suggested Reading : 
I. J. Berger: Statistical decision theory, Springer-Verlag, 1980. 

2. T. S. Ferguson: Mathematical Statistics: A Decision Theoretic Approach, Academic r 
Press, 1967. 

E-book links: National Digital Library "(//1. 
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STAT- CC-143 

DOCTOR IIARISINGII GOUR V1811WAVIVY/\LAYA,SAGAI< 

(A Ccnlral University) 

Drparlmrnt of Mnlhemalics and Slalistia 

Ph. D. (Stnlislics) Course Work -I Seme.,ter 

Review of Published Research Work 
L T p 

4 0 0 

Concern Research Advisor/Supervisor 

C JA(J\'Ud)-40 

4 EA(End Sem)-60 

Lectures Hrs: 60 
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.School llo:ard Meeting bcld on 141h June, 2024 

'.he School Board has upprovcd the minute ~cling of BOS of Department of Mathematics a 

Statistics held on 11/06/2024. c---- ~ y 1' 

Prof. A.K. s~xc,~ ~I.,,• Prof.K.S. Varsncy ~ ~ f • 
Extemal Mcntber External Member 1 / 1/ V 

Department ofMathemntics, Mahar~Ja Chhat al HoD Physics, D.S. College, Aligarh, U.P. 1 

University, Chhatarpur (M.P 

:V¥· <Z..w,,~~ 
~ I 

~,~L'~2.,'\ 

Prof. Narendra Pandey . Prof. Diwakar Shukla 

External Member Member 

Department of Physics, HoD, Department of Mathematics & Statistics 

University of Lucknow (U.P.) Dr. Harisingh Gour V.V., Sagar (M. · 

~-
. Prof. Ashish Vem1k~ '1 P:-Y 

Member · 
HoD, Department of Physics 

,' Dr. Harisingh Gour V.V., Sagar ( 

Prof. Ranveer Kumar 
Member 

Department of Physics 
fir. Harisingh Gour V.V;, Sagar (M.P.) 

. ~-~ 
Dr. Abhis~~sa,l _ c 

Member & Associate Professor 
HoD, Department of Computer Science & Applications 

Dr. Harisingh Gour V.V., Sagar (M.P.) · 

!92"?,~"' 
~\,\ 

Dr. Rekha Garg Sonaki · 
Member & Associate Professor 

Department of Physics • 
./ Dr. Harisingh Gour V.V., Sagar (M.P.) 

arYadav 
tProfessor 

Physics 
Dr. Harisingh _our .V., Sagar (M.P.) 

~-. 

rof. R.K. R2.w~ 
Member 

-~ ; Department of Applied Geology, 

Dr. Harisingh Gour V.V ?v . 
Prof. U.K. Patil 

Member· 
:.-Department of Pharmaceutical Science, 

v Dr. Harisingh Gour V.V., Sagar (M.P.) 

Prof. U.K. Khedlekar 
Member & Associate Professor 

Department of Mathematics & Statistics, 

Dr. Harisingh Gour V.V., Sagar (M.P.) 

~ 
Prof. Kamal Kant Ahirwar e 

Member & Assistant Professor 
Dept. of Computer Science & Applications 

. Dr. Harisingh dour V.V., Sagar (M.P.) 

Dr. Maheshwar Panda 
Member & Assistant Professor .. 

'-""' Department of Physics 
Dr. Harisingh Gour V.V., Sagar (M · .) 

I 

~~u 
Ms. Shiv~i~t°3 l 

Member ~ '·Assistant Professor 
Department of Vedic Studies 

Prof. R. gel'!! \ \J\. \ 
\,\~ 

Dr. Hari1ingh Gour V.V., Sagar (M.P.) 
Chairman, School Board & Dellll, SMPS 
Dr. Harisingh Gour V.V., Sagar (M.P.) 
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