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About the Department:

The Department of Mathematics & Statistics was established with the ven meeption of the University i the
year of 1946. The founder of the university and the founder vice-chancellor Dy Hanstmeh Gour had hinsel £
appomted Dr. RB. Rabugunday as the first Head ol the Department. De: Rabugunday was a scholar ol Madras
University and a wrangler of Cambridge tradition

Curriculum Frame work based on National Education Policy-2020

NEP-2020 has conceptualized the idea to dey clop we
self-reliant and global leader. Department of M
framework to encompass the goals of NEP2020.De
of study, creating academic pathways havin
entry and exit points

I rounded competent individuals fir making the nanon
athematics and Statistics has developed a cumeulum
partment has mcorporated choiee ol subjects diseiplines
g constructive combmations ot disciplines for study with muluple

As well as focus on experiential learning for students

by itroducing multidisciplinary and skill
enhancement courses and actual | land’™s on tr;

uning in the recent and trending aspects in statistics

Under Graduate Curriculum Framework for Bachelor of Science

L. Name of the Prooramme: (1) Certifieate in Science (After exit of one year)

(2) Diploma in Science (After exit of two vears)

g

About the Programme:

Statistics is a backbonc of many scicnces and social scicnce discipline. Aim of'this UG programme

is o train voung minds in order to handle the critical problems that occur i data handling with

application of statistical tools.

3. Objectives of the Programme

° 'o develop student's kills in Statstical science through various tools and techniques

To provide tigorous instructions in fundamental statistical concepis and shills presenied e ihe content of

real- world applications

®  Tointroduce students to the enormous diversity and complexity of real-life problems in statistics

®  To provide the opportunity to get expertise in the applications of statistics

4. Programme Learning Qutcomes :

The programme leaming outcomes are attained by learners through the essential learming,

acquired on completion of selected course of study with in a programme. The outcomes and attributes

described in qualification descriptors arcattained by students through learning acquired on completion

of a programme of study.

a) After completion of this program of study the students will have an enhanced knowledge and

understanding aboult statistical applications.

b) The statistical skills learned through this program will provide analytical understanding for solving

problems in real hile situations,

%y
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¢ ﬂ\’1\ ¢) Students who will complcfc this program be able (o draw sound inderences through data analvsis
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5. Structure of the Programme B.A. /B.Se. for : (1) Certificate in Science (After exit of one year) G
| Semester |

' Nature of Course L ('ourw ‘(‘pfh-‘ | Course Title mlCreag " Course l)mngnvr !
I 1 STAT-DSM-111 | Deseriptive Statistics 4 Prof RRGongele |
| Diseipline Speaific Major-1 | oy g 112 | Stansties Practical L 2 Prof RK Gangele |
| E— B i kinciochi et S| S L : .=
"‘ ' Mult-Disciplinary Major-3 MTS-MDM-111 | Matrix Theory | 6 Dr MK Yada |
|| Abity Enhancement Course | MTS-AEC-I11 | Graph Theory 2 Dr Bhupendra {
l.. . | S\t Enhancement Course | MTS-SEC-111 | Vector Calculus | 2 Dr Bhupendra ’
i\ E :Emesterll ! [ |
“! - L 7\“_"“9 of Course Course Code | Course Title ?Cfﬂdl_t; Course Designer ]
. STAT-DSM-211 | Probability & Distnbutions | 1 Prof ) Shukla E
|| Drsciplme Specific Major-l o eN212 | Statisties Practicalll B RRE R e—
!'5 | Mult-Disciphnary Major-3 | MTS-MDM-211" | Numerical Methods 6  Dr R K Pandey |
} ‘ Ability Enhancement Course \ MTS-AEC-211 | Fundamentals ol Computer 2 B }irril_l) Shukla |
|| Skall Enhancement Course | STAT-SEC-211 | Business Statistics - 2 Prof RK Gangele
. —

| Structure of the Programme B.A. /B.Sc. for : (2) Diploma in Science (After exit of two years)

B | Semester 111 J

“ l | Nature of Course Course Code | Course Title | Credits  Course Designer I
'. i Sampling Theory & X

1 ' STAT-DSM-311 4 Prof D Shukla .

‘1 Disciphne Specific Major-1 Distnbutions S "J'

k ] STAT-DSM-312 | Statistics Practical-111 2 Prof D Shukla '

\1uh| Dis 1phnan \1319, 3 ‘ MTS-MDM-311 | Mechanics 6 Dr Bhupendra l

Ablhr) Enhancement Course | MTS- AEC-311 | Portfolio Optimization 2 Dr MK Yada

l

chel 6

|}

T
| Semester IV [
[

K

| Credits Course I)aner f

__________J
STAT-DSM-411 | Statistical Inference 4 Prof R K Gangele l

| Mature o Cotse Course Code | Course Title

|
|
|
|

—p— gt~

|
1
\
!!
'%
|
|
|
i

| Discipline Specific Major-1 : |

‘ P P J STAT-DSM-412 | Statistics Practical-1V 2 Prof RK ('rdm:,clc ‘]

‘ i I - — e as 1

\ lldu Dlul‘;hﬁ&l—v -L.ijuf 3 : \1T<-\1D\1-4] ! N‘e'”r Qpnre | 6 Dr K Sheny astavn }
‘ UL U L 7 1

} \ Skill Enhancement Course j MTS-SECAIT | Tautology i 2 Dr Bhupendra !

e |

6. Exit: (1) Certificate in Science (After exit of one year)
(2) Diploma in Science (After exit of two years)
7. Teaching Learning Approach:
This programme will utilize the following pedagogic approach-
+  Lecture Seminar
+  Demonstration
+ Readings/written assignment sand Field Projects
Gronp disenssions/mtonal and Community visit
»  Projectwork
+  Field VisivSurvey/Dissertation
8. Assessment

AN

The learner in the programme will be assessed throughout the duration oft the programme 1n a formative

(=1
/‘Q%. and summative evaluations i.e. Mid (1&I1) and End Semester examinations. Tobe eligible to appear in
[ "\\

\ End semester examinauon. a student must dpp:.n' i Mid semester examiations along with at least 75
q.p‘trcem attendance in class r m.

@ d ?’/9
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DOCTOR HARISINGH GOUR VISHWAVIDYALAY A, SAGAR =~

(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
B.A./ B.Sc.- Semester I (Statistics)

| level & ] o Credits S -
| Semester | Course Code ; Title of Cour .—:E LITIpPIC Moarks Courte Designer
! g i o - I ? l !
Ls l STAT-DSM- 111 | Dgsu::p}ne alolaols ] TA !511!‘!)—4‘) Prof. R.K.Gangele |
SemlI | | Statistics | 1 ! EA (End Sem) - 60
" Lecture Hrs. 60
Objectives: (1) To learn the data types.

(2) To know how to measure standard statistical parameters.
(3) To study correlation and its analysis
(4) To explore data pattern by curve fitting methods.

(5) To learn the various economic indices.
Course Learning Outcomes:

CO! After completion of this course student will leamn data analys
meihodnlngles_

COZ Student will understand the pattern of data for future projection of values

CO3. Course will buildup concept to measure the intensity of relationship in qualitative variables
Unit-wise learning outcome:
UOI Completing Unit-I student will learn data compilation and graphical presentation.
UOZ By completing Unit-i1. studeni will learn basic Statistical analysis tools
UO3 End of Unit-11I provides capacity to learn effect of correlation in two or more variables
UO4- By completing Unit-1V, student will be able to understand the graphical pattemn of data.
UO5: Unit-V develops capacity in student to know intensity of relationship among attributes.

1o wre vnn rf—ﬂiﬂir-n'
sdad VN c. AL v Al

UNIT-I:
| Statistical Methods Definition and scope of Statistics, concepts of statistical population and sample Data
| quﬂwmann. and qualitative vanables, scaics of mcasurement, nominal, ordinal, interval and ratio Class intervals,
| Discrete and continuous frequency distributions, Data presentation lext, tzbular and graphical forms, line, bar,
| multiple bar diagrams, Pie chan, frequency curves, Histogram and Ouives
| UNIT-II:
Measures of central tendency mean, median, mode, GM, HM wath properties, combined mean. Quartiles. Measures
of dispersion. range, quartile deviation, mean deviation, and standard deviztion with menits and limitations coefTicient
of vaniation
UNIT-111:
Moments, absolute andcentral moments, factorial moments, skewness, kurtosis and their measurements, Sheppard’s
corrections. Bivaniate data scatter diagram, simple correlation, Karl Pearson correlation coefficient with properties,
i Partial and Multiple correlations with their coefficient and properties (upto3 vanables only), Rank comrelation
i ‘Spearman rank correlation coefficient with 1 applications

| UNIT-1V:
. Prmcxple of least squares. fitting of straight line, fitting of polynomials and exponental curves Simple linear
| regression, properties of rezgression coefficients
| UNIT-V:
| Theory of attributes, Notation and dichotomy, class and class-frequencies, class-symbols and operators, condition of
| consistency of data_ criterion of independence of attnibutes. Association of attributes. Yule coe*”ﬁcren Coefficient of
i colligation

Essential Readings:

1. Mood, A M. Graybill. F.A. and Boes, D.C. (2007): Introduction to the Theory of Statistics. 3rd Edn
(Reprint), Tata McGraw-Hill Pub. Co. Ltd.
('an S5C. L"xpnnr VK Fundnrpanu r\f\fnd‘\nmnfv"ﬂ Stﬂ(!st"" Cuft-:n Chand
. Gupta S C., Kapoor V.K., Fundamental of Applied Statistics. Sultan Chand and Son
Suggested Reading:

1. Goon A M., Gupta M.K. and Dasgupta.B. (2002): Fundamentals of Statistics. Vol. 1& 1I. 8th Edn The

World Press, Kolkata.
2 Miller, Irwin and Miller, Marylees (2006): John E. Freund’s Mathematical Statisticswith Applications. (7th

Edn ), Pearson Education. Asia

E Book Link: National digital leran e-pgpathshala
e | v o X% «ﬁ*ﬁwﬁ .
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DOCTOR HARISINGH GOUR VISHWAVIDY ALAYA, SAGAR @
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
A LS. Semester | (Statistics)

Level & | Credits l - D
Semaster e e 1 L. ‘ ! ! PC 1 Marks Course Desipner l
| |
1.5 Statistics \ f 1A (Mid) - 40
STAT-DSAMA 112 . 0 2 -of, L G
Sem Practical-l | L \ 2 EA (End Sem) - 60 Frof. R.K. Gangele

Hours. 60

Learning Objectives: (1) Tolearn the calculation procedure of Statistical methods.
(2} Tomeasure some standard statistical parameters
(3) To caleulate values of varous Statistical coeflicients
(1) To examinebivanate data pattern by curve fitting.
(3) To calculate different coefTicients of attributes.
Counrse Learning Outcomes:

COT Atler completion of this course student will learn creation of graphs, charts and to calculate

central tendency vanabihity, skewness, kurtosis present in data and wniting conclusion
COZ Student wall Team to caleulate vanous coeflicients of correlation, regression and attributes.

| List of Practical R

(60 hours)
; I Graphical representation of data

4 2. Problems based on measures of central tendency
1‘ 3 Problems based on measures of dispersion
I 14 Problems based on combined mean and vanance and coefTicient of variation.
‘ H
<

| S Problems based on moments, skewness and kurtosis.

Frtting of polynomials exponential curves

1 Calculation Karl Pearson conelation coefficient.

‘ Caleulation Correlation coefficient for a bivariate frequency distribution.

’ 9 Caleulanion Fines of regression, angle between lines and estimated values of variables.
| 10 Calcalation Spearman rank correlation with and without ties

'g I CaleubaonPartial and muluple correlations.

‘ 12 Planes ot regression and vanances of residuals tor given simple correlations.
: 13 Practuical on consistency of data m terms ol attributes.

‘I 14 To calculate Yule coefficient m attnbutes.

, 15 To calculate coellicient of colligation

Essential Readings:

I Mood, AN Graybll, B A and Boes, D€ (2007): Introduction to the Theory of Statistics, 3rd Fdn | (Reprint),
Fata McGraw-1hll Pub Co Lid

2 Gupta § €, Kapoor VK., Fundamental of Mathematical Statistics, Sultan Chand,
3 Gupta S C | Kapoor VK., Fundamental of Applied Staustics, Sultan Chand and Sons.
Suggested Reading:
I Goon AN Gopta MK and Dasgupta B (2002) Fundamentals of Statistics, Vol 1& 11, 8th Edn. The World
Press, Kolkata
2 Miller: Tewin and Nilfer, Marylees (2006) John E. Freund's Mathematical Statistics with Applications, (7th Fdn.)
Pearson I'ducation, Asia

E Book Link: National digital Library, E-Pgpathshala
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
B.A./ B.Sc.- Semester 1 (Statistics)

Level & T Creass | [ o
a —_— - —_ « I (o] ecione
liSemesler Course Code Tile of Course LIT|P|C| Mr'll'l-. S Course Designer
L5 . IA (Mid) - 40 Dr. Bhupendra
Sem | L MTS-MDM - 111 | Matrix Theory | 5 [ 1| 0 | 0 EA (End Sem) - 60

Lecture Hrs, 60
Learning Objectives:

o I'o understand the basic concept of matrices and their types
o To familiar with the application of Caley Hamilton theorem in finding inverse of  matrix
° To provide an introduction of Matrices to real hfe problems

ourse Learning Outcomes:

CO 1: Students should have an enhanced knowledge and understanding of Matrix theory
CO 2: The course skills should provide several methods for approaching problems students encounter in
their future endeavors

CO 3: Students should be better able to understand matrix concept in terms of linear map
Unit wise Learning Qutcomes

UO 1: Students should be able to determine the rank of matrix and elementary operation to convert into
Echelon form, normal form, etc
UO 2: Students should be able to evaluale ergen values and eigenvectors of various square matrices
U0 3: Students should be able to solve system of linear equations through matrix methods
UO 4: Students should be able to understand matrix into linear map and vice-versa
UO §: Students should be acquainted with the knowledge of MATLAB and applications matrices into
real life problems.
Unit I: Matnx algebra, Row and column vectors of a matrix, row rank and column rank, Echelon matrix, E
reduced Echelon matrix, rank of a matrix, normal form of a matnix, inverse of matrix.

|
|
Unit 1I: Square matrices. square hlock matrices, eigen values and eigenvectors of a matrix_relationship between |
eigen values and eigenvectors, nature of eigen values of special types of matrices. the process of finding |
eigen values and the eigenvectors

Unit 1I: Cayley-Hamilton theorem and its use in finding of inverse, application of matnices to system of linear
equations, consistency and inconsistency,

Unit IV:Matnx as a linear map: subspace and span, basis and dimension, linear transformation, coordinate
vectors, coordinate matrices, change of the basis matrix, equivalence and sinularity |

Unit V:MATLAB basics, practical approach of matrices through MATLAB, applications of matrices in real
world problems,

Essential Readings

1. Joel L. Franklin, Matrix thcory, Dover Publication 2012

2. David W Lewis, Matrix theory. World scientific, 1991.

Suggested Readings

1. Fuzhen Zhang, Matrix theory, Basic results and Techniques, Springer 2011

2 Leonard E Fuller, Basci Matrix theory, Dover Publication 2017
Essential e-Resources
i. htips /www seribd com/book/271620206/Matnix-Theory

2. htips /hink sponger.com/book/10.1007/978-3-030-80481-7

210 |
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAT

(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
B.A BLSe- Semester (Statistics)

Level & . . i ) Crediry 1
Semestor Course Code| Title of Course L T P P Marks Course Desipner

_ LS ) '—‘;_-7 e T 1 A4t

Sem 1 MTS-AEC-111|  Graph Theory 20000 2 1A (Mid)-40 Dr, Kavitn Shivivastava

) ) - LA (End Sem)- 60

Lectures Hrs:30
Learning Objectives:
Students will achieve command of the fundamental definitions and concepts of praph theory
Tostudy prool techniques related 1o various concepls in graphs
To explore modern applications of praph theory.
Able to apply theoretical knowledge acquired to solve realistic problems in real hife

Course Learning QOutcomes:
COT: Understand the basic concepts of praphs, and different types of graphs
CO2: Understand the properties, theorems and be able (o prove theorems
CO3: Apply suitable graph model and alporithm for solving applications
CO4: Understand the Travelling Salesman’s problem
COS Form Dijkstra’s algorithm and apply icin vanous sitwations

Unit Wise Learning Qutcomes:
UOT. To lear about graph and its properties,
UO2. To learn about types of graph.
UO3. To learn about travelling salesman problem and its application
UO4. Aware about planar praph
UOS5. Aware about shortest path, rees and 1ts propertics.

Unit I: Definition, examples and basic pmpullt,s of g,r.lphs bmph lcrnmmlnLy types of pmpln path, |
trail, circuit, cycle, complementary graph, |

Unit II: Sub graphs, Spanning Subgraph, Isomorphic Graph, Homeomorphism graph, Connected |
graph, Disconnected graph, Cut set, Cut point, Complete graph, Labeled praph, Weight graph, |
Repular graph, Bipartite graph, Complete bipartite graph. |

Unit I1I: Definitions: Directed and undirected graphs. Hand shaking pmpuly and its problems Real |
life applications Applications- Konigsberg bridge problem, Utility problem and travelling |

salesman problem. Euler graphs and Ilamiltonian graphs (no theorems) problems

)

Unit TV: Planar graph, Properties of planar graph, Non- planar graph, Fuler formula. Kuratowski’s |
theorem, Graph coloring. e ,
Unit V: Shortest path, Dijkstra’s algorithm, Trees and their propertics, Spanning tree, Kruskal's |
algorithms.

Essential Reading;:

1. NarasinghDeo, Graph Theory with applications to engineening and computer Science, I dition,
Printice hall of India Private Limited, 2009.

2. Ralph P. Grimaldi., Discrete and Combinatorial Mathematics, 5th Edition , Pearson,
2006.

Suggested Reading

1. GeirAgnarsson and Raymond Greenlaw, Graph Theory, Modeling, Applications and
Algorithms, 1" Edition, Pearson Education, Inc, New Delhi 2009,

\o 2. John Clark and Holton D.A, A First Look at Graph Theory, Edition, Allied Publishers.
WO 2001,
@ \\'t\ (ﬂ‘ q\’a ‘Douglas B West. Introduction to Graph Theory, 2nd Edition, Printice hall of India
A\ -‘3\ rivate Limited, New Delhi.
Y (\’b "3 W
ﬁ)‘:"rn <
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR @
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
B.A./ B.Sc.- Semester I (Statistics)

| Levet | | l Credits |
== Course Code  Title of Course E Marks Couise Desiuner
|d\>eme:ter i | L{T|P |C =
l l
s | ‘: TA(Mid)-40 Dr. U.K. Khedlekar
w.\ ! _ .
Sem. | ’ ITS-SEC-111 | Vector Calculus | 2 | 0 | 0 | 2 EA(End Sem)- 60 Dr. Bhupendra
Lectures Hrs:30
LearningUbjectives:

To understand the concept of differentiation of vector function, and applications of Scalar and
vector product. To understand the aspects of gradient, divergence and curl.

Course Learning Outcomes:

CO1: Students capable to understand the vector valued function.
CO2: Afier completion of this course, students should be able to manipulate vectors to
perform geometrical calculations in three dimensions.

CO3: They will also able to calculate and interpret derivatives in up to three dimensions.
Unit Wise Learning Outcomes:

UQ1. To learn about vectors and Scalar

UO2.To learn about partial differentiation of vector function.
UO3. To learn about denvative of sum and dot product.

UO4. To find out the derivative of cross product of two vectors.
UOS. To discuss about gradient, divergence and curl.

| Unit—1I:

" Differentiation of a vector function and Partial differentiation of a vector function. |
Unit - 11

Derivative of sum and dot product of two vectors and their properties.

Unit - I11:
Denvative of cross product of two vectors and their properties.
Unit-1V:

\N ork done and moment by force.

I

1
| Unit —
Gradlent divergence and curl.

Essential Readings :
1. P.C. Matthew’s, I'ector Calculus, Springer Verlag London Limited, 1998.

Suggested Readings

I GB Thomasand R1 Finney, (‘a/culus. 9th Ed | Pearson Education. Delhi. 2005
2. H. Anton, 1. Bivens and S. Davis, Calculus, John Wiley and Sons (Asia) P. Ltd. 2002.

E-resonrce :
htips ~onlinecourses nptel ac in/noc22 mal3/preview
ttps /www voutube com/watch?v=MGOH I UJbn-V4

ht
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/ 5/
. DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
Department of Mathematies and Statistics
Syllabus as per NIEP-2020
~ BLAL B.Sc.- Semester 1 (Statistics) )
i Level & I Course Code I Hitle of Course l SIS i Marl.s [ Cource Designer :
Semester ) | P PlC T .
Probability

|
|

L5 | STAT-DSM and 41004
l

Sem 11 211

IA (Mid) - 40
EA (End Sem) - 60

Prof, D, Shukla

Distributions

Lecture Hrs. 60

Learning Objectives: (1) To study concept of probability.

(2) To study nature of tandom varables& its probability function

(3) To learn averape and vaniability under probability phenomenon

(4) To learn about moments of a random variable by various approaches

(5) To stady different nature of probability distributions.
Course Learning Outcomes:

COl Afler completion of this course student will lcarn the concept and caleulation of

probabilitics

(02 Student can identify the random variables with their distributions.

O3 Student will be capable enough to understand propertics of probability distributions
Course Learning Qutcomes:
UOT- After completion of unit I, the student will learn the basics of joint probability,

conditional probability and probability of union of events
UO2 This unit 1T will make students capable for dealing with random variables
UO3 Unit 11 will help to understand average and variability under probability sctup.
UO4: At end of unit 1V student will learn m.g [, charactenstic function and cumulates and
their uscs.

= UOS Student will leam the various popular probability distributions with propertics.
UNIT I [
Probability: Introduction, random experiments, sample space, events, Definitions of Probability - I
classical, statistical, and axiomatic. Joint and Conditional Probability of events , laws of addition and
multiplication, llldq)mdun events, Baycq theorem.

—_— ——— . — E—— —]

UNIT II |
Random variables: discrete and continuous random variables, p.m.£, p.d f,c.d.f of random variables, '
Two dimensional random variable of discrete and continuous types, joint, marginal and conditional |
pm.f pdf '

UNIT 1 ——
Independence of random variables, Expectation of qmblc and bivariate random variables and its |
!

properties, Conditional Expectation and conditional variance, Theorems on expectation and variance.
UNIT IV :
Moment penerating, function (m.g.f) with properties and applications, Characteristic function and

|
|
properties. Cumulant generating function, Uniqueness and Inversion theorems (without proof) along with L
applications. |

i

UNIT V
Standard probability distributions: Bmomial, Poisson, geometric, negative binomial, uniform, nnan

and standard normal, exponential and gamma distributions along with derivation of their mean, vml.mu:
and other propertics

- |

Essential Readings:
L. Myer, P.L. (1970): Introductory Probability and Statistical Applications, Oxford & 13H Publishing,

2. Gupta 5 C. Kapoor V.K., I'undamental of Mathematical Statistics, Sultan Chand and Sons

3 Gopta S € Kapoor VK Fundamental of Applied Statistics, Sultan Chand and Sons
Suggested Rc.ulm;,'

I Hoppe, RV Tanis, AL and Rao J. M. (2009): Probal
Pearson I: (Iu(..llmn New Delhi

.
2 Mdler. Tewin and Miller, Mary lees (2006): John L. Freund’s Mathematical Statistics with
Applications (7th Edn ), Pearson Education, Asia

E Book Link: National Digital Library, E-pgpathshala, y
. " »
/’ L/; 6% ‘
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DOCTOR HARISINGI GOURCVISHWAVIDYATLAYA, SALA
(A Central Hniveraity)
Department of Mathematics and Sfatiafiea
Syllahus ps pey NP1 1020
LA B S Semesier T (Sintialie a)

[ l(‘\tl& — 7 . . [ Tile ol Credite : ,
1» Snmvatu Courze Code Cotifse RERERED Aiith ‘ Jesgner
—_ —_— f b=t
| |
LS Statistics ! ! 1A (Mid) - 49 Frof. 1) Skl s
/ ISA nin i
\ Sem 11 STAT-DSM- 212 Practienl 1) ' " { £ | FA (Fnd Gern) - (4]

Heurs 64

Learning Objectives: (1) Learn to calculate probabihty of cvents

(7) To knowhow to create tandom vanablesk s prebalnlity functios
(3) To compute expeclations with average and varialulity under prodiainls
(4) To calculate moments of a random vanable by vanious approsches

AP AL
(5) To fit different probability distiibutions on real data
Course Learning Qutcomes:

COI: After completion of this course student will learn the caloulation of yant and

conditional probabilifies of events
CO2: Student will learn fitting of probability distribution over res! datz

CO3: Student will understand the effect of vanations of parametsr over thape
probability distributions
List of Practical (60) hours)

1. Two coin, three coin, four coin toss experiments and calculation of joint

probabilities and conditional probabilities.
2. One dice, two dices thrown experiments and calculation of joint. conditionz]

probabilities.
3. Calculanon of P (AUB), P (AUBUC), P (AUBLCUD) probabilines
4. Practical calculation based on Bayes theorem
5.

Calculation of univariate and bivanate expectations for discrets and contin:

CiC dilg CAMOL

random variables.
6. Calculation of conditional variance in bivariate discrete probabiliny dismibunons
7. Fitting of binomial distributions fornand p=q="%.
8. Titting of binomial distributions for given n and p.
9. Application problems and fitting of Poisson distribution
10. To calculate the ordinate for a given value for normal distnbutie
1'1. Application based problems using normal distribution

aa 12, Fitting of normal distribution when parameters are given
/\D‘v\”"/\w\f’ I3 Fitting of normal distribution when parameters are not eiven
oy / r_";‘ 17T 14. Practical on geometric distribution.
e 1o | Sf‘-) 15. Practical on exponential and Umitorm distributions

Essential Readings:

I. Myer, P.L. (1970} Introductory Probability and Statstical \pphicanons, Onfoed & 1R
Publishing, New Dellii

2. Gupta 5.C, Kapoor VK., Fundamental o Mathematical Statisties, Sultan Chand and So

3. Gupta 5.C., Kapoor V K, Fundamental of Apphied Statisties, Sultan Cha W and Saas
Suggested Reading:

1. Hogg, RV, Tams, EA and Rao INE (2009) Probability and Statstieal |
Seventh Pd Pegrson Fdueation New Delln
2, Miller, Irwin and Miller, Marylees (2000) Tohin |

Freund's Mathematical Nansties
with Applications (7t Fdn ), Pearson Fdueation. Asia
L-Book Link: Natronal digital 1ibrary, | m pathshala
" y2 e
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DOCTOR HARISINGH GOUR VISHIWAVIDYALAYA, SAGAR @
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-1020
BAY BSc- Semester 1 (Statistics)

B - »
Leved & . . ‘ Credits
\n"\,'\-.n Couse Cale ! Title of Cowrse Ll T r c Marks Couise Desipnei
- h S — ,7ih,ﬁ. e ——————————————————l e - | —
12 . ) - 1A (Mid)-40
IMTS-MDM2E N al M LR 0 . Rk
‘l Sem il | ; umeric elhadsl l 1 ) FA (End Sem)- 60 Dr. RK.Pandey
Lectures Hrs:90
Learning Objectives
i

To explan the conaruction of numencal method for the solution of algebrarc and transcendental
aquations

To mtreduce convergence and stability entena for vanous numencal method

To explam the numencal methods for solution of system of linear and nonlinear equations
To explan the relaxation and nterative methods

To expiain the concept of interpolation. [ agrange and Newton's interpolation
utcomes: This course will enable the students to

CO-1 Obtain numencal solutions of alzebraic and transcendental equations
C0-1 Find numencal solutions of system of linear equations and to check the accuracy of the
solutions

C0O-3 Lean about vanous interpolating methods to find numencal solutions 1mtial value problems
tn differential eqquations

o

Course I.nﬁ:ing QO

UnitwiseLearningOutcomes: After completion of this course students will be able to:
UO1 Obtan the approximate solution of algebraic and transcendental equations

UO2: know the aiternative numenical method to tind the solutions of system of hinear equations and able
to know the way 10 check the accuracy of the solutions

UO3: Interpret the interpolation 1o find the missing value form the given set of points They should also
know the concept of finite difference

UO4: Know the dervanion of trapezoidal and Simpson’s rule and capable to evaluate the integrals
numenically using these methods

U0OS: Understand application of various numencal methods to find the solution of differential equations

| Unit-1: Round-ofT error and computer anthmetic. Local and global “truncation errors, Algorithms and

, convergence, Intermediate value theorem and Fixed point theorem (without proof) Biscction
method, method of false position, fixed point iteration method

Newton Raphson and secant method for solving equations Partial and scaled [;amal pl;(‘)-hng. LU

decomposition and its applications. Gauss Ehmination, Gauss Jordan method, Indirect method Jacob
and Gauss-Sadel methods

e
| Unit-11:
|

| Unit-111: Finte difTerences, Interpolation. Newton's forward and bucL:a;(mt?rpulalm;, Lagrange’s
‘ interpolation, Newton's divided difference, Piecewise interpolation, Spline

[ | - - .
. Unit-IV: First order and second order approximation for first derivative, Approximation for second derivative,
‘ Numencal integration Trapezoidal rule, Simpson's rule and error, Gauss Quadrature

‘ Ualt-V: Picard mahad, Fuler's n...:!u,;;,'“(l'ur.a..;'d, Dackward and Mndnﬁcﬂmemc-Kutm methods (expliat),
Frror term of Fuler  method

Fasential Readings:
1. Bnian Bradie (2006). A Fnendly Introduction to Numerical Analysis Pearson

C ’/",)'.T/,\f' . MK Jan S R K lyengard R K Jain (2012) Numencal Methods for Scientific and Engineering
) et .

\ 1 1 !
(T gggytmion (Oth edimon) New Age Internanonal Publishers

[

L . B P Dert ) Schilling & Sandra I Hams (1999) Applied Numerical Methods for Ungineers Using,
R -;{ﬁ a'z' . g
4 _ SVALLAR and € Thomwon-Brooks'Cole
rd 4, *.Tc%!q))) Mdron, Numenical Analyss A Practical Approach, Macmillan Publishing Company Inc, New
« Yok 1T
Suggested Headings:
VSR Samry Antrodurtory Methods of Numenical Analyvas PHI lc-mmn[l Private 1 amted New Delh
2016
Y0 ¥ (yerald 2P O Ua,'h»r'h'\! (2001 :\,m\l"-d Mumenieal Analysis (Tih t‘l'll!l!‘ﬂ). Pearcon Fdueation
Indsa
F Rewnurre:
"‘ e | | i it (nptel m inj
/ /‘ Of e il ”‘&""" Yiathie Taticy | "-”l “j]',ll ‘_ LU SEw B e i
. \!/ /
. N, /
A ¢ /_\ ry’)‘ <~ ..‘\t‘{"}/‘\'lq /11/«
KZ/ (22N -\,;/’\‘\‘ /
e/
1 ¢ ] . ]-;"‘j':' P,
Passcd by Board of Studic« Dated ’J’”rJ_'I . # ard Oaf?d 3D
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DOCTOR HARISINGH GOUR VISHWAVIDYALAY A, SAGAR
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEEP-2020
B.A BSc.- Semester T (Statistics)

level & [ . . . ! Credits ) i ) i
Semokter i Course Code litle of Course NI Marks | Course Designer |
15 Fundamentals of IA (Mid) - 40 .
NTS- -2 0 ) . 3 rof. D, ! 3
Sem 1 l TISAHE =l Computer g ' 2 EA (End Sem) - 60 | Prof. D. Shukla

Lecture Hrs. 60
Learning Objectives:
e To confidently operate computers to carry out computational tasks
o Tounderstand working of Hardware and Software, the importance of programming langnages, number
svslems
» To desenbe the orpanization and operation of a computer processor, pnmary and sccondary memory,
penpheral devices and to give computer specifications

Course Learning Outcomes:

CO 1: Students should enhance knowledge of compulter, structure of computer and 1ts generation
CO 2: Students should be fanuliar with conversion of number systems
CO 3: Students should be able to understand the basic concept of programming languages

Unit wise Learning Qutcomes: Afler the completion of course students should be able

UO 1: To enhance the basic knowledge of computer and 1ts generation.

UO 2:To understand the basic structure and types of computer

U0 3:To famliar with the number system and conversion from one to another,
U0 4: To understand varous tvpes ol computer memory

U0 5:To gain the basic knowledge of computer programming

Unit 1 lnlrddtﬁrbﬁ 0 t‘o:11|)1llgl'e - Computer Characteristics, Concept of Hardware, Software, Evolution of

l'mt II: Types Lol C nmputu .\nalog and Digital computers. Hybrid Computers, General Purpose and Special
Purpose Computer, Limitations of Computer, Functional Block Diagram of Computer CPU, AL,
Memory Unit

Unit 11T: Number Systems - different types, conversion from one number system to another _Input Device —
Keyboard, Mouse, Scanner, MICR, OMR Output Devices - VDU, Printers - Dot Matnx, Daisy-
wheel. Inkjet, Laser, Line Printers and Plotters

Unit IV: Memory Concept, Memory Cell, Memory Organization, 'Sc:'ni;:onduclm7Memory - RAM, ROM,
PROM, EPROM, Secondary Storage Devices — Magnetic Tape, Magnetic Disk (Floppy Disk and
Hard Disk ). Compact Disk

Unit V: (‘mnputcr Languages - Machine Level, Assembly Level & High Level Languages, Translator
Programs — Assembler, Interpreter and Compiler.

w‘(\ﬁ

Essential Readings

171 JTRY / /TZ’\-‘:\I’)

I PK Smhaand P. Sinha, Computer Fundamentals, BPB Publishers, 2007 . ; it = Chairman

2 SheemaThareja, Fundamental of Computers Oxford University Press, 2019 =i TJ TH (Q . TH)
.'! '\.‘\q ,

Suggested Readings

I Lk Balagurusamy, Fundamental of Computers and Programming, McGraw Hill Education 2011

2 A Geol, Computer Fundamentals, Pearson Education, 2010

Issentinl e-Resources
e

https Zwww amazon in Fundamentals-Computers-Manaullah- Abid-ebook: dp/B0O7YZ36XHM
httips - www mheducation co m/fundamentals-of- -Computers-9780070141605-india

U ST T e 5

1
Masepd Iy 2 ‘f 5 p‘y ,
Maseed by Board of Studies Dated. /¢)pya3 nySchoBl Board Dated ..A7/N 423
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
B.A./ B.Sc.- Semester I (Statistics)

T el [ RV

'| Level &

S e Marks Course Designer
| Semester | ("-(Tu_r:e_('_?va.r | Couse |L|IT|P|C || W ——— _
L5 ! Business } 1A (Mid) - 40 Prof. D. Shukla
Semmn | STATSEC- 20 giisties | 21 | ° | 2| EA (EndSem)-60
i |

30 Hours
Learning Objective:(1) 1o understand business indicators.
(2) To understand fluctuations i husiness
(3) To visualize the pattern of demand and supply in business
Course Learning Outcome
CO1: Afler completion of this course student will learn about the business indicalors
CO02: Student will understand the business vanations over time
CO03: Student will be capable enough for taking business decisions over different situations
Unit wise Learning outcomes
UO1: Unit I will enable students to understand constriction of economic indicators.
U02. Unit 1T will make student capable to choose the best economic indicator among all
UO3 Unit 111 will establish a foundation of understanding business variations
UO4: Unit 1V provides a platform to know about effect of inter-relationship of business vanables.
UOS5' This Unit V develops capacity to understand demand-supply laws and their relative rate of
variations

LUNITI !
Need of Index number, problems in construction of index number, weighted average and price relative indices

Laspeare, Paasche, Edge worth-Marshal, Walsch ,Drobish-Bowley, Fisher indices, numerical examples of
calculation.
UNIT1I
Fixed base and Chain base indices, {est of a good index number, time reversal, factor reversal and circular test
Classification of index numbers, cost of living index number  Trror in measurement of indices Advantages of
ndices
UNIT IiI
Need of time series, components of time Series, Trend, Seasonal, Cyclic and Random fluctuations, models for
time senies, Applications in busmness {orecasting,
UNIT IV
Mcasurcment of Trend of time series, Graphic and Semi-average methods, moving average method, measurement
of seasonal variations, Ratio to trend, Ratio to moving average and Link relative methods.
UNITY

Basics of Demand analysis, Law of demand and Supply, price elasticity, partial and cross elasticity, Leontief and
Pigou method, Engel’s Law and Engel curve. '
Essential Reading:

I. Gupta S.C, Kapoor VK., Fundamental of Applied Statistics, Sultan Chand and Sons.

2. Goon, AM, Gupta M.K. and Dasgupta B.(2002):Fundamental of Statistics, Vol I and 11,
3. S.P. Gupta, Fundamental of Statistics, Sultan Chand and Sons,
A.K. Sharma, Text bock of Index number and Time series, DPH Mathematics Series.
S P. Gupta and M.P. Gupta, Business Statistics, Sultan chand and Sons,
D.R. Aderson and Thomas A Willi
Cengage Leamning Publication,
k-resource: epgpathshal (Forecasting & tim

] . - - . i * -
ams, Statistics for Business and Econonucs{},(.}{}*ﬁ‘:"f- 57
X !
™4

.(%

serics), Swayam: Applied Time series Analysis
, j
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WL// >
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
B.A./ B.Sc.- Semester 111 (Statistics)

T A e ]
Level & = 3 i : S Credits i . ) i
Course Code Title of Course p Marks Course Designer
Semester | L|T|P|C
L6 . = o 1A (Mid) - 40 ¢ bi hukd
Semester 11l | STAT-DSM-311 | Sampling Theory & Distnbutions | 4 | 0 | 0 | 4 EA (End Sem) - 60 Prof Diwakar Shukla

Lectures Hrs. 60
Learning Objectives:
1. Tostudy vanous theorems and convergence.
To study testing of null hy pothesis using various methods
To know how to conduct sample survey.
To study vanous sampling techniques
5 To study some standard estimation methods
Course Learning Outcomes
After completion of this conrse students will be able to find ont parametric value (mean, vanance efc ) on
the basis of random sample with optimal error. Also the students will be able to organize a sample survey and
will be able to draw conclusion using statistical {ests
Unit-Wise learning outcome:
UO1" Understanding the properties of sequence of random variables.
UO02: Learning about fundamentals of testing the hypothesis.
UO3: Understanding of need and importance of sampling.
U044 iearning and appiication of various sampimg schemes
UOS Learmuing about various estimation methods using sampling.
| UNITI:
Sequence of random variables convergence in probability, almost sure convergence, convergence in mean square and
convergence in distribution Chebyshey 's inequality, W.L.L.N ., S L.L.N. and their applications, De-Moivre’s and Lindeberg -
Levy Central Limit Theorem (C.L T ) for i.1.d variates, Liapounoff Central Limit Theorem (without proof).

PIERSS VN ]

:,

UNIT T

Definitions of random sample, parameter and statistic, sampling distribution of a statistic. null and alternative hvpotheses_ level
of significance. Tvpe I and Type 1l errors with probabilities and critical regions. Large sample Z-testing of single proportion.
difference of two proportions. single mean, difference of two means, Testing of variance and standard deviation Tests based
on Chi-Square, mean lests based on {, vanance est based on F distnbutions.

| UNIT III:
\ Population and sample. need for samipling. advantage and disady antage of census and sample survey. Basic principles of sampling
| Types of sampling. Organization aspects of sample survey. Sample selection and sample size determination, preparation of
| questionnaire, Sampling error and non-sampling errors, confidence interval of mean
[
} UNIT IV:
| Simple Random Sampling (SRS) with and without replacement. Some theorems on SRS, Stratified random sampling, proportional
k and Neyman allocations. Efficiency comparisons with SRS

UNIT V: ) A - e

| Systematic sampling and iis variance, Ratio, Product, Difference and Regression methods of estimation. their bias and
| ms e. under simple random sampling with properties and mutual comparisons
Essential Readings:

et

1. Gupta S.C ., Kapoor V. K (2007) : Fundamental of Mathematical Statistics, S. Chand. ,\J\)/)\L’ll/\\-;\‘lpb
2 Gupta S C . Kapoor V K (2014) Fundamental of Applied Statistics, S Chand and Sone. sty / Chatrman
3. Cochran, W .G (1977) : Sampling and Techniques, John Wiley & Sons Inc; 3rd edition, N s el @ )
4. Sukhatme. P.V. and Sukhatme. B.V. (1970) Sampling Theory of Sune\s with Applications. 10\\& State Unn1ers1t\ Press.

Ames
5 Mood. AM., Graybill. F A and Boes, D.C. (2007) Introduction to the Theory of Stafistics, 3rd Edn. (R

2 1 1), Tat
McGraw-Hill Pub. Co Ltd. n. (Reprnt), Tata

6 Sukhatme. P.V and Sukhatme, BV, Sukhatme, S and Asok, C (1984):
Indran society for Agriculture Statistics, New Delhi,
Suggested Reading:

I Goon. AM . Gupta, M.K. and Dasgupta. B. (2003) An Outlinc of Statistical Theory. V

Sampling Theory of Surveys with Applications,

ol. I, 4th Edn. World Press.
Kolkata
2 Rgbatgi VK and Saleh. A K. Md E. (2009)° An Introduction to Probability and Statistics 2™ Edn (Reprint) John
Viidey and Sons. ’




a J
DOCTOR TARISINGIE GOURRNVISHWAVIDY A LAY ASAGAN
(A Centonl Uiniversity)
Depavtiment of Mathemntios wnd Stntisthes
Syllabus ps per NETS- 2020
A IS es Semestor T (SEatistics)

‘ Level N l , L mE [ RRLITE] |
: T ! Course Code Litle of € onmse I vl e M ko Course Designes i
| .
‘ |

O . ' , IA (NMidy 10
| STAT-DSM-312 Statbsbhes Mg [ )1 212 !
[ Semester ! M-31 fatisties Practieal < 11 bt FA il Seim) G0 Prol Drowaknr Stk la
| R ) T

Hours 60
Learning Objectives:

Lo To dear to draw candom samples trom population

2 To petform statstical tests of sumfeance hased on asample

3o To diaw statstical conelusion and decision

4 To leam vanous techniques of samphing,

5. To caleulate bias and MSE of vanous estumation methods uamg, sampling,

Course Learning Outcomes:

After completion of this course, students will be able toapply the appropriate statistical tests of sigmificance
on different sttuations Also, students will Teacn parameter estimation under different simpling schemes
and will be able to draw vahid conclusions nsing, sample data

| List of Practicals: |

1. Practical on test of significance and confidence intervals using Z- test for single proportion and
difference of two proportions

2. Practical on test of significance and confidence intervals using (<test for single mean, difference of

two means and paired tests,

(5]

Practical on testing of sigmificance and confidence mtervals for difference of two  standard
deviations.

4. Practical on exact sample tests based on Chi-Square distribution. Testing goodness of fit.

N

Practical on test of the population variance using I'-test.

6 Practical on SRS based on unbiasedness and variance,

7. Practical on stratified sampling and on various types of sample size allocations.
$. Practical on systematic Sampling.

9. Practical on ratio and product estimators for a calculation of brasedness, MSE,

10. Practical on difference estimator and regression.

11. Practical based on comparison of MSE of dilTerent estimators on same data

vﬂ—\a —
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
B.A./ B.Sc.- Semester HI (Mathematics)

Level & . Credits
Semester Course Code Title of Course Marks Course Designer
L| TP C
L6 S 1A (Mid) - 40
Semester | MTHMOM- VSR AR B EA (End Sem) - 60 Dr. Bhupendra

Lectures 1lis. 60
Learning Objectives:

1. To develop the knowledge of coplanar Torees, virtual works
2 Todevelop applications and solve problems using mechanics
Course Learning Outcomes:

After completion of this course, student will be able to:
CO1 Understand different kind of forces

CO2 Solve the problems of Catenary and its applications

CO3 Derive the equations of Poinsot’s central axis
Unit Wise Learning Ouicomes:

UO1: Leaming about coplanar forces

UO2. Understandmg about virtual work and its properties

UO3 Understanding about Catenary and its real-life application

UO4 Knowledge about nature of stability

U035 Learning about the forces in three dimensions and null lines and planes.

‘ Unit - I: Coplanar forces i
k

Analytical conditions of equilibrium of coplanar forces. Theorems on coplanar forces and moment
of couple Lami’s theorem

Unit - 1I: Virtual work

Virtual work Principle of virtual work for a system of coplanar forces
Unit - ITI: Catenaries

Geometrical properties of the Catenary sag of telegraph wires.

Unit - 1V: Stable and unstable equilibrium

Equilibrium of a heavy body, stable, unstable and neutral equilibrium, test for determining the
nature of stability.

1ipit - V: Forces in three dimensions
Forces 1n three dimensions Poinsot’s central axis Screws and Wrenches, resultant of two
L given wrench, piichs. Null lines and planes.

Essential Readings:
1. S L. Loncy. Statics, Macnullan & Co, London

2. M Ray, R D Manglik & GC Sharma, (1994). A Text Book on Statics, S Chand & Company Lid Ram
Nagar, New Delhi-110055.
Suggested Readings

I. RS Verma A Text hook on Statics, Pothishala Prakashan Pvt Ltd, Allahabad

2. P K.Mtal, (2016). Mathematics for Degree Students, S Chand & Company Ltd.

ANISO 9001 2008 Company), Ram Nagar, New Delhi-110055.
-resource: @W\C\q )
Nautonal Digital Libgary , m
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR @
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
B.A./ B.Sc.- Semester 11 (Mathematics)

I :
Level & . . Credits ‘
Sclnes;cr Course Code Title of Course NEREFRE Marks Course Designer
L6 i : 1A (Mid) - 40 :
Semester 11 MTS-AEC-311 | Portfolio Optimization | 2 | 0 [ 0 | 2 EA (End Sem)- 60 Dr. M. K. Yadav

Lectures s, 30
Learning Objectives:

| To learn various financial markets worldwide
2 To learn understanding about the designing portfolio.
3. To study the expected risk and return of portfolio.
4. To study portfolio optimization by using mean variance method.
5. To find various measures of portfolio
Course Learning Qutcomes:
Afier completion of this course the students will be able to:
CO1" Understand investment objectives and outcomes thereon.

CO2 Understand diversification n financial market.
O3 Understand efficient frontiers and nisk existing in financial market

Unit Wise Learning Quicomes:

UO1: Learning about how to optimize a portfolio

UO2 Understanding about more than one securities portfolio

U03: Knowledge about one and two fund theorems.

UO4 Awareness about various measures relating to portfolio

UOS5: Learning about risk and return in various methods of performance evaluation in financial sector.

Unit-1:
, Financial markets. Investment objectives. ,
5 |
| Unit-11: l
Measures of return and risk. Types of nisks. Portfolio of assets.

Unit- 11I:
Expected risk and return of portfolio. Diversification.

UiV
Mean-variance portfolio optimization- Markowitz model and the two-fund theorem, risk free
assets and one fund theorem, efficient frontier.

Unit-V:
| Portfolio performance evaluation measures.

|
R, .
anziZl / ChairmaEssential Readings:
‘ -0 715 H M. Markowitz, (1987): Mean-Variance Analysis in Portfolio Choice and Capital Markets, Blackwell.
.11 New York
d cDiGiibuenberger, (2013). Investment Science, 2nd Ed., Oxford University Press.
Suggested Reading:

| Reilly, Keith C. Brown, (201 1) Investment Analysis and Portfolio Management, 10thEd , South
Q{ Western Publishers -

AL
I-Resources National digital Library /9%\{:)\\1\11 g
= \
W gC
\\/ :
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
B.A./ B.Sc.- Semester 1V (Statistics)

- Level & T ) .“_______ Credits . N
| Semester Course Code Title of Course Lltlrelc Marks Course Designer
Lo
STAT-DSM-4 h ; . IA (Mid) - 40 N —
Qemester 1V / M-411 Stausucal Inlerence 4101014 A (End Sem) - 60 Prol R K Gangele

Lectures Hrs. 60
Learning Objectives:
I To aware students with fundamental of statistical inference
To teach some specific methods of good and efficient estimation
To make aware students about the power of tests of significance
To mtroduce to students the theory of sequential estimation, festing and application
5 To study operating characteristics and ASN of a system

Course Learning OQutcomes:
After completing this course student will learn the concept of statistical inf

estimation related to population parameter They will also learn obtaming power o
for testing sample statistic. Moreover, they will aware about the use and importance of oper

asystem

[SSI IS ]

FN

erence and various methods of
{ different tests of significance
ating characteristic of

Unit-Wise Learning Qutcomes:
UO1 Learning of basic characteristics of estimator
UO2 Learning about procedure of obtaining best estimator
UO3 Learning about method of obtaining the most powerful statistical test
UO4 Understanding about the sequential tests
UO5 1.earning about characteristics of sequential tests with applications

UNITI:
Estmation. concepts of estimation, unbiasedness. sufficiency,
stalistic, minimum variance unbiased esimator (MVUE), Rao-B

consistency and efficiency. Factorization theorem. complete
lackwell theorem and its applications, Cramer-Rao inequality

UNIT II:
Methods of Estimation. method of maximum likelihood with properties. interval estimation, confidence hmits for normal

distribution, basic idea of Bayes estimators

UNIT HIL:
Principles of test of significance. Null and alternative hypotheses (simple and composite). Ty pe-I and Type-II errors, size and
power of test best critical region, most powerful test, uniformly most powerful test, Nevman Pearson Lemma(statement and

applications 1o construct most pow erful test)

| UNIT 1V:
Sequential analysis: Sequential probability ratio test (SPRT) for simple v/s simple hypotheses. Fundamental relations among a.

p. A and B. determination ofAandB.

UNIT V:
Wald's fundamental identity, derivation of operating characteristics (OC) and average sample number (ASN) functions, examples

based on normal, Porsson. binomial and exponential distributions

\a
Gyt 7»Essential Readings:
’y{ﬂ‘“ ’ ,1] Ggpn A M, Gupta M K. Das Gupta. B. (2005), Fundamentals of Statistics. Vol 11 World Press. Calcutla
-3«?‘73"’3 == L ﬂ:.o ‘ tiilw K and Saleh. A K. Md E (2009): An Introduction to Probability andStatistics. 2™Edn (Reprint)
S John Wiley and Sons.

Suggested ﬁeadings & Links:
1 Mifler, I and Miller, M. (2002). John E. Freund’s Mathematical Stauistics (6" addition, low price edition), Prentice

M RTATHAT
Dudewics. E J.and Mishra, S. N (1988) Modem Mathematical Statistics, John Wiley & Sons.
Mood A M. Graybill F A and Boes D C. Introduction to the Theory of Statistics, McGraw Hill.
Al B R. Srivenhatramana T and Rao Madhava K.S (1997) Statistics” A Beginner’s Texl. Vol I. New Age
International (P) Lid
5 Snedecor G W and Cochran W G (1967) Statistical Methods. lowa State University Press
&

: 6V K Rohatgr (2003)° Statstical Inference. Dover Publication '
/ Saxena H € and MUK Surendran P U (1967) Stausucal Inference. S Chand @’?W \1”’
E-Resource: 1. https://nptel.ac.in/courses/ 111105043/ \7\\1
Z\
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DOCTOR HARISINGH GOUR VISHWAVIDYALAY A, SAGAR
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
B.AY B.Sc.- Semester IV (Statistics)

‘ Level & ' [ ) T
N » = Credit i

! Semester ; Course Code Title of Course . _r'ﬂll“ pe Marks | Course Designer |

g 4 | |

i Lo !{STAT_DS“_ s T 2 IAMId)-40 | o 0 b K Gangele j

1 Semester 1V i P Statisties Practical - IV 0joj2]2 EA (End Sem) - 60 10 ;L;_j

Learning Objectives:
1 To mtroduce students with fundamental of statistical Inference

2 To caleulate some specific methods of goed estimation

3 To make aware students about the computation of different tests of significance

4 To troduce students with the theory of sequential estimation, with computation testing and analysis
S Ta aware about dermvanon and computation of aperating charactertstics with ASN

Course Learming Outcomes:

After compleung this course
methods of estimation relanng to population parameter. They will also Jeamn calculation
tests of sigmificance for testing sample statistic

student will leam the concept and computation of stanstical inference and vanous
and mterpretation of difTerent

List of Practicals:

1 Practical on unbiased estimators a

2 Practical on consistent estimators. efficient estimators and relative efhiciency of esimators |

3 Practical on Cramer-Rao inequality and calculation on MV B estimators ‘

4 Practical on sufficient estimators - factorization theorem, Rao-Blackwell theorem, complete
sufficient estimators

S Practical on calculation of maximum likelthood esumation

¢ Practical on calculation on asymptotic distnibution of maximum hikelithood estimators

7 Practical on calculation on estimation by the method of moments, mimimum Chi-square

8  Practical on calculation of Type I and Type Il errors

9  Practical on most powerful cnitical region (NP Lemma) ‘

10 Practical on calculation on uniformly most powerful cntical region “

Il Practical on unbiased cntical region ‘

12 Practical on draw of power curves !

3 Practical on likelthood ratio tests for simple null hypothesis against ssmple and composite ;
alternativ e hy pothesis

14 Practical on asymptotic properties of LR tests

15 Practical on SPRT procedure

l6 Practical on draw of OC tunction and OC curve

17  Practical on draw of ASN function and ASN curve '
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
B.A./ B.Sc.- Semester IV (Mathematics)
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Learning Objectives:

1. To study besic definition of Metric spaces
2. To understand basics of Topology.
3. To examine the convereence of sequence in Metric spaces.
4. To differenciate 1n continuty and uniform continuity
5. To study connectedness and compactness Metric space
Course Learning outcomes:
After completion of this course the students will be able to:
CO1- Understand the basic concept of metric space
CO?2 Correlate these concepts to ther counter parts in real analysts
CO3 Aware about the abstractness of the concepts such as open balls, closed balls, compactness,
connectedness beyond therr geometrical imaginations.
Unit Wise Learning Outcomes:
UO 1 Understanding to the definition of Metric space.
UO 2. Learning about the concept of open sets and closed sets

UO 3+ Awareness of the concept of convergence
UO 4: Understand the concept of limit and continuity, Banach Fixed point theorem.

UO 5 Knowledge about continuous functions on compact spaces

Unit 1:
Metric spaces: Definition and examples of metric spaces, diameter and boundedness, subspace |
Unit 11:

Open and closed ball, neighbourhood, open set, interior of a set, limit point of a set, derived set,
closed set, closure of a set, Cantor’s theorem, dense sel.

Unit I1I:

Convergence and completeness- convergence of sequence, Cauchy sequence, completeness
Unit I'V:

Limit and continuity, uniform continuity, contraction mapping, Banach fixed point theorem.

Unit V:
Basics of connectedness, connectedness and continuity, compactness and boundedness, continuous

Essentini Readings:
1 K_umareszm, S (2014). Topology of Metric Spaces, (2nd ed.). Narosa Publishing House.
2. Simmons, G F. (2004): Introduction to Topology and Modern Analysis. Tata McGraw Hill.

Suggested Readings:
\ 1. Dugundji, J, Topology, Allyn and Bacon Sertes in Ad ed M I /
il g A gy, vanced Mathematics, Allyn & Bacon
/3}3\‘“%\\1\14’ 2 Munkres. I R . Topoloev (2nd Edition), Prentice-Hall !

¢ / -lﬂhmm}%”q% irali, Satish & Vasudeva, H. L (2009) Metric Spaces, Springer, First Indian print.
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Lenrning Ohjectives:

Fordevelop the knowledie of fogreal connectives and tautolopy
Fordescr apphications of Faatology among, student

Eolandeselop capabiliny for tenchimg 1o atimate Togical conclusions
Counrse Leavning Outeomes:

Mier completion of tis conrse, student will be able to

CO Vave an understanding about the ditterent kinds ol logreal sentences
COY Tave intense hnowledpe about to prepace truth tables
COV Havo understanding about comparson ol diiterent kinds of logical cquivalences

Undt Wise Leneniug, Outcomes:

VO Learntng about Togie and sentence

VIO Ulnderstandmg about bisie logieal operations and ability 1o solve the examples
UOYV Knowledge of fautology and contradiction

VIO Learmimg about different types of fopeal cquivalence laws

VOS5 Awareness about normal or canoneal form

Uit - It

Introduction of logre, logieal ¢ s, truth value of a statement and 1ts

onnectives, kinds of sentences

examples
Unit - 11

Truth tables,
Uit - 1

Fantology and Contradiction of statements with examples
Unit - IV

Logieal equivalence,
nit -V

Normal or Canonteal forms,

basie logieal operations and its appheations

Algebra of propositions Distributive laws, De-Morgan’s  laws.

Disjunctive normal form and Conjunctive normal form, and its

apphcations

Issentinl Readings:

| S L (1985 Elements of Disciete Mathematios, MeGraw Thll, New Delhi

(
Suggested Readings
I

2.

10 Tremblay & R Manobar, (

(B

1997)  Discrete Mathematical Structures, McGraw Hill, New Delhi

C Agrawal, (2012) Diserete Strucirue, Shree Sar Prakashan, Meerut.
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