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SEMESTERI

Course
Code

Course Name Course
Type

Theory/
Practical

Hrs./
week

Total
Credits

IEN1CC01 English  P aper I C om m on T heory 5 4

IS T1C R 02 B asic  S ta tis tics Core T heory 5 4

IS T1C R 03 An In troduction  to  s ta tis tica l 
C om pu tingU sing  Excel And R

Core T heory 4 3

IS T1C R 04 S ta tis tica l C om pu tingU sing  
Exce l/R -I

C ore T heory 3 2

IS T1C M 05 M athem atics  I - L og ic , Set 
th eo ry  A nd D iffe ren tia l 
C a lcu lus

C om pl
(M aths)

T heory 4 3

IS T1C M 06 C om pu te r S c ience  I - 
Fundam en ta ls  o f 
C om pu te r Science

C om pl
(C om pu te r
S cience)

T heory 2 2

Lab I 2 -

Tota l 25 18

SEMESTER II

Course
Code

Course Name Course
Type

Theory/Pract
ical

Hrs./
week

Total
Credits

IM L2C C 01/
IHN2CC01

Second language- 
M a laya lam /H ind i

C om m on T heory 5 4

IS T2C R 02 A pp lied  S ta tis tics C ore T heory 4 4

IS T2C R 03 An In troduction  to 
P robab ility  T heory

C ore T heory 4 4

IS T2C R 04 Dem ography, Vita l A ndO ffic ia l 
S ta tis tics

C ore T heory 4 3

IS T2C M 05 M athem atics  II - In tegral 
C a lcu lus  A nd T rignom e try

C om pl
(M aths)

T heory 4 3

IS T2C M 06 C om pu te r S c ience  II - 
S p readshee t and 
D atabase M anagem en t

C om pl
(C om pu te r
Science)

T heory 4 2

Lab 2 2 -

IS T2C M P 07 C om pu te r P ractica l-Lab  1 
& Lab2)

P ractica l 2

Tota l 25 22



SEMESTER III

Course Code Course name Course
Type

Theory/Pra
ctical

Hrs./we
ek

Total
Credits

IST3CR01 P robab ility  D is tribu tions C ore T heory 5 4

IST3C R 02 E stim ation  T heory C ore T heory 5 4

IST3C R 03 S ta tis tica l C om puting  Using 
Exce l/R -II

C ore T heory 5 4

IS T3C M 04 M athem atics  III - V ec to r 
C alcu lus, D ifferentia l 
Equa tions A nd Lap lace 
T ransfo rm

C om pl
(M aths)

T heory 5 4

IS T3C M 05 C om pu te r Science  III - W eb  
T echno logy

C om pl
(C om pu te r
Science)

T heory 3 3

Lab 3 2 -

Tota l 25 19

SEMESTER IV

Course Code Course name Course
Type

Theory/Pra
ctical

Hrs./we
ek

Total
Credits

IEN4CC01 English  Paper2 C ore T heory 5 4

IST4C R 02 In troduction  to  Sam pling  
T heory

C ore T heory 5 4

IST4C R 03 T esting  o f hypo thesis C ore T heory 5 4

IS T4C M 04 M athem atics  IV  - L inea r A lgeb ra C om pl
(M aths)

T heory 5 4

IS T4C M 05 C om pu te r S c ience  IV - Python 
P rogram m ing

C om pl
(C om pu te r
S c ience)

T heory 3 3

Lab 4 2 -

IS T4C M P 06 C om pu te r P ractica l II - (Lab 3 
& Lab4)

P ractica l 2

25 21

SEMESTERV

Course Code Course Name Course
Type

Theory/Pract
ical

Hrs./we
ek

Total
Credits

IST5CR01 Real A na lys is  I C ore T heory 5 4

IS T5C R 02 O pera tions  R esearch C ore T heory 5 4

IS T5C R 03 N um erica l A na lys is C ore T heory 5 4

IS T5C R 04 S ta tis tica l Q u a lity  C ontro l C ore T heory 5 4

IS T5C R 05 S ta tis tica l C om puting  Using 
Python

C ore T heory 5 4

25 20



SEMESTER VI

C ourse C ode C ourse N am e C ourse
Type

Theory/P ractica l H rs./

w eek

Tota l
C red its

IST6CR01 Real A n a lys is  II C ore T heory 5 4

IST6C R 02 C om p lex  A na lys is C ore T heory 5 4

IST6C R 03 M arkov  P rocesses and 
Q ueue ing  M odels

C ore T heory 4 3

IST6C R 04 A ctua ria l S ta tis tics C ore T heory 4 3

IS T6E L05/06 E lective  1 E lective T heory 5 4

IS T6C P R 06 M ini P ro ject 2 2

25 20

SEMESTER VII

Course Code Course Name Course
Type

Theory/Practical Hrs./we
ek

Total
Credits

IST7CR01 P robab ility  T heory C ore T heory 5 4

IST7C R 02 T heory  o f B iva ria te  and 
M u ltiva ria te  D is tribu tions

C ore T heory 5 4

IST7C R 03 S am pling  T heory C ore T heory 5 4

IST7C R 04 S ta tis tica l In fe rence  I C ore T heory 5 4

IST7C R 05 Design And A n a lys is  o f 
E xperim en ts

C ore T heory 5 4

25 20

SEMESTER VIII

Course Code Course Name Course
Type

Theory/Practical Hrs./we
ek

Total
Credits

IST8CR01 S ta tis tica l In fe rence II C ore T heory 5 4

IST8C R 02 S toch as tic  P rocesses C ore T heory 5 4

IST8C R 03 A dvanced  M ultivaria te  
A n a lys is

C ore T heory 5 4

IST8C R 04 D ata A n a ly tics  Using R C ore T heory 5 4

IS T8E L05/06 E lective  II E lective T heory 5 4

25 20



SEMESTER IX

Course Code Course Name Course
Type

Theory/Practi
cal

Hrs./
week

Total
Credits

IST9CR01 T im e  S eries A na lys is  And 
Forecasting

Core T heory 5 4

IST9C R 02 R egression  A na lys is  and 
E conom etrics

Core T heory 5 4

IST9C R 03 N on -P ara m e tric  In fe rence Core T heory 5 4

IST9C R 04 Bayesian  In fe rence Core T heory 5 4

IS T9E L05 /

06

E lective  III E lective T heory 5 4

25 20

SEMESTERX

Course Code Course Name Course
Type

Theory/Practical Hrs./we
ek

Total
Credits

ISTXPR01 P ro jec t (M ajor) 25 16

IS TX VV 02 C om prehens ive  V iva  Voce 
(P ro jec t based)

4

25 20

Electives
Elective I(Semester 6) Elective II (Semester 8) Elective III (Semester 9)

IS T6EL05 M athem atica l
E conom ics

IS T8EL05 R e liab ility
T heory

IST9 EL05 S ta tis tica l G ene tics  
and E co logy

IS T6EL06 B iosta tis tics IS T8EL06 Surv iva l
A na lys is

IST9 EL06 A rtific ia l 
In te lligence  and 
M ach ine  Learn ing

IST 1 CR 01- 
I- Integrated 
ST-Statistics,
1- semester
CR- Core Course, CC- Common course, CM- Complementary EL- Elective, CMP 
Complementary Practical, PR- Core project, VV- Core Viva, X- 10 
01- Course Serial Number



Semester I - Core course-1 
IST1CR02-Basic Statistics

Hours per week-5 
Number of credits-4

Textbook:

1. Gupta S.P. (2014). Statistical Methods, Sultan Chand & Sons, New Delhi.

Module 1: Basic Statistical methodology

Origin and growth of statistics, Statistics defined-Statistical data, Statistical methods, 
Functions of Statistics, Applications of Statistics, Limitations of Statistics, Collection of data- 
Primary and secondary data, Methods of collecting primary data, Drafting the questionnaire,

Sources of secondary data, Census and Sample method, Classification and tabulation- types 
of classification, Formation o f discrete frequency distribution, Formulation o f continuous 
frequency distribution, Relative frequency distribution, Tabulation of data- Parts of a table, 
difference between classification and tabulation, types of tables. Diagrammatic and graphic 
representation-Types of diagrams (Bar diagrams, pie diagrams, pictograms and cartograms, 
stem and leaf diagrams), Graphs of frequency distribution. (28L)

Module 2: Central tendency

Objectives of averaging, requisites of a good average, types of averages-Arithmetic mean, 
Merits and limitations o f Arithmetic mean, Calculation of simple arithmetic mean, weighted 
arithmetic mean, median, calculation of median, graphical determination o f median, merits 
and limitations of median, Mode, Calculation o f mode, graphical determination of mode, 
Merits and limitations of mode, Relationship between mean, median and mode. Geometric 
mean - properties of geometric mean, calculation o f geometric mean, Weighted geometric 
mean, Merits and Limitations of Geometric mean. Harmonic mean, uses of harmonic mean, 
weighted harmonic mean, Merits and limitations of harmonic mean. (22L)

Module 3: Partition values and dispersion

Partition values (Quantiles)- Computation o f Quartiles, Deciles, Percentiles. Dispersion: 
Methods of studying variation-Range, quartile deviation, merits and limitations, The mean 
deviation-calculation of mean deviation Merits and Limitations, The standard Deviation, 
Difference between mean deviation and standard deviation, calculation of standard deviation, 
Merits and limitations, Coefficient of variation, Lorenz curve, Box plot. (20L)

Module 4: Moments, Skewness and Kurtosis

Moments-moments about arbitrary origin, conversion of moments about an arbitrary origin 
into moments about mean or central moments, moments about zero, Shepperd’s correction for 
Grouping Errors, Difference between skewness and kurtosis, Measures o f skewness, Absolute



measures of skewness, Relative measures of skewness, Karl Pearson’s coefficient of 
skewness, Bowley’s Coefficient of Skewness, Kelly’s Coefficient of skewness, Measure of 
Skewness based moments, Measures of Kurtosis. (20L)

Reference books

1. Gupta, S.C. and Kapoor, V.K. (2014). Fundamentals o f Mathematical Statistics, 
Sultan Chand & Sons, New Delhi

2. Kapur, J.N. and Saxena, H.C. (2010). Mathematical Statistics, S. Chand
3. Mukhopadhyay, P., Mathematical Statistics, New central book agency Pvt. Ltd., 

Calcutta

3. Pillai, R.S.N. and Bagavathi (2015). Statistics: Theory and Practice, S. Chand.

4. Spiegel, M.R. and Stephens L.J. (2014). Statistics, (5th ed.) Schaum’s outlines of 

Statistics, McGraw-Hill Education.

Semester I - Core course 2
IST1CR03- An introduction to Statistical 

Computing using Excel and R
Hours per week-4 

Number of credits-3

Textbooks

1. Schmuller J. (2013) Statistical analysis with Excel for Dummies, 3rd Edition, John 
Wiley & Sons, Inc.

2. Purohit, S.G., Gore, S.D. and Deshmukh S.R. (2019)Statistics using R, 2nd edition, 
Narosa publishing house.

3. Sandeep Nagar (2016) Introduction to OCTAVE for Scientists and Engineers

Module 1: Data Analysis with Excel
Worksheet functions, Quickly accessing Statistical function, Array function, Inserting a chart, 
stacking the columns, slicing the pie, Using data analysis tools, Accessing Commonly used 
functions. Drawing line, Passing the bar, AVERAGE and AVERAGEA, AVERAGEIF and 
AVERAGEIFS, TRIMMEAN, MEDIAN, MODE-SNGL and MODE-MULT, VAR.P and 
VARPA, VAR.S and VARA, STDEV.P and STDEVA, STDEVIF and STDEVIFS, SKEW 
and SKEW.P, KURT, FREQUENCY, data analysis tool: Histogram, Data Analysis tool: 
Descriptive Statistics, Instant Statistics. (20L)

Module 2: Introduction to R
Introduction, R as a statistical software and language, R as a calculator, R preliminaries, 
Methods of data input, Data accessing or indexing, some useful built-in functions Graphics 
with R, Getting help, Saving, storing and retrieving data. (15L)



Module 3: Descriptive Statistics using R
Introduction, Diagrammatic representation of data, Graphical representation of data, 
Measures of central tendency, Measures of dispersion, Measures of skewness and kurtosis.

(15L)

Module 4: Introduction to OCTAVE
Introduction to numerical computing, Installation, Workspace, help, Variable.
Working with Arrays: Introduction, Arrays and vectors, Operations on arrays and vectors, 
Matrix manipulations, Special matrices. Numerical Computing formalism: Introduction, 
Physical problems, Defining a model . (22L)
Reference books

1. Dalgaard, P. (2008). Introductory Statistics with R, Springer.
2. Jason Lachniet, Wytheville Community College - Introduction to GNU Octave: A 

brief tutorial for linear algebra and calculus students (3rd Edition).
3. Hector Guerrero(2019) Excel data analysis-Modelling and Simulation, 2nd Edition, 

Springer
4. Hubert Selhofer (2016). Introduction to GNU Octave.
5. Rizzo, M.L. (2007). Statistical Computing with R, Chapman and Hall/CRC.

Semester I Core course - 3 
IST1CR04- Statistical Computing Using

Excel/R- I

Type of questions

1. Drawing bar diagrams
2. Drawing pie diagrams
3. Representing frequency distribution using histograms
4. Computation of measures of central tendency
5. Computation of measures of dispersion
6. Computation o f moments
7. Computation o f measures of skewness
8. Computation o f measures of kurtosis
9. Drawing Box diagram for given data

Hours per week -  3Number of credits -2
10. Drawing Lorenz curve for a data and comparing dispersion/ inequality

Semester II -Core course 1 
IST2CR02-Applied Statistics

Textbooks:

Hours per week-4 
Number of credits-4



1. Gupta, S.C. and Kapoor, V.K. (2014). Fundamentals of Mathematical Statistics, 
Sultan Chand

2. Gupta S.P. (2014). Statistical Methods, Sultan Chand & Sons, New Delhi.

Module 1: Correlation and regression (for two variables)

Curve fitting, principle of least squares, Fitting of a straight line, Fitting of second degree 
parabola. Fitting of power curve, Fitting of exponential curves. Selection of type of curve to 
be fitted.
Bivariate distribution, Correlation, Scatter diagram, Karl Pearson coefficient of correlation 
coefficient, coefficient of determination, probable error, standard error, condition for 
significance of correlation coefficient, Rank Correlation, tied ranks, Regression, lines of 
regression, regression curves, regression coefficients. Properties of regression coefficients, 
Angle between two lines of regression. Correlation coefficient between observed and 
estimated value. Applications of correlation and regression in real life. (20L)

Module 2: Correlation and regression (for more than two variables)

Multiple and partial correlation, Planes of regression, Properties of residuals, Coefficient of 
multiple correlation, Generalisation to n variables, Properties of multiple correlation 
coefficient, Coefficient of partial correlation, Generalisation to n-variables. Multiple 
correlation in terms of total and partial correlations, Expression for regression coefficients in 
terms of regression coefficients of lower order, Expression for partial correlation coefficient 
in terms of correlation coefficients of lower order (19L)

Module 3: Index numbers

Meaning and definition-uses of index numbers, Classification of index numbers, Problems in 
the construction of index numbers, Methods of constructing index numbers, Test of adequacy 
of index numbers, factor reversal, time reversal and unit test, Chain base index numbers Base 
shifting-splicing and deflating of index numbers. Consumer price index numbers.

(15L)

Module 4 : Time series analysis

Concept of time Series, utility of time series, components of time series, additive and 
multiplicative models, measurement of trend using graphical, semi-average, moving average 
methods and least square method for straight line. Measurement of Seasonal Variation -  
method of simple average, Ratio to Trend method, Ratio to moving Average Method, Link 
relative
Method. Measurement of Cyclical variations- Residual Method, Measurement of irregular 
variations.

(18L)

Reference books

1. Goon A.M, Gupta M.K. and Das Gupta (2005) Fundamentals of Statistics, Vol. II, The 
Worldpress, Calcutta.

2. Agarwal B.L.(2006 ) Basic Statistics, Wiley Eastern Ltd, New Delhi 
3..Kapur, J.N. and Saxena, H.C. (2010). Mathematical Statistics, S. Chand



4. Mukhopadhyay, P., Mathematical Statistics, New centrai book agency Pvt. Ltd., Calcutta

5.Spiegel, M.R. and Stephens L.J. (2014). Statistics, (5th ed.) Schaum’s outlines of Statistics, 
McGraw- Hill Education.

Semester II - Core Course - 2 

IST2CR03-An Introduction to Probability Theory

Hours per week -  4 
Number of credits -4

Textbooks:

1. Mendenhall, W., Beaver, R.J. and Beaver B.M. (2013) Introduction to probability 
and Statistics, Brooks/Cole Cengage learning.

2. Mood, A. M., Graybill, F.A. and Boes, D.C (2001). Introduction to the Theory of 
Statistics, Tata McGraw-Hill Publishing company Ltd.

Module 1: Probability

The role of probability in Statistics, Events and sample space, mutually exclusive, equally 
likely and exhaustive events, Kinds o f probability-Classical or A Priori probability, A 
posteriori or frequency probability, Probability-Axiomatic, Monotone property of probability, 
calculating probabilities using simple events, Useful counting rules, Event relations and 
probability rules-addition rule for any two events, three events and n-events, Boole’s 
inequality and other theorems based on addition rule (Problems based on the above topics).

(18L)

Module 2: Conditional Probability and independence

Independent and dependent events, The general multiplication rule, conditional probabilities, 
The multiplication rule for independent events, checking for independence, the difference 
between mutually exclusive and independent events, applications, Law of total probability, 
Bayes’s rule (Problems based on above topics). (16L)

Module 3: Random Variables and distribution functions

Random variable, cumulative distribution function, Properties o f cumulative distribution 
function. Discrete random variable, discrete density function o f a discrete random variable, 
Continuous random variable, Probability density function of a continuous random variable, 
Change of variables- methods of Jacobian and cumulative distribution function (univariate 
case) (Problems based on above topics). (18L)



Module 4: Joint distribution functions

Joint cumulative distribution function, Properties of Bivariate cumulative distribution 
function, Marginal cumulative distribution function, Joint density functions for discrete 
random variables, Marginal discrete density, Joint density function for continuous random 
variables, Marginal probability density function, Conditional distributions and stochastic 
independence.(Problems based on above topics) (20L)

Reference books

1. Gupta, S.C. and Kapoor, V.K. (2014). Fundamentals of Mathematical Statistics,
Sultan Chand & Sons, New Delhi.

2. Gupta, S.P. (2014). Statistical Methods, Sultan Chand & Sons, New Delhi.
3. Medhi, J. (2006). Statistical Methods, 2nd edition, New Age International Publishes.

4. Ross, S. (2013). A First Course in Probability, (9th ed.), Pearson Education Publication

Semester II - Core Course - 3
IST2CR04-Demography, Vital and Official

Statistics

Textbook:

Hours per week -  4 
Number of credits -3

1. Goon, A.M., Gupta, M.K. and Dasgupta, B. (2008) Fundamentals of Statistics, 
Vol. II, 9th Edition, World Press.

Module 1: Population Theories

Coverage and content errors in demographic data, use of balancing equations and 
Chandrasekaran-Deming formula to check completeness of registration data. Adjustment of 
age data, use of Myer and UN indices, Population composition, dependency ratio. (16L)

Module 2: Vital statistics: Measurement of mortality, life tables and measurement of 
fertility
Introduction, Rates of vital events. Measurements of Mortality-Crude Death Rate (CDR), 
Specific Death Rate (SDR), Standardized Death Rate, comparative mortality index, Cause o f 
Death Rate, Maternal Mortality Rate (MMR), Infant Mortality Rate (IMR), Case Fatality 
Rate. Life table-description, construction of a life table, abridged life table, King’s method, 
Greville’s method and method of Reed and Merrell, uses of a life table. Measurement of 
fertility -Crude Birth Rate (CBR), General Fertility Rate (GFR), Age-Specific Fertility Rate, 
T otal F ertility Rate (TFR). (20L)

Module 3: Measurement of population growth and morbidity & Graduation formulae, 
population projection

Measurement of population growth-crude rate of natural increase and vital index, Gross



Reproduction Rate (GRR), Net Reproduction Rate (NRR). Measurement of morbidity- 
morbidity incidence rate, morbidity prevalence rate, Graduation formulae used in vital 
statistics-graduation of population data, logistic curve, fitting a logistic curve, Graduation of 
mortality rates, Makeham’s graduation formula, Fitting Makeham’s formula, population 
projection. (20L)

Module 4: Officiai statistics and present officiai statistical system in India

Population Statistics, agricultural statistics, price statistics, industrial statistics, trade statistics, 
labour statistics, transport and communication statistics, miscellaneous statistics, Ministry of 
Statistics & Program Implementation (MoSPI), responsibilities of NSO, programme 
implementation wing and administration division, National Sample Survey (NSS), Central 
Statistics office (CSO), National Statistical commission, Indian statistical institute (16L)

Reference books:

1. http://mospi.nic.in
2. Mukhopadhyay, P. (1999). Applied Statistics, New Central Book Agency, Calcutta.
3. Cox, P.R. (1976) Demography, fifth edition, Cambridge University Press
4. Poston, D.L. and Bouvier, L.F (2010), Population and society- an introduction to 

demography, Cambridge University Press.
5. Keyfitz, N and Caswell. H (2005), Applied Mathematical Demography, 3rd edition, 

Springer.



SEMESTER I
IST1CM06

Computer Science I -  Fundamentals of Computer Science

Theory: 2 hrs. per week Credits: 2

Course Objectives

1. Familiarize with the hardware components of a digitai computer

2. Understand the basic idea of computer components

3. To get an overview of emerging technologies

4. Familiarize with operating systems and its types 

Unit I

Introduction to computer system, uses, types Computers . Data Representation: Number systems 
and character representation, ASCI format, binary arithmetic. Human Computer Interface: Types 
of software-system software, application software .

Unit II

Devices: Input and output devices (with connections and practical demo),keyboard, mouse, 
joystick, scanner, OCR, OMR, bar code reader, web camera, monitor, printer, plotter.

Memory: Primary, secondary, auxiliary memory, RAM, ROM, cache memory, hard disks, optical 
disks.

Computer Organization and Architecture: C.P.U., registers, memory, Inside a computer, SMPS, 
Motherboard, Ports and Interfaces, processors.

Unit III

Network and Communications: Computer Networks -  Types of Networks: WAN, MAN, LAN -  
Benefits of Networks .

Overview of Emerging Technologies: Bluetooth, cloud computing, big data, data mining, mobile 
computing and embedded systems.

Use of Computers in Education and Research: Data analysis, Heterogeneous storage, e-Library, 
Google Scholar, Domain specific packages such as SPSS, Mathematica, R etc.

Unit IV
Introduction to Operating system : Introduction and need of operating system Operating System, 
Evolution of Operating System, Types of Operating System, Functions of an Operating System,

Introduction to operating system for PCs -DOS Windows Linux. -  Linux introduction , Basic 
Architecture of Unix/Linux system . Essential Linux commands .



Reference Books:

1. A. Goel, Computer Fundamentals, Pearson Education, 2010.

2. P. Aksoy, L. DeNardis, Introduction to Information Technology, Cengage Learning, 2006

3. P. K.Sinha, P. Sinha, Fundamentals of Computers, BPB Publishers, 2007

Software Lab I  

2 hours per week 

Experiments

I) The computer lab assignment must include connecting parts of a computer and assembling it to 
an extent, media formatting and installation of some software. Working experience with desktop, 
laptop, palmtop etc

II) Practice of internal and external commands of DOS.

Working practice on windows operating system : creating file, folder. Copying, moving, deleting 
file, folder.

III) Linux Lab:

Experiment with each of these commands: mkdir, rmdir, cd, ls, pwd , cat, head more rm, cp, 
who, date, cal, ma1 and whoami.

Linux lab to Create a new directory named lab2, . Change directories into lab2, . List all files even 
hidden files (directory should be blank), . Create a new file that contains the calendar for this 
month, . List all files again even hidden files (there should be just one file), Display the entire 
contents of that new file, . Delete the file and Ask the system for today’s date .



SEMESTER II
IST2CM06

Computer Science II - Spreadsheet & Database Management 

Theory: 2 hrs. per week Credits: 2

Course Objectives

1: To familiar with organized data collection.
2: Able to design database.
3: Capable to frame queries for various purposes.

This skill based course is structured to enhance database handling, data manipulation and data 
processing skills through SQL. The course will enable its beneficiaries develop data centric 
computer applications.

Unit I

MS-Excel- Modifying a Worksheet -  Moving through cells, adding worksheets, rows and columns 
Resizing rows and columns, selecting cells, Moving and copying cells, Macros -  recording and 
running. Formatting cells -  Formatting toolbar, Dates and times, Auto formatting.

UNIT II

Formula and Functions. Important formulas in Excel, Logical functions, Conditional formatting, 
Charts and data visualization. Filtering, Sorting, Pivot tables in Excel , V lookup etc.

UNIT III

Introduction-Purpose of database systems. View of data, Data Models- Relational Model- 
Relational Model Fundamentals, Database structure, Database Administrator, Database Users. 
Entity Attributes, E-R Diagram, Keys-Primary-Foreign and Candidate keys.

UNIT IV

Introduction to SQL: Basic Data Types, Working with relations of RDBMS: Creating relations ( 
use Create table statement). Modifying relations (alter table statement), Integrity constraints over

the relation like Primary Key , Foreign key, NOT NULL to the tables, DDL- create, alter, Drop, 
DML -Insert into, Select, update, Delete, Aggregate Functions in SQL, Group By and Having, 
Joins (Inner and Outer) .

References:

1. Gruber, M(1990): Understanding SQL, BPB publication

2. Silberschatz, A, Korth, H and Sudarshan,S(2011) “Database System and Concepts”,

6th Edition McGraw-Hill.

3. Desai, B. (1991): Introduction to Database Management system, Galgotia Publications



Software Lab II

Practical :2 hrs. per week

1. Working with excel formula , different type of celi references and linking data 

Logicai functions -  IF, AND, OR and Nested IF function.

2. Math functions -  ROUND, RAND, CELING, FLOOR, INT, LCM, MOD, EVEN, SUNIF, 
SQRT and Trigonometric functions

3. Statistical functions- AVERAGE, AVERAGEA, AVERAGEIF, COUNT, COUNTA, 
COUNTBLANK, COUNTIF, SUM, SUMA, MIN, MINA, MAX and MAXA

4. Formatting cells

5. Creation of database and setting of properties and other attributes such as primary 

key, foreign key and relationships

6. SQL statement for creating, listing, dropping, checking, updating tables

7. Record manipulation using-insert, delete, update

8. Experiments that clarify the importance of keys (Except foreign key)

9. Queries with an Expression and a column alias

10. A simple query that aggregates (groups) over a whole table
11. A query with a literal string in the SELECT list

12. Queries with sub string comparison and ordering

13. Query using GROUP BY and Having

IST2CMP07

Computer Practical I - (Lab 1 and Lab 2) credit :2

Ss Ss Ss Ss Ss Ss Ss



INTEGRATED M.Sc. DEGREE PROGRAMME 
COMPLEMENTARY(MATHEMATICS) COURSE TO INTEGRATED M.Sc.

STATISTICS 
FIRST SEMESTER 

IST1CM05
LOGIC, SET THEORY AND DIFFERENTIAL CALCULUS

Hours per week -  4 
Number of credits -3

Text Books
1. Kenneth H. Rosen: Discrete Mathematics and its Applications (Sixth edition), 

Tata McGraw Hill Publishing Company, New Delhi.
2. George B. Thomas Jr., Maurice D.Weir, Joel R.Hass: Thomas’ Calculus 12th 

Edition, Pearson, 2010.

Module I: Logic And Set theory (25 L)
Propositional logic, Propositional equivalences, Predicates and quantifiers, Rules of 
inference, Introduction to proofs.
Sets, set operations, functions
Text 1: Chapter -  1, Sections 1.1-1.3, 1.5-1.6,
Chapter -  2, Sections 2.1-2.3

Module II: Differential Calculus (22 L)
Rates of change and tangents to curves, limit of a function and limit laws, the precise 
definition of a limit, one sided limits.Tangents and the derivative at a point, the derivative as a 
function, differentiation rules, the derivative as a rate of change, derivatives of trigonometric 
functions, the chain rule and implicit differentiation.

Text 2: Chapter -  2, Sections 2.1 -  2.4,

Chapter -  3, Sections 3.1 -  3.7

Module III: Application of derivatives (15 L)
Extreme values of functions, The Mean Value Theorem, Monotonic functions and the first 
derivative test.

Text 2: Chapter -  4, Sections 4.1 - 4.3

Module 1V: Partial Derivatives (10 L)
Functions of several variables (definition only), Partial derivatives, The Chain Rule. 
Text 2: Chapter -  14, Sections 14.3 - 14.4



Reference Books :

1. Shanty Narayan : Differential Calculus ( S. Chand)
2. George B. Thomas Jr. and Ross L. Finney: Calculus, LPE, Ninth edition, Pearson 
Education.
3. Robert.R.Stoll-Set theory And Logic (Eurasia Publishers, N.Delhi)
4.Schaum’s outline series - Discrete mathematics, second edition

INTEGRATED M.Sc. DEGREE PROGRAMME 
COMPLEMENTARY(MATHEMATICS) COURSE TO INTEGRATED M.Sc.

STATISTICS SECOND 
SEMESTER 
IST2CM05

INTEGRAL CALCULUS AND TRIGONOMETRY

Hours per week -  4 
Number of credits -3

Text Books

1. George B. Thomas Jr., Maurice D.Weir, Joel R. Hass: Thomas’ Calculus 12th Edition, 
Pearson, 2010.

2. S.L. Loney -  Piane Trigonometry Part -  II, AITBS Publishers India, 2009.

Module I: Integrai Calculus (20 L)
Sigma notation and limit of finite sums, The Definite integral, The fundamental theorem of 
Calculus, Indefinite integrals and substitution method, Substitution and area between curves. 
Text 1: Chapter -  5, Sections 5.2 - 5.6

Module II: Application of Definite Integrals (15 L)
Volumes using cross-sections, Volumes using cylindrical shells, Arc length, Areas of 
surfaces of revolution.

Text 1: Chapter -  6, Sections 6.1- 6.4

Module III: Techniques of Integration (17 L)
Basic integration formulas, Integration by parts, Trigonometric integrals, Trigonometric 
substitutions , Integration of rational functions by partial fractions.
Text 1: Chapter -  8, Sections 8.1- 8.4



Module IV: Trigonom etry (20 L)
Complex quantities, Demoiver’s theorem (without proof) Circular and hyperbolic functions, 
inverse circular and hyperbolic function, Separation into real and imaginary parts, Summation 
of infinite series based on C + iS method.(Geometric, Binomial, Exponential, Logarithmic and 
Trigonometric series).

Text 2: Relevant Sections in Chapter 2, 5 and 8.

Reference Books :

1. George B. Thomas Jr. and Ross L. Finney : Calculus, LPE, Ninth edition, Pearson 
Education
2. Shanti Narayan , P .K . Mittal : Integral Calculus ( S. Chand & Company).
3. S.S. Sastry, Engineering Mathematics, Volume 1, 4th Edition PHI.



Semester III-Core Course-1 

IST3CR01-Probability Distributions 
Hours per week –5 

Number of credits - 4 
 

Text books: 

 
1. Gupta, S.C. and Kapoor, V.K. (2014). Fundamentals of Mathematical 

Statistics, Sultan Chand & Sons, New Delhi. 

2. Ross. S. (2010). A First Course in Probability, (8th ed.), Pearson Education, Inc. 

 
 

Module 1: Mathematical Expectations and generating functions 

Mathematical Expectation, Expectation of a function of a random variable, Addition theorem 

of expectation, multiplication theorem of expectation. Expectation of a linear combination of 

random variables, covariance, correlation coefficient, variance of a linear combination of 

random variables, conditional expectation and conditional variance, moment generating 

functions, cumulants, characteristic function. 

(23L) 

 

 
Module 2:   Discrete probability distributions 

Discrete uniform distribution, Bernoulli distribution, Binomial distribution, Poisson 

distribution, Negative binomial distribution, Geometric distribution (including lack of 

memory property), Hypergeometric distribution and their properties (mean, variance, mode, 

mgf, additive property), Fitting of Binomial and Poisson Distributions, Applications. 

(22L) 

 

 
Module 3: Continuous probability distributions 

Rectangular distribution, Exponential distribution (including lack of memory property), 

Weibull distribution, Gamma distribution, Beta distribution of first kind, Beta distribution of 

second kind, and their properties (mean, variance, mode, mgf, additive property), Laplace, 

Logistic and Cauchy distributions. Applications. (22L) 

 

 
Module 4: Normal distribution and Limit theorems 

Normal distribution and its properties (mean, variance, mode, mgf, additive property), 

Normal distribution as a limiting form of Binomial distribution and Poisson distribution. 

Fitting of normal distributions. Standard normal distribution, Estimation of probabilities 

using standard normal tables, Log-normal distribution, applications. Chebychev’s 

inequality and weak law of large numbers-Bernoulli’s and Chebychev’s form, Central Limit 

Theorem, Lindberg Levy and Liapounoff’s forms of CLT, The strong law of large numbers, 

other inequalities,(problems based on above topics), Applications.               (23L) 

 



 

 

 

 



References Books: 

1. Goon A. M., Gupta M. K., and Dasgupta B. (2005). Fundamentals of Statistics, Vol. II, 8th 

edition, World Press, Kolkata. 

2. Hogg R. V., McKean J. W., and Craig A. T. (2014). Introduction to 

Mathematical Statistics, 6th edition, Pearson Education Inc. 

3. Rohatgi, V.K. and Saleh, A.K.MD.E. (2015). An Introduction to Probability and 

Statistics, (3rd ed.), John Wiley & Sons Inc. 

4. R.S.N. Pillai, Bagavathi (2010). STATISTICS- Theory and Practice, S. 

Chand publications. 

5. Medhi J. (2006). Statistical Methods, 2nd edition, New Age International Publishers. 



Semester III-Core Course -2 

IST3CR02-Estimation Theory 

 

 

 

Hours per week – 5 

Number of credits - 4 

 

Textbooks: 

 
1. Gupta S. C. and Kapoor V. K. (2002). Fundamentals of Mathematical 

Statistics, 11th edition, Sultan Chand and Sons. 

2. Miller I. and Miller M. (2014) John E. Freund’s Mathematical Statistics 

with applications, 8th edition, Pearson Education Limited 

 

 
Module 1: Sampling distributions 

Concept of random sample, parameter and statistic, standard error, sampling distribution of a 

statistic, sampling distribution of the sample mean and sample variance. The Chi-square, t, 

and F distributions and statistics following these distributions and their applications. Relation 

among Normal, Chi-square, t and F distributions, order statistics, the theory in practice. (22L) 

 
Module 2: Point estimation 

Point estimation - introduction, Characteristics of estimators-Unbiasedness, Efficiency, 

Consistency, Sufficiency. Robustness. MSE of an estimator, Cramer-Rao inequality and its 

application, Minimum variance unbiased estimator, Rao – Blackwell Theorem. Completeness 

property of an estimator. 

(23L) 

Module 3: Methods of estimation 

The method of moments, the method of maximum likelihood, properties of maximum 

likelihood estimators (statement only), Method of minimum variance, Method of least 

squares, Bayesian estimation, the theory in practice. (22L) 

Module 4: Interval Estimation 

Basic concepts of interval estimation, confidence interval, degree of confidence (confidence 

coefficient). The estimation of means, the estimation of differences between means, the 

estimation of proportion, the estimation of differences between proportions, the estimation of 

variances, the estimation of ratio of two variances, the estimation of correlation coefficient, 

the estimation of regression coefficients, the theory in practice. 

(23L) 

 
Reference books: 

 
1. Casella, G and Berger, R.L. (2002) Statistical Inference, 2nd edition, Thomson 

Learning. 

2. Hogg, R. V., McKean, J. W., and Craig, A. T. (2014). Introduction to 



Mathematical Statistics, 6th edition, Pearson Education Inc. 

4 Mukhopadhyay, P. (1996). Mathematical Statistics, New central Book Agency (P) 

Ltd. Calcutta 

5. Rohatgi, V.K. and Saleh, A.K.MD.E. (2015). An Introduction to Probability and 

Statistics, (3rd ed.), John Wiley & Sons Inc. 



Semester III -Core course -3 

IST3CR03-Statistical Computing using Excel/R– II 

Hours per week – 5 

Number of credits - 4 

 

Type of questions 

 

1. Plotting scatter diagrams 

2. Calculation of correlation co-efficient from bivariate data 

3. Calculation of rank correlation co-efficient from qualitative data 

4. Fitting of straight line, parabola, exponential and polynomial by least square method 

5. Fitting regression lines 

6. Construction of index numbers 

7. Measurement of trend and seasonal variations 

8. Problem based on Bayes’ theorem 

9. Computation of partial and multiple correlation from data for 3 and 4 variables 

10. Finding the equation of regression plane and forecasting when there are 3 or 

4 variables 

11. Fitting of binomial and Poisson distributions and computation of probabilities 

12. Fitting of normal distribution and computation of probabilities 

13. Approximation of binomial and Poisson probabilities using Central limit theorem 

(normal approach) 

14. Lognormal parameter estimation and computation of probabilities 

15. Generation of discrete and continuous random variables 

16. Checking unbiasedness using samples and computation of Uniformly 

Minimum Variance Unbiased Estimators 

17. Estimation of parameters using maximum likelihood method 

18. Estimation of parameters using method of moments 

19. Computation of Minimum Variance Bound Estimators 

20. Computation of interval estimates of mean, difference of mean, 

proportions, difference of proportions, variances and ratio of variances 



Semester IV - Core Course-1 

IST4CR02-Introduction to Sampling Theory 
Hours per week – 5 

Number of credits - 4 

 
Textbooks: 

 

1. Cochran, W.G. (2007). Sampling Techniques, (3rd ed.), John Wiley and Sons. 

2. Parimal Mukhopadhyay (2015). Theory and Methods of Survey 

Sampling, (2nd ed.) Prentice-Hall of India. 

 
 

Module 1: Basic Concepts 

 

Sample survey, some uses of sample surveys, principal steps in a sample survey, the role of 

sampling theory. Complete enumeration versus sampling, sampling and non sampling errors. 

Types of sampling: non-probability and probability sampling, basic principle of sample 

survey Different non random sampling techniques- Judgement sampling, convenient 

sampling, quota sampling. 

(20L) 

 

Module 2: Simple Random Sampling 

 
Simple random sampling with and without replacement, definition and procedure of selecting 

a sample, estimation of the population mean and population total, variances of these estimates 

and estimates of their variances, confidence interval for population mean, simple random 

sampling for attributes, determination of the sample size. Comparison between srswr and 

srswor. 

(23L) 

 

 
Module 3: Stratified Random Sampling 

 
Stratified random sampling: Technique, estimates of population mean and total, variances of 

these estimates, proportional, Neyman and optimum allocations and their comparison with 

simple random sampling. 

(22L) 
 

Module 4: Systematic and Cluster Sampling 

 

Systematic Sampling: Technique Linear and circular systematic sampling, estimates of the 

population mean and population total, variances of these estimates. Comparison of systematic 

sampling with simple random sampling and stratified sampling in the presence of linear 

trend. Cluster sampling- clusters with equal sizes –estimation of population mean and total – 

their variances and estimates of the variances. (25L) 



Reference Books: 

 
1. Gupta,S.C. and. Kapoor,V.K .(2014) Fundamentals of Applied Statistics, Sultan Chand 

& Co. New Delhi. 

2. http://mospi.nic.in 

3. Singh,D. and Choudhary,F.S.(2013) Theory and Analysis of sample survey Designs, New 

Age International Publishers. 

4. Sampath,S.(2005) Sampling Theory and Methods,(2nd ed.), Alpha Science 

International Limited. 



Semester IV - Core Course-2 

IST4CR03-Testing of Hypothesis 
Hours per week – 5 

Number of credits -4 

 

 

Textbook : 

1. Gupta, S.C. and Kapoor, V.K. (2014), Fundamentals of Mathematical 

Statistics, Sultan Chand & Sons, New Delhi. 

 

Module 1: Neyman Pearson Methodology of Testing 

 
Concept of testing of hypothesis, simple and composite hypotheses, null and alternative 

hypotheses, type I and type II errors, critical region, level of significance and power of the 

test. Steps in solving testing of hypothesis problem, Optimum test under different situations- 

Most powerful tests (MP Test), Uniformly most powerful test (UMP Test), Neyman Pearson 

Lemma (statement only), p-value. (25L) 

 

 

Module 2: Tests based on Standard normal and Student’s t distribution 

 

Tests for means and equality of means (when population SD known and unknown), Tests for 

proportion and equality of proportions. Paired t test, Test for correlation coefficient and 

regression coefficients. (22L) 

 
 

Module 3: Tests based on Chi square and F distribution. 

 
Test for population variance, equality of variances, Test for goodness of fit, Test for 

independence of attributes, Test for homogeneity, One way ANOVA. 

(18L) 

 

 
Module 4: Non-Parametric Tests (All Tests as Techniques Only) 

 

Basic ideas, advantages and disadvantages of Non parametric tests, Sign test, Wilcoxon 

signed rank test, Median test, Mann Whitney U test, Kruskal Wallis test and test for 

randomness (run test). Kolmogorov - Smirnov test. 

(25L) 

 

 
Reference Books: 

 

1. Hogg, R.V., McKean, J.W. and Craig, A.T.(2014). Introduction to Mathematical 

Statistics, (7th ed.), Pearson Education Publication. 

2. Gibbons J.D.(1992). Nonparametric Statistics: An Introduction, Sage Publications. 

3. Spiegel, M.R. and Stephens L.J. (2014). Statistics, (5thed.), Schaum’s outlines, 

McGraw-Hill Education.. 

4. Rohatgi, V.K. and Saleh, A.K.MD.E.(2015). An Introduction to Probability and 

Statistics, (3rd ed.), John Wiley & Sons Inc. 



5. Mood A.M., Graybill F.A. and Boes D.C (2001). Introduction to the Theory of 

Statistics, (3rd ed.), McGraw Hill Education (India) Private Limited 

6. John E Freund, Mathematical Statistics (6th edn), Pearson Edn, NewDelhi 



 

 

 

 

 

 

 
Textbook : 

Semester V-Core Course-1 

IST5CR01-Real Analysis I 

 

 

 

 
Hours per week – 5 

Number of credits -4 

1. Robert G Bartle,Donald R. Sherbert(2010), Introduction to 

Real Analysis(Forth edition), John Wiley & sons ,Inc 

 

Module 1: Preliminaries 

 

Sets and functions: Set, Subset, Proper subset, Empty set, Disjoint sets, Equality of sets, Set 

operations, Cartesian product, functions, domain and range of functions, direct image and 

inverse image, Special type of functions –injective, surjective, bijective. Inverse functions, 

Composition of functions. Problem based on these topics 

(20L) 

 
Module 2: Real Number system: 

Mathematical induction, finite and infinite sets, Uniqueness theorem, Countable and 

uncountable sets, algebraic and order properties of real number, Arithmetic –Geometric mean 

inequality, Bernoulli inequality, absolute value, Cauchy, triangle inequality, Completeness 

property, suprema & infima, Archimedean property, Density theorem, nested interval and 

nested interval property. (25L) 

 
Module 3: Sequences: 

Definition of sequences of real numbers, the limit of a sequence, uniqueness of limit, limit  

theorems, Squeeze theorem, convergence of sequence, Monotone sequence,monotone 

convergence theorem, subsequence and Bolzano-Weierstrass theorem, Divergence criteria, 

limit superior and limit inferior, Cauchy sequence and Cauchy convergent criterion, Infinite 

series and its convergence, Ratio test and Root test. (25L) 

 
Module 4: Continuous functions: 

Definition, Boundedness theorem, Maximum minimum theorem, Location of roots theorem, 

Intermediate value theorem, uniform continuity, tagged partition, Differentiation, Interior 

extremum theorem, Rolle’s theorem, Mean value theorem, Taylor’s theorem. 

(20L) 

 

 
Reference books: 

 
1. S.C. and Savitha Arora, Real Analysis, New Age International 

 

2. Bali, N.P (2009). Real Analysis, Laxmi Publications (P) Ltd, New Delhi. 

 
3. Shanti Narayan and Raisinghania, M.D. (2014).Elements of Real Analysis,(17th ed.), 

S.Chand & Company, New Delhi 

4. C. and Savitha Arora, Real Analysis, New Age International 

 
5. Bali, N.P (2009). Real Analysis, Laxmi Publications (P) Ltd, New Delhi. 



6. Shanti Narayan and Raisinghania, M.D. (2014).Elements of Real Analysis,(17th ed.), 

S.Chand & Company, New Delhi 



Semester V-Core Course-2 

IST5CR02-Operations Research 

Hours per week – 5 

Number of credits - 4 

 
Textbook : 

1. Kanti Swarup, Gupta P.K., Man Mohan (2010): Operations Research, 

Sultan Chand and Sons, New Delhi. 

 
Module 1 

Origin and Development of OR, Objectives of OR, Modeling and types of models in OR. 

Linear Programming: Mathematical formulation of LPP, graphical solutions of a L.P.P. 

Simplex method for solving LPP. 

(22L) 

Module 2 

Artificial Variables-Two phase method, Big M-method, Concept of Duality in L.P.P, Dual 

simplex method, Sequencing problem, traveling salesmen problems. (20L) 

Module 3 

General transportation problem. Methods for finding initial basic feasible solutions by North 

West corner rule, Least cost method and Vogel’s approximation method (VAM). MODI 

method to find the optimal solution. Unbalanced transportation problem and degeneracy 

(definitions and simple problems only). Assignment problem-Hungarian method to find 

optimal assignment. 

(28L) 

Module 4 

Inventory models, deterministic inventory models, EOQ models with and without shortages, 

multi-item deterministic models with one linear constraint, EOQ problem with price breaks. 

Game theory, PERT and CPM (20L) 

 

Reference books 

1. Taha, H.A. (2014). Operations Research, Pearson Education Publication. 

2. Gupta R.K. (2010): Operations Research, Krishna Prakashan Media (P) Ltd., Meerut. 

3.Bronson, R.and Naadimuthu, G. (1997). Operation Research,Schaum’s Outline Series, 

McGraw-Hill Education. 

4. Mittal, S.K.and.Goel, B.S. (1990): Operations Research, Pragati Prakashan, Meerut. 



 

 

 

 

 

 

 

 

Semester V-Core Course-3 

IST5CR03-NumericalAnalysis 

 

 

 
 

Hours per week – 5 

Number of credits - 4 

Text book: 
 

1.  S. S. Sastry - Introductory Methods of Numerical Analysis, PHI 

Learning Private Limited Fifth Edition 

 

Module 1: Solution of Equations 

Bisection Method, Method of False Position, Iteration Method, Aitken’s∆ process, Newton– 

Raphson Method, Generalised Newton’s Method and Ramanujan’s Method. 

(24L) 

Module 2: Interpolation 
 

Errors in Polynomial Interpolation, Forward Differences, Backward Differences, Central 

Differences Symbolic Relations, Difference of a Polynomial and Newton’s Formulae for 

Interpolation. (22L) 

 
Module 3: Fourier Approximations 

Fourier series, Fourier transform, Discrete Fourier transform (DFT) and inverse Discrete 

Fourier transform (IDFT). 

(20L) 

Module 4 : Numerical Differentiation and Integration 

Introduction, numerical differentiation and errors in numerical differentiation. Numerical 

Integration, Trapezoidal Rule, Simpson’s 1/3 Rule, Simpson’s 3/8 Rule, Boole’s and 

Weddle’s Rules. (24L) 

 
Reference Books 

 
1. Erwin Kreyszig, Advanced Engineering Mathematics, Tenth Edition Wiley 

New Delhi, 2015. 

2. Scarborough : Numerical Mathematical Analysis 

3. Francis Shield ( Schaum’s Series ) : Numerical Analysis 

4. Hilderbrand : Introduction to Numerical Analysis 



Semester V-Core Course-4 

IST5CR04-Statistical Quality Control 
 

 

 

Textbooks: 

Hours per week – 5 

Number of credits -4 

 

1. Montogomery, D. C. (2009): Introduction to Statistical Quality Control, 6th 

Edition, Wiley India Pvt. Ltd. 

2. Mukhopadhyay, P (2011): Applied Statistics, 2nd edition revised reprint, 

Books and Allied(P) Ltd. 

3. Grant E. L. and Leavenworth R. S. (1980) Statistical Quality control, 

McGraw Hill. 

 

Module 1 

Quality, quality assurance, dimensions of quality, definition of quality control and statistical 

quality control, Statistical Process Control and product control - Seven tools of SPC, chance 

and assignable Causes of quality variation. Statistical Control Charts- operation and uses of 

control charts, probability limits, specification limits, tolerance limits, 3 sigma limits and 

warning limits. (25L) 

Module 2 

Control Charts for Variables: X-bar chart, R-chart & s-chart, purpose of the charts, 

determining the trial control limits, interpretation of control charts. standard out of control 

pattern on control charts. (21L) 

Module 3 

Control charts for attributes: np-chart, p-chart, c-chart and u-chart. Comparison between 

control charts for variables and control charts for attributes, OC, ARL & process capability of 

control charts. (22L) 

Module 4 

Acceptance sampling plans for attributes, producer’s risk and consumer’s risk. Concepts of 

AQL, LTPD, AOQ, AOQL, ATI and ASN- single, double and multiples sampling plans-OC 

curves for single and double sampling plans. (22L) 

 

 
Reference books: 

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

II, 8th Edn. The World Press, Kolkata. 

2. Montogomery, D. C. and Runger, G.C. (2008): Applied Statistics and Probability for 

Engineers, 3rd Edition reprint, Wiley India Pvt. Ltd. 



3. Duncan A. J. (1980) Quality control and Industrial Statistics, Irwin Homewood. 

4. Schilling E. G. (1982) Acceptance Sampling in Quality Control, Marcel Decker. 



Semester V-Core Course-5 

IST5CR05-Statistical Computing using Python 

 

 
Applications of topics covered in Core courses 

1. IST1CR02-Basic Statistics 

2. IST2CR02-Applied Statistics 

3. IST3CR01-Probability Distributions 

4. IST3CR02-Estimation Theory 

5. IST4CR03-Testing of Hypothesis 

Hours per week : 5 

Number of credits : 4 



Semester VI - Core Course-1 

IST6CR01-Real Analysis II 

 
Hours per week – 5 

Number of credits -4 

 
Textbook: 

1. Rudin, W., Principles of Mathematical Analysis, (3rd Edn.) Mc. Graw- Hill, 

1986. 

 

Module 1: 

 

Basic Topology - Finite, Countable and Uncountable sets Metric Spaces, Compact Sets, 

Perfect Sets, Connected Sets. Continuity - Limits of function, Continuous functions, 

Continuity and compactness, continuity and connectedness, Discontinuities. (23L) 

 
 

Module 2: 

Differentiation-The derivative of a real function, Mean Value theorems, The continuity of 

Derivatives, L Hospital’s Rule, Derivatives of Higher Order, Taylor’s Theorem, 

Differentiation of Vector – valued functions. The Riemann – Stieltjes Integral, - Definition 

and Existence of the integral, properties of the integral, Integration and Differentiation. 

(23L) 

 

 
 

Module 3: 

 

Riemann Integration: Partitions and tagged partitions, Definition of Riemann integral , 

Integrability criteria, integrability of continuous and monotone functions, properties of 

integrals, first and second fundamental theorems on integral calculus. (22L) 

 
 

Module 4: 

 
The Riemann – Stieltjes Integral (Continued) - Integration of Vector vector-valued Functions. 

Sequences and Series of Functions - Discussion of Main problem, Uniform convergence, 

Uniform convergence and continuity, Uniform convergence and Integration, Uniform 

convergence and Differentiation. 

(22L) 
 

 

Reference Books: 

 
1. S.C. and Savitha Arora, Real Analysis, New Age International 

2.  L.M. Graves : The theory of functions of a real variable, Tata McGraw-Hill Book Co 

(1978) 

3. M.H. Protter & C.B. Moray : A first course in Real Analysis, Springer Verlag UTM 

(1977) 



4. S.C. Saxena and SM Shah : Introduction to Real Variable Theory, Intext Educational 

Publishers San Francisco (1972). 

5. Hewitt and Stromberg K : Real and Abstract Analysis, Springer Verlag GTM 25 

(1975)Reprint 

6.  S.R. Ghorpade & B.V. Limaye : A course in Calculus and Real Analysis, Springer 

2006. 

7. Bali, N.P (2009). Real Analysis, Laxmi Publications (P) Ltd, New Delhi. 

8. Shanti Narayan and Raisinghania, M.D. (2014).Elements of Real Analysis,(17th ed.), 

S.Chand & Company, New Delhi 

9. S.C. and Savitha Arora, Real Analysis, New Age International 

10. Bali, N.P (2009). Real Analysis, Laxmi Publications (P) Ltd, New Delhi. 

11. Shanti Narayan and Raisinghania, M.D. (2014).Elements of Real Analysis,(17th ed.), 

S.Chand & Company, New Delhi 



Semester VI-Core Course-2 

IST6CR02-Complex Analysis 

Hours per week: 5 

Number of credits : 4 

Text book: 1. Brown J.W. and Churchill R.V. (2009) Complex variables and applications 

(8thedition), The Mc-Grow-Hill companies 

Module 1: Complex Numbers 

Sum and products, basic algebraic properties, further properties, Vector and moduli, complex 

conjugates, exponential form, products and powers in exponential form, arguments of 

products and quotients, Roots of complex numbers, examples. 

(20L) 

Module 2: Analytic functions and elementary functions 
 

Functions of a complex variable, limits, theorems on limits, continuity, derivatives, 

differentiation formulas, Cauchy-Riemann equations, polar coordinates, analytic functions, 

examples, harmonic functions, the exponential function, the logarithmic function, complex 

exponents, trigonometric functions 

(24L) 

Module 3: Integrals 

Derivatives of functions w(t), definite integrals of functions w(t), contours, contour integrals, 

some examples, Cauchy-Goursat theorem (without proof), Cauchy integral formula, an 

extension of the Cauchy integral formula, some consequences of the extension, Liouville’s 

theorem and the fundamental theorem of algebra, maximum modulus principle. 

(22L) 

Module 4: Series, Residues and poles 

Convergence of sequences, convergence of series, Taylor’s series (without proof), examples, 

Laurent’s series (without proof), examples, Isolated singular points, residues, Cauchy’s 

residue theorem, three types of isolated singular points, residues at poles, examples, zeros of 

analytic functions, zeros and poles 

(24L) 

Reference Books: 

1. John M. Howie (2003) Complex Analysis, Springer 

2. Lars V. Ahlfors (1979) Complex Analysis – An introduction to the theory of analytic 

functions of one complex variables (3rd edition), McGraw-Hill education) 

3. H.S. Kasana (2013) Complex Variables: Theory and Applications, 2nd edition, PHI 

learning private limited. 

4. Shanti Narayan and Dr. P.K. Mittal (1956)- Theory of functions of a complex 

variable, S. Chand. 



Semester VI-Core Course-3 

IST6CR03-Markov Processes and Queueing Models 

Hours perweek – 4 

Number of credits -3 

Module 1 
 

 

Introduction to stochastic processes:- classification of stochastic processes, wide sense and 

strict sense stationary processes, processes with stationary independent increments, Markov 

process, Markov chains- transition probability matrices, Chapman-Kolmogorov equation, 

computation of higher step transition probabilities. (19L) 

 

 
Module 2 

 
First passage probabilities, criteria for recurrent and transient states, Communication of 

states, Reducible and irreducible Markov chains, mean recurrence time, classification of 

states Stationary distribution and limiting probabilities (18L) 

 

 
Module 3 

 
Poisson processes, derivation and properties, inter-arrival time distribution and waiting 

times, birth and death processes, Kolmogorov differential equations, linear growth process 

with immigration (17L) 

 

 
Module 4 

 
Basics of Queueing Theory, steady-state solutions of Markovian queues - M/M/1, M/M/s, 

M/M/∞ models, Queue length, System length, Mean Waiting time, Little’s Formula, M/M/1/k 

queues. M/G/1 and G/M/1 queues and their interarrival as well as waiting time distribution 

(18L) 

 

 
Reference Books : 

 
1. Karlin S. and Taylor H.M. (1975) A First Course in Stochastic Processes, Second 

Edition, Academic Press, New-York. 

2. Medhi J. (2017) Stochastic Processes, Second Edition , Wiley Eastern, New Delhi 

3. Ross S.M. (2007) Stochastic Processes. Second Edition, Wiley Eastern, New Delhi 

4. Donald Gross , John F. Shortle , James M. Thompson , Carl M. Harris (2012) 

Fundamentals of Queueing Theory, Edition 4 Wiley Asia 



Semester VI - Core Course-4 

IST6CR04- Actuarial Statistics 

Hours per week – 4 

Number of credits-3 

 
Textbook: 

 

1. Shailaja R. Deshmukh (2009), Actuarial Statistics, an introduction using R, 

Universities Press (India ) Private Limited. 

 
Module 1: Insurance Business & Future lifetime distribution and life tables 

 

Insurance Business- Introduction, what is actuarial science?, insurance companies as business 

organisations, concept of risk.Future life time distribution and life tables-Introduction, future 

lifetime random variable, curate future-lifetime, life tables, assumptions for fractional ages, 

select and ultimate lifetables 

(18L) 
 

Module 2: Actuarial present values of benefit in life insurance products 

 
Introduction, compound interest and discount factor, benefit payable at the moment of death, 

benefit payable at the end of year of death, relation between ὃ and ὃ
Ӷ
 

(17L) 

Module 3: Annuities and Premiums 
 

Annuities- Introduction, annuities certain, continuous life annuities, discrete life annuities, 

life annuities with mthly payments Premiums-Introduction, loss at issue random variable, 

fully continuous premiums, fullydiscrete premiums, true mthly payment premiums, gross 

premiums 

(19L) 

 
Module 4: Reserves and multiple life contracts 

 

Reserves-Introduction, fully continuous reserves, fully discrete reserves 

Multiple life contracts-Introduction, joint life status, last survivor status (18L) 
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