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Rough Set Theory

[3rd Semester, Second Year]

Course Description

Offered by Department Credits. Status. Code
Mathematics 400 Elective MAgo3201MA
[Pre-requisites: Graduation level Mathematics]

Course Objectives

To provide an overall picture of theoretical developments and mathematical structures essential for Rough set theory covering logical,
algebraic, and topological methods. It gives a unique view of the mutual relationship between fuzzy and rough set theories. Students will
e able to apply Rough set theory in decision-making in real-world problems.

Course Content

Unit-1

An introduction of Rough Set Theory, exact Set, rough sets, approximations, set algebraic structures, topological structures, logical
‘aspects of rough sets, decision systems, knowledge reduction: discernibility approach, reducts in decision systems. rough membership
functions, rough mereology, rough mereology in uncertainty in complex nformation system.

Unit2
Generalized and approximate reduct: frequency based reducts, local reduets and dynamic reducts. Template techniques; template
‘goodness measures, searching for optimal deseriptors, methods and applications of rough sets in data analysis and management.

Unit3
Discreization: value partition via cuts, heuristics, pattern fnding from rough set approximations, rough verses fuzzy sets (ke rough
fuzzy sets and fuzzy rough sets), rough sets in clustering, rules generation, and feature selection, decision support models.

Unit-4
Mathematics of rough sets: indiscenibility relations, clasification/approximation spaces of an information system, topology of rough
Sets, metrics on rough sets, almost rough sets, fratals,algebra and logic of rough sets, applications of rough setsin real world problems.

Course Materials

Required Text: Textbooks

1. Advance in Soft Computing: Rough Sets Mathematical Foundations by Lech Polkowski, Physical-Verlag A
‘Springer-Verlag Company, 2002

2. Rough Sets Selected Methods and Applications in Management and Engincering by Georg Peters, Pawan Lingras,
‘Dominik Slezak, Springer, 2012

3. Rough Sets and Data Mining Analysis of Imprecise Data by T.
1997

. Lin and N. Cercone, Kluwer Academic Publishers,

‘Optional Materials: Reference Books
1. Studies in Computational inteligence 708: Thriving Rough Sets by G Wang, A. Skowron, . Sleak, L. Polkowski, Springer, 2017
2. An Introduction to Rough set Theory and its applications: A tutorial by Z. Suraj, ICENCO Cairo, Egypt, 2004,
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Mathematical Modeling

[3rd Semester, Second Year]

Course Description
Offered by Department Credits Status. Code
Mathematics 400 Elective MAgo3202MA

[Pre-requisites: Graduation level Mathematics]

Course Objectives
“The aim of this course s to provide the basic concept, principles and methods of mathematical modeling o study the simple
‘and complexsystemsin science and engineering.

Course Content

Units

Basics of Mathematical Modeling: Introduction to Mathematical Modeling, Characteristics and classifications, Limitations,
‘Modelling approaches, Elementary mathematical models, Autonomous and non-autonomous models, Discrete and continuous
time models, Delay models.

Unit2
Mathematical Modeling through Ordinary Differential Equations:Linear growth and decay model, Nonlinear growth and decay

‘models (Logistc law of population growth), Mathematical Modelling through System of Ordinary Differential Equations of
firstorder: Predator models, Mathematical modeling of epidemics.

Unit3

‘Mathematical Modeling through Difference Equations: Need for Mathematieal Modeling through Difference Equations, Simple:
Models, Basic Theory of Linear Difference Equations with Constant Coefficient, Mathematical Modeling through Difference
Equations in Population Dynamics, Genetics, Probabilty Theory and its Models.

Unite4

Mathématical Modeling throvgh Partial Differential Equations: Situation Giving Rise to Partial Differential Equations Models,
Mass-Balance Equations: Fist Methods of PDE Models, Momentum-Balanee Equations: Second Methods of PDE Models,
PDE model for Population Dynamics, Nature of PDEs, Iniial and Boundary Conditions.

Course Materials

Required Text: Textbooks
1. M. Mesterton-Gibbons, A Concrete Approach to Mathematical Modeling, John Wiley & Sons, Inc
2. J.N. Kapur, Mathematical Modeling, New Age International PV1. Limited Publishers
3. C.L. Dym, Principles of Mathematical Modeling, Elsevier Academic Press

Optional Materials: Reference Books
1. RK Upadiyay &amp; SRK. Iyengar, Inroduction to Mathematical Modeling and Chaotic Dynamics, CRC press
Taylor &Francis Group

2. . Berry, K. Houston Mathematical Modeling, Edward Amold Publisher
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Mathematical Physiology

(3 Semester, Second Year]

‘Course Deseription

Offered by Department Credits status Code
Mathematics 400 Hlective MAgo3203MA
[Pre-requisites: Graduation level Mathematics)

Course Objectives

“This course i to begin the earning of the basic ideas ofthe cellular physiology.

Course Content

Unit-:

Cellular Physiology &Biochemical reactions: The law of mass action, Enzyme kinetics, the equilibrium approximation, the
quasi-study state approximations, Enzyme Inhibition, cooperativiy-

Unit-2:
Cellular Homeostasis& Membrane Ion Channels: The cell Membrane, Diffusion, Ficks law;The membrane potential, the Nernst
‘potential, current voltage relationshipBarrier Models, fon transport channels, channel gating.

Excitablity: The Hodgkin Huxley Equations, Membrane curent n nerve. Membrane currents during a voltage clamp. Membrane
andpropagated actionpotentials,Dynamics of Type 1and Type 11 neural modiels.

Unil
Calcium dynamiecs: Basic mechanism of calcium oscillation, Two pools models, The mechanisi of calcium release, De young -
Kelzer Model, Keizer-Levine model.

Course Materials

Required Text: Textbooks

1. Keener and Sneyd, Second EA., Vol. 1, Mathematical Physiology 1998

2. Dupont Falcke, Vieien Kirk &Sneyd, Models of Calcium Signaling Interdisciplinary Applied Mathematics Book, Ist edition
2016

‘Optional Materials; Reference Books

1. Ermentrout and Terman, Mathematical Foundations of Neuroscience:Interdisciplinary Applied MathematicsSeptember
202

. J. Mazumdar, An Introduction to Mathematical Physiology and Biology; 16 (Cambridge Studies in Mathematical

‘Biology, 1999 = . ('\n‘ =
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Programming in C++

(3" Semester, Second Year]

Course Description

Offered by Department Credits Status. Code
Mathematics 301 Elective MA03204MA

[Pre-requisites:Introductory knowledge of computer science]

Course Objectives

The students will understand algorithms for mathematical and scientific problems, components of computing
systems, data types and structures. Develop modular programs using control structures. Write programs o solve real
world problems using object-oriented features.

Course Content

Unita
Introduction to computers: Basics programming language of C++, Basic data types of C+ - int, float, double, char,
bool, void. Flow of Control - Conditional statements - I-lse, Switch-case constructs, Loops ~ for, while, do-while.

Unit2

Functions: user defined functions, ibrary functions, parameter passing - call by value, call by reference, return values,
‘Recursion. Arrays - Single, Multi-Dimensional Arrays, initialization, accessing individual elements, passing arrays as
parameters to functions.

Unit:g
Pointers and Dynamic Arrays: Multidimensional Dynamic Arrays, creation and deletion of single and multi-
dimensional arrays. C Strings, Standard String Class. Inheritance and Polymorphism.

Unit-y
1/0 Streams, tream lags,stream manipulators, ormatted 1/0, binary 1/0, Character 1/0, Fie 1/0 - Opening,closing
and editing fls. Exception handling and Interfaces

Course Materials

Required Text: Textbooks

1. Walter Savitch, Problem Solving with C+-+, Sixth Edition, Pearson, 2007

3. Cay Horstmann, Timothy Budd, Big C+-+, Wiley, Indian Edition, 2006

3 E. Balagurusamy, Object-Oriented Programming with C+-+, McGraw-Hill Education (India)
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Programming in R

[3 Semester, Second Year]

Course Deseription
Offered by Department. Credits Status Code
Mathemat 301 Elective MA903205MA

[Pre-requisites: : Introductory knowledge of computer science]

Course Objectives
The stadents will be able to understand import, review, manipulate and summarize datasets in R, descriptive
‘analytics over large-scale data, and their appropriate statisticaltests using R..

Course Content

Unit1
Introduction to R, using R as a caleulator, Numbers, words and logicals, missing values (NA), Basic Maths, Variables,
Vectors, and their attributes, Arays, Lists, Matrices, Data Frames, and Classes. System and user-defined objects.
Accessing data. Data in thesystem and data outside the system.

Unit-2
R Programming Structures, Control Statements, Loops, Looping Over Non-Vector Sets, If-Else, Arithmetic, and
Boolean Operators and values, Default Values for Argument, Return Values. Random number generation
distributions, the practice of simulation. Basic Statistics, Corrlation and Covarianc, Linear Regression, and Multiple
Linear Regression.

Unit:3

Graphs n R: histograms and density plots for characterizing one variable ata . Seatter plots for two variables.
line graphs, box plots, and maps using R and related packages. Design customized charts and plots using annotations,
axis ttles, ext labels, themes, and faceting.

Unit-4
Probability Distributions, Normal Distribution, Binomial Distribution, Poisson Distributions, T-Tests, ANOVA.
Generalized Linear Models, Loistic Regression, Nonlinear Models, Sampling, Random Forests.

Course Materials

Required Text: Textbooks
1.The Artof R Programming, Norman Matlff, Cengage Learning
2 Rfor Everyone, Lander, Pearson

3. An Introduction To Statistical Learning With Application i R by Trevor Hstie and Rob Tibshirani
4. Learning RStudio For R Statistical Computing by Mark P. Jvan der Loo [ V.
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Programming in Python

[37 Semester, Second Year)

Course Description.
Offered by Department Credits Status Code
Mathematics 301 Elective MA903206MA

[Pre-requisites: Introductory knowledge of computer science)

Course Objectives

“The students wil e able to understand data types, contrl structures, algorithm development, and program design
ith functions, solve problems, explore realworld software development challenges, and create practical and
contemporary applicatons.

Course Content

Unit1

“The concept of data types; vriables, assignments; jmmutable variables; numerical types; arithmetic operators and

expressiont; comments in the program; understanding error messages; Conditions, boolean lgic, logical operstors;

Tanges; Control statements: if-clse, loops (for, while); short-crcuit (azy) evaluation; Strings and text fi

Tanipulating fles and directories os and sys modules txt file: reading/writing tex and numbers from/to a file;

ereating and reading a formatied file csv or tab-separated); String manipulations: subscript operator, indexing,

slicinga string.

Unit-2

Liss, tuples, and dictionaries; basiclst operators,replacng, insrting, removing an element; searching and sorting

T, dicionary ltrals, adding and removing keys, accessing and replacing values; traversing dictionaries; Design
ing redundancy, complexity; arguments and return values; formal vs actual arguments, named

Unit-3

Simple Graphics and Image Processing: “turde” module; simple 2d draving -color, shapes; digial images, image fle
Tormats, image processing: Simple image manipulations with ‘image’ module (convert to by, greyscale, blur, etc).
Classes and OOP: classes, objects, attributes and methods; defining classes; design with classes, data modeling;
persisient storage of objects; inheritance, polymorphism, operator overloading (_eq_, _str_ lc); abstract classes;
exception handling, try block

Unit-4

Graphical user nterfaces; event.driven programming paradigm; tkinter module,creating simple GUY; butons,label,
entry fields, dialogs; widget attributes - sizes,fonts,colors layouts, nested frames

Course Materials

Required Text Textbooks

1. T. R Padmanabhan, Programming with Python, Springer, st Ed., 2016

5. Kenneth Lambert, Fundamentals of Python: First Programs, Cengage Learging, 15t Ed., 2012
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Functional Analysis

[4th Semester, Second Year]

Course Description

Offered by Department Credits status. Code
Mathematics 400 Core Mago101MA
[Pre-requisites: Graduation Level Mathematics]

Course Objectives
o familaize with the basic toel of fanctional analysis involving normed spaces, Banach spaces, Filbert spaces and
e propertiesdependent on the dimension and the bounded linear operators from one space to another.

Course Content

Uit
Normed linear spaces, Banach spaces; Clasical examples: C([0,11), k., o Cor Ly{0.1; Continuity and boundedness
of linear operator.

Unit-2
Quotient spaces; Fiite dimensional normed spaces; Resz lemma, (noncompactniss of unit ball; Separabily with
examples.

Unit:3
Hahy Banach extension theorem, Open mapping theorem, Closed graphtheorem, Uniform boundedness principle.

Unitg
‘Hilbert spaces, Projection theorem; Orthonormal basis, Bessel inequality, Parseval equality; Dual, Duals of ‘classical
Cpaces-on I L{o]; Ries representation theorem, Adjint o an aperator:

Course Materials

Required Text: Textbooks
1.F. Kreyzi, Introduction to Funetional Analyss ith Applications (John Wiley & sons, Nevw York 1978)
2.M.. Nait, Functional analysis (PHI-Learning, New Delhi, Fourth Print 2014)

Optional Materials: Reference Books

1. B, Limaye, Functional Analysis (New Age Internationals 1996)

5. M, Fabian, P. Habala, P. Hajek, V. M. Santalucia, J. Pelant and V. Zizler, Functional analysis and infinite-
dimensional geometry (Canadian Math. Soc, Springer 2001)
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Stochastic Processes

[othSemeste,Second Year]

Course Description
Ofered by Department credits statas code
Mathematics 400 Hectve MagosonIA

[Prerequisite: Graduation Level Mathematics)

Course Objctives: The main abjectve o understand the baskcs of sochasic processes, Markor Process, dentiy the concept of
e matesacs, s coneept of stochaste rocescsfn qveaing and Iventory ystems with iy the applcationsof Markov
proceses.

Course Content

Unies

i Proceses: Defnion and cxamplesof stohastic procescs, Clssfcation and properties of soshastic proceses, Markov
S et and cxamples, Tranditon probabilty matrcs, Clasifction of sttcs of 3 Markov chain, Limitig distribution,
rnemsination of higher oder tansiton probabiis, Stabilty of  Markov chn, Graph theoretc approsch, Markov chans with
e o o stes, Reducile Markov cains, Mrkov chins vith coninious sae spaces, Non-homogencous Markoy
‘hains, Applcations o Markov chains.

eneal processes: Renewl processsincontnous e, reneval equation, Renewal theorens, Residusl and excess lfeime, Reneval
B Do, Regenertivereneval roceses, Generaization o th clssical enewaltheory,Branching procss.

vnitg

Sttt processs n quening an inventoy: General coneepts of qing systens, Scady tate and transent beharior
e i aeking theoy, Hlementary mentory modes; Determinstic and stochastc models, Imeatory modes vith price
e ot Beonomic.oner-quatity (EOQ) model with storage limiatio, Sigle- and mult-period probabilstic inventory
madak.

bty
e 4sction o Brownian motion Winer processs,Differentil cquations for a Wiencr process, The st pasagetme distrbutionfor
A \Wier proses,Brownian metion with Arif, backvard and forvarddiffsion equations Martingal’s poces.

Course Materials

Requied Tt Textbooks

Mo, Stochastie roceses, rd ., New Age Iterntionl Pblshers, New Delh, 2009

37,0, Kolbara, Introdactio to Modeling and Anlysis o Stochastc systens, 2° ., Springer, 2011
- H.A'Taha, Operations Research: An ntroducton, P, 2008

3 0% Sharma, Opertions Research- Theory and pplcations, Macrilan, 2006

Optional Materals: Reference Books

R . Sharma,Himansbo Sharma, OperationsRescach: Theory, Methods and Appictions,Kedarath Ram Nath, 2010
.. He, Fudamental o Matr. Anayti Methods,Springe, New Yok, 014

2 Cenets, Nonmnegative Matrices and Markov chains, Springer Seres in Statistics, Springer, 2006
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Mathematical Ecology

(ot Semeste, Second Year]

Coure Descrpte

Ofcrd by Department credits Stas ot
Mathemates o0 Hetie MagosaoaMA
[Prerequistes Bsic of Mathematia Modeling]

Course Objectves

e e ourse I 1o Ieam th: basics of iferent population growth models and the nterscting speces modls.
evioing e spialy stractured model an the bifurcation anslyi of dymamcal systes.

Coune Content

oy

e ecis Models: Exponential logsi and Gompetsgrovth,Harvest mode;bifitions ad breakpolts, sacastc
i and death proceses, Discret i models, Delay models, Branching proces.

itz

e ing Popaatons: sl prdatr:pey model,To e o ot 1 e, Gl biuetion n preatorpr) ol
e mehel. Dsree time prdato, Competiton model, Mtualsm model,Harvest models nd optimal control thery

sy
oy Stsctred Models Formsltig spatlly siructre model,sptly seady sates: o e, patily sy
‘ats:nonlinea problems, Models o pread

nies

Draomical Sytem AnalysisDynamicl system Cenral maniod and Normal form,atrscon SIC 1D map. Logitc mapy
D s ponralaed Bakefs map, Bifurcations Soddle-node, Transeitcal, pichork, Hopf- bifucain, Clobal
bifurcations.

Coune Materals

Required Text: Textbooks

T arkkot, Elment of athematca Eclogy, Cambridge Uniersty Pres, 3001
2.3 uray, Mathemmatcal Bilog, Springer, 2002

Optionsl Materals Reference Books

O g, Itrdocion o Applied Nonlineas Dyl st and Chao,Spriges Ve, New Yrk, Second B
2003

2 Stemn H.Stogatz, Nonlinear Dynamicsand Chaos, Westview Pres, 2001~
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Cryptography
(4 Semester, Second Year]
Course Description

Offered by Department

Credits Status Code

Mathematies 4-00 Elective MAQO4203MA

[Pre-requisites: Graduation Level Mathematics]

Course Objectives

The main objective to understand the fandamentals of cryptography, the mathematical background of eryptography, various security
application and introduction of hashing and digital signature techniques

Course Content

Unit-
Introduction of terminology in Cryptography, Mathematical background: Euclidian Algorithm, Factoring into prime, Congruence, The

Chinese Remainder Theorem, Modular Exponentiation, Fermat's Little Theorem, Primitive root, Residue class ring, Field, Polynomial
over Field, Construction of Finite Fields.

Unit-2:

Encryption Schemes, Symmetric and Asymmetric Cryptosystems, Cryptanalysis, Classical Cryptosystems: Shift Cipher, Affine Cipher,
The Vigenere Cipher, Substitution Cipher, Binary number and ASCII, One-time Pads, Pseudo-random Bit generation, LFSR Sequences,
Stream Cipher, Block Cipher.

Unit-3:
Probability, Conditional Probability, Birthday Paradox, Perfect Secrecy, Cryptographic Boolean functions, DataEncryption Standard,
DES Algorithm, Differential Cryptanalysis, Advanced Encryption Standard, Basic Algorithm, Decryption.

Unit-4:

RSA Cryptosystem, RSA Algorithm, Attacks on RSA, Factoring, The RSA Challenge, The Public key Concept, Hash Functions, The
Secure Hash Algorithm, Multicollisions, RSA Signatures, Hashing and Signing, Birthday Attacks on Signatures. The Digital Signature
Algorithm, Digital Cash.

Course Materials

Required Text: Textbooks

1. William Stallings, “Cryptography and Network security Principles and Practices”, Pearson/PHI, 4% ed., 2006
2. Atul Kahate, “Cryptography and Network Security”, McGraw Hill, 3rd ed, 2003

3. Johannes A Buchmann, “Introduction to Cryptography”, Springer, 2MEd.

Optional Materials: Reference Books

1. W. Mao, “Modern Cryptography - Theory and Practice”, Pearson Education, Second Edition

2. Charles P. Pfleeger, Shari Lawrence Pfleeger — Security in computing Third Edition -Prentice Hall of India

3. Wade Trappe, Lawrence C Washington, “Introduction to Cryptography with coding theory”, 2nd ed, Pearson, 2007

'+ Thomas Cusick, Pantelimon Stanica, “Cryptographic Boolean Function and Applicgiion”, 2% ed. Academic Press, 2017
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Modeling of Physiological Mechanism

(4 Semester, Second Year)

Course Descrption

Offered by Department. Credits
Mathematics 400
[Pre-requisites: Graduation level Mathematics]
Course Objectves

e eenibes the calcium signaling in different celltypes. It also provides appropriate descriptions for cach channel
{nvolved m ntracelulr cacium dynamics with realistic, up-to-date examples.

Course Content

Unit-2:

Cellalar Physiclogy: Introduction and common festures of calcium dyanmies, Agonist, recpors and second messanger,
Toemal compariments, Internal Calcum release channels, IP3 iffusion, calcium influ, cacium removal from e intemal
cytoplasm.

Unit-2:

Caleum t0olkitG proten coupl recptors, A simple GPCR. model, More complex resptors models, sarco/endoplastaic
reticulum Ca®*ATPase, or SR Ca®*ATPase (SERCA ) and Plasama membrane Ca*ATPase (PMCA) models.

Unit-g3:
Mitochondrial Model: The mitochondrial unipoter model, Sodium Calcium exchanger, Voltage gated calcium channels,
Receptor operated and store operated channels,inositole-triphosphate receptors, Ryandine receplors.

Unit-4:
Modellngprincipls: Types of models,spaially Homogeneous models, A moel based on IPR dynamics. A model based on
ER reflling Caleium excitabilty and calcium induced calcium release models.

Course Materials

Required Text: Textbooks.

1 Keener and Snegd, Second E4. Vol 1, Mathematical Physiology 1998

e Falehe, Vieien Kirk & Sneyd, Model of Cleium Signaling nterdiscplinary Appied Mathematis Book, st editon
2006

Optional Materal: Reference Books

Ot and Terman, Mthematical Foundations of Neuroscience:Inerdisciplinary Applied Mathematies September
2012

2 3N szumdar, AnTntroduction to Mathematical Physiology and Biology: 16 (Cambridge Studi in Mathematical iclogy,

pekcly Py
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Fluid Dynamics

[4™ Semester, Second Year]
Course Description
Offered by Department Credits Status Code

Mathematics 400 Elective MA904205MA
[Pre-requisites: Graduation Level Mathematics)

Course Objectives
To expose students to understand the basic concepts n fluid dynamics. To enable students tolearn basic concepts about kinematics of
fuids in motion, equations of motion of a fuid, general theory of stress and rate of strain, viscous fluid flow.

Course Content

Unit1

Kinematics of flids in motion: Real fluids and ideal luds, velocity ofa fluid at a poiat, streamlines and path lines,steady and unsteady
flow, the velocity potential, the velociy vector, ocal and partcle rates of change, the equation of continuity, acceleration of fluid,
conditions at rigd boundary.

Unit-2

Equations of motion of a luid: Euler's equations ofmotion, Bemnouli's quation, some flows involying axial symmetry, some special two-
dimensional flows. Some three-dimensional flows: Introduction, sources, sinks and doublets, axisymmetric flows, Stokes' stream
function. The Milne-Thomson circle theorem, the theorem of Blasius-applications.

Unit-3
General theory of stress and rate of strain: Introduction, Newton's law of viscosity, Body and surface forces, Stress analysis in fl
‘motion, relations between stress and rate of strain, Constitute equations for Newtonian fluid, Stokes hypothesis.

Unit-4

Viscous fuid flow:The Navier-Stokes’ equations of motion of viscous flud, steady motion between parallel planes, steady flow through
tube of uniform circular cross section and steady flow between concentric rotating cylinders. Steady viscous flow in tubes of uniform
cross section, a uniqueness theorem, tube having uniform elliptic cross section, tube having equilateral triangular cross section, steady
flow pasta fixed sphere.

Course Materials

Required Text: Textbooks
1.F. Chorlton, Fluid Dynaics, CBS Publishers, Delhi, 2004
2. L. M. Milne Thomson, Theoretical Hydrodynamics, Dover Publications, 1960

Optional Materials: Reference Books

1. An introduction to Fluid Dynamics, G. K. Batchelor, Cambridge University Press, 2012

2.7, C. Papanastasiou, G. C. Georgiou, A. N. Alexandrou, Viscous Fluid Flow, CRC Press, 2000
M D Raisinehania. Fluid Dynamics, S.Chand & Company Pvt. Ltd., 2014
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Data Structures and Algorithms using C++

(49 Semester, Second Year]

Course Deserption
Offered by Department Credits Status. code
Mathematics 304 Elective MA904206MA

[Pre-requisites: Introductory knowledge of computer science]

Course Objectives

‘The stadents will understand the knowledge of ADT, to dentify data structures suitabe tosolve problems, o develop.
and analyze slgorithms for binary trees, binary graphs, stacks and quenes, to study of mplement sorting and
searching.

Course Content

Units

ASymptotic Notations: Big-oh, Big-omega, Theta, Litle-ch, Litt-omega noations, Properties of Asymplotic
Notations Analysis of Algorithms: RAM Model, Analysisof Herative and Recursive Algorithms.

Unita

Abstoact Data Types (AD'TS), Implementation and Applicatons of Stacks, Operations and Application of Queves,
‘Aveay Implementation of Cirular Quetes, Iplementation of Stacks using Queues, Implementation Queues using
‘Stacks, Linked Lists, Search and Update Operations on Varieties of Linked Lists, Linked List Implementation of
Stacks and Queves.

Unity

Sorting Alorithms: Stability and In-Place Propertie, Inserion Sort, Merge Sort, Quick Sort, Heap Sort, Lower
Bound for Comparison Based Sorting Algorithms, Linear Sorting Algorithms: Counting Sort, Radix Sor, Bucket Sort
Unite4

Introduction to Trees, Tmplementation of Trees, Binary Trees, Tree Traversals with an Applicaion, Binary Search
Trees (BSTS), Query and Updte Operations on BSTs, AVL Trees, Rotations, Search and Updte Operations on
Balanced BSTs, Splay Trees, B-trees. Grophs: Graph terminology, Representation of graph, path matrix, BFS
(breadthfirstscarch), DFS (depth-first search), topologialsortng, Warshallsalgorithm (shortest path algorithm).

Course Materials

Required Text: Textbooks.

3 Thomas H. Cormen, Charles . Leiserson, Ronald L. Rivest and Clifford tein, Introduction to Algorithms, Second
‘Editon, PHI, 2009

2. Mark Allen Weiss, Data Structures and Algorithm Analyss in C+-+, Third Edition, Pearson Education, 2006

Optional Materials: Reference Books

s Horowitz,Sart Sahni and Sanguthevar Rajasckaran, Fundamentals of Computer Algorithms, Second Edition,
Universitie Press, 2011

2 Michadl T Goodrich and Raberto Tamassia, Algoithm Design: Foundations, Analysis and Internet Examples,
“Second Edition, Wiley-India, 2006
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Data Science with Python

(47 Semester, Second Year]

‘Course Description

Offered by Department Credits Status Code
Mathematics 301 Elective MA904207MA
[Pre-requisites: Introductory knowledge of computer science]

Course Objectives

The students will understand the knowledge of data science and its processing to perform analysis on the practical problems using
Python, study of basic Python programming and visualization of results in graphical form using programming tools, predictive models,
statitical distributions, and testing of the hypothesis for small and large samples with Python programming.

Course Content

Unit1

Data Science and Data Processing: Data Science, Diital Universe, Sources of Data,Information Commons, Data Seenece Projet Life
Cycle: OSEMN Framevork. Reading, Selecting and Filtering Data, Fitering Missing Values. Manipulating, Sorting, Grouping,
Rearranging, Ranking Data.

Unit-2
Basic Python and Visualization: Basic Python, Box plot, histogram, scatter plo, heat map, Area plots, Bubble charts, hexagon bin plots,
3D plot of a surface, Trells plots. Outler detection.

Unit:g
Predictive Models: Supervised learing, Unsupervised learning, Reinforcement learning, Decision tres, Correlation, Linear regression,
Logistic egression, Naive Bayes classfier, K-means Clustering, Hierarchical clustering.

Unit-g
Statistical Inferences: Bernoulli distribution, Binomial distribution, Poisson distribution, Normal distribution, z-score, p-value, One-
tailed and twotailed tests, A confidence interval, Z-test,ttest, F-test, Chi-square-test, Chi-square for the goodness offit test.

Course Materials

Required Text; Textbooks

1. P. Dangeti, Statistics for Machine Learning Techniques for exploring supervised, unsupervised and reinforcement learning models
with Python, 2017

2. S. Madhavan, Mastering Python for Data Science, 2015

Optional Materials: Reference Books

1. Allen Downey, Think Python, 2nd Edition, Green Tea Press, 2016

2. Kenneth A Lambert,Introduction to Python, 20d Edition, Cengage, 2019

3. Vamsi Kurama, Python Programming;: A Modern Approach, Pearson, 2017

‘4. Learning Python, Mark Lutz, 0" Really

5. Jose Unpingeo, Python for Probabiliy, Statistis, and Machine Learning, Springer, 2016
6. Wesley J. Chun, Core Python Programming, 2nd Edition, Pearson, 2006 B,
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MATLAB Programming

[4th Semester, Second Year]

Course Description

Offered by Department Credits Status Code
Mathematics 3-0-1 Elective MA904208MA

[Pre-requisites: Introductory knowledge of computer science]

Course Objectives
The objective of this course is to introduce the concept of MATLAB programing, and its applications.

Course Content

Unit - 1: Starting with MATLAB: Starting MATLAB, MATLAB windows, working in the command window,
arithmetic operations with scalars, display formats, elementary math built-in functions defining scaler
variables useful commands for managing variables, script files examples of MATLAB.

Unit-2: Creating arrays: Creating a one-dimensional array (vector), creating a two-dimensional array (matrix), the
transpose operator; using a colon in addressing arrays, adding elements o existing variables ,deleting elements,
built-in functions for handling arrays.

unit - 3: Mathematical operations with arrays: addition and subtraction , array multiplication , array division ,
element-by-element operations, using arrays in MATLAB built-in math functions ,built-in functions for analyzing
arrays, generation of random numbers .

Unit- 4: Plots: The plot command, plotting multiple graphs in the same plot formatting a plot, plots with error bars,
plots with special graphics, histograms polar plots, plotting multiple plots on the same page, multiple figure
windows.

Required Text: Text Books
[1] Gilat, Amos, 2008, “MATLAB An Introduction With Applications”, 3rd Ed., JOHN WILEY & SONS, INC.
USA

[2] Hunt, Brian R. & others, 2001, “A Guide to MATLAB for Beginners and Experienced Users”, Cambridge
University Press, USA

(3] Pratap,Rudra, 2010, “Getting Started with MATLAB", Oxford University Press, New York, Oxford

4] Singh, Y. Kirani & Chaudhuri, B. B. , 2013, “MATLAB Programming”, PHI Learning

Optional Materials: Reference Books
[1] McMahon, David, 2007,"MATLAB Demystified”, The McGraw-Hill Companies, USA
2] Davi, Timothy A. & Sigmon, Kermit, 2007, “MATLAB Primer”, 7th Ed Chapman & HallCRC, USA
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Scheme for 2nd Year of M. Se. in Mathematics

SNo. Course Code s T | P | Credits
1 MAY0310IMA | Operations Rescarch 4 0| o 4
2 MA903102MA Numerical Analysis with Computer Programming 3 0 0 3
3 MA90340IMA | Numerical Analysis with Computer Programming (Lab) 0 ol |2 i
4 Elective - | 4 0o | o 4
s Elective - 11 3 ol 2 4
6 MA90350IMA | Dissertation/ Project Phase - | 4 0| 0 4
Semester.
SNo. Course Code Theory i, T | P | Credits
1 MA90410IMA | Functional Analysis 4 0| o 4
2 — Elective - 11 4 o [0 4
3 Elective - IV 3 O] 4
4 MA904S0IMA | Dissertation/ Project Phase - Il 8 [ 8
Elective courses in Semeste
Elective - I:
S.No. Course Code Elective Course P [ TAw AP,
1 MA03201MA Rough Set Theory 4 0 0
2 MA903202MA Mathematical Modeling a 0 0
3 MA903203MA Mathematical Physiology ] 0 0
Elective - 11:
S.No. Course Code Elective Course I [T P
T MA903204MA Programming in C++ 3 0 Z
2 MA903205MA Programming in R 3 0 2
3 MA903206MA Programming in Python 3 0 2
Elective courses in Semester-IV
Elective - 111:
S.No. Course Code Elective Course L T TP | Credits
1 MA904201MA Stochastic Process 4 [ 0 4
2 MA904202MA Mathematical Ecology 4 0 0 Z)
3 MA904203MA Cryptography 4 0 0 r)
4 MA904204MA Modeling of Physiological Mechanism 4 0 [ Z]
3 MA90420SMA Fluid Dynamics 4 0 0 4
Elective - IV:
S.No. Course Code Elective Course L T TP | Credis
1 MA904206MA Data Structures and Algorithms using C++ 3 0 2 4
2 MA904207MA Data Science with Python I [ 2 ]
B MA904208MA MATLAB Programming 3 0 2 4
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Operations Research

[3d Semester, Second Year]

‘Course Description

Offered by Department Credits Status. Code
Mathematics 400 Core MAgo3101MA-

[Pre-requisites: Graduation Level Mathematies]

Course Objectives

Upon suceessfl compleion of this course students will be able to understand the basic importance of linear programming problems
Whih their methodologies to salve the problems, the theory of duality and sensitivity analysis in linear programming. To discuss
Imethods in transportation and assignment problems to ind optimum solutions, o study of the theory of game, PERT and CPM

Course Content

Unit

Linear ProgrammingRevised Simplex Method,Duality, Dual Simplex Method,Parametric Linear Programming, Sensithity Analyss.
Transportation Problems: Finding an Inital Basic Feasible Solution, Optimality MODI method, Degeneracy Assignment Problems —
Hungarian Method.

Unit

Optinization Techniques:Multvariate optimization (with no constaint, with equality eonstraints and ith inequality constaints),
A fethods: Fibonaci and golden scetion method. Gradient Method: Method of conjugate directions for quadratic function,
Steepest descent and Davidon-Fltcher-Powell method. Quadratic Programmin: Wolfs modified simplex method and Beale's method.

Unit3

Game Theory:Maximin and Minimax principle, two-person zero-sum games with saddle point. Game problems without saddle poin,
bare strategy, Solution of a 2 X 2 game problem without saddle point, Graphical method of solution for n x 2and 2 X1 game problem,
atuction sule of a game problem (Dominance rule), Algebraic method of solution of game problem without saddle point, Reduction of
a game problem to linear programming problem, Matrix method for 1 games.

Unit-4

PERT and CPM:Introduction, Network & basic components, Logical sequencing, Rules of Network Construction, CPM/PERT
Techniques, Criical path method (CPM), Determination of critical path (Labelling method), The Project Evaluation & Review
Technique (PERT), Probabilty Considerations in PERT, Distinction between PERT & CPM, Project cost, Time-cost optimization
algorithm.

Course Materials

Required Text: Textbooks

1. H.ATaha, Operations Research: An Introduction, PHI, 2008

2.3 Shara, Operations Research- Theory and applications, Macmillan, 2006

5. Chandra, Jayadeva, A. Mehra, Numerical optimization with Applications, Narosa, 2009

Optional Materials: Reference Books
7. D. Sharma, Himanshu Sharma, Operations Research: Theory, Methods and Applications, KedarNath Ram Nath, 2010
> KontiSwarup, Manmohan and P.K. Gupta, Operations Research, Sultan Chand & Co. 2006
. Game Theory an Inroduction by E.N. Barron John Wiley & Sons 2010
3 S pant, Introduction to Operations Research, Jain Brothers, New Delhi, 2012
i " . » .
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Numerical Analysis wi
[3rd Semester, Second Year] ysis with Computer PI‘Ogl‘amming

Course Description

Offered by Department

Mathematics Gedhs Status Code
[Pre-requisite: Graduation Level Mathematics Core MA903102MA
Course Objectives

“The main objectve of the course to under

» objec 3 rstand the numerical methods for solving the linear equations,efgen-y ms
curve fiting,diference,ordinary and partial diferentialequationsand s o W C rogrammng, e PremS:
Course Content
Unity

Linear Equations, Eigen-value Problems Linear Difference Equati ing;: Dir iterath
a 3 P i uations and Curve Fitting: Direct and iterative methods for
Sotution oflincar systems, Solution o triiagona systems, Eigen value and eigen vecors, Power Method, Saltion o inéar
ifference equation with constant coefficient, Linear and non-linear curve ftting by least squares method.

Unit2

Numerical Solution of Ordinary Differential Equations: Taylor series method, Picards method, Modified Euler method,
Runge-Kutta methods, Predictors-corrector methods,

B Milne's Method, Adam-Bashforth method, Boundary value problems,
Stabiliy and Convergence criteia, Error analyss.
Unitg

Numerical Solution of Partial Differential Equations: Classification of partial differential equations of second order, Numerical
Solution of ellipti

parabolic and hyperbolic partial differential equations- specially Laplace, Poisson, heat conduction and
wave equations by finite difference.

Unit-g

C Programming of Numerical Methods: Introduction to C programming, Example of some C programme, C programme of
Gauss Elimination method, Gauss Jordan method, Factorization method, Gauss Seidel iterative method, Power method,

Method of least square, Modified Eulers method, Runge-Kutta method, Milne's method, Adam-Bashforth method, solution of
Laplace, Heat and Wave equations.

Course Materials

Required Text: Textbooks §

1. M. K. Jain, 5. R K. Iyengar & R. K. Jain Numerical Methods for Scientific and Engineering Computation, New Age
International (P) Limited, Publisher

2.B.5. Grewal, Numerical Method in Engineering and Science, Khanna Publisher

.. D. Hoffman, Numerical Methods for Engineers and Scientists, McGrav-Hill Inc. Publisher

‘Optional Materials: Reference Books X .

. Balagurusamy, Programming in ANSI C, Tata McGraw Hill Education Pivate Limited

2. . Xavier, C Language and Numerical Methods, New Age International (P) Limited, Publisher
3.5.5. Sastry, Introductory Methods of Numerical Analysis, PHI, Publisher
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Numerical Analysis with Computer Programming
(Lab)

[3rd Semester, Second Year]

Course Description

Offered by Department Credits Status Code
Mathematics 0-0-1 Core MAgo3401MA
[Pre-requisites: Graduation Level Mathematics]

Course Objectives

The main objective of the course to understand the C programming of numerical methods for solving the linear equations,
eigen-value problems, curve fittng, difference, ordinary and partial differential equations.

Course Content

C programme of Numerical Methods:

Introduction to C Programming,

Example of Some C Programme,

C programme of Gauss Elimination method,

C programme of Gauss Jordan method,

C programme of Factorization method,

C programme of Gauss Seidel iterative method,
C programme of Power method,

C programme of Method of least square,

€ programme of Modified Euler’s method,

C programme of Runge-Kutta method,

C programme of Milne's method,

C programme of Adam-Bashforth method,

C programme of Laplace equations,

C programme of Heat equations,

C programme of Wave equati

Course Materials.

Required Text: Textbooks ) )

1. M. K. Jain, S. R. K. Iyengar & R. K. Jain, Numerical Methods for Scientific and Engincering Computation, New Age
International (P) Limited, Publisher. )

2.B.S. Grewal, Numerical Method in Engineering and Science, Khanna Publisher.

3. E. Balagurusamy, Programming in ANSI C, Tata McGraw Hill Education Private Limited.

Optional Materials: Reference Books X .
1. Xavier,  Language and Numerical Methods, New Age International(P) Limited, Publisher.
2.5.5. Sastry, Introductory Methods of Numerical Analysis, PHI, Publisher.




