
ANDHE COLLEGE OF SA UNIVERSITY COLIEGE OF SCIENCE AND TECHNOLOGY. DEPARTMENT OF APPLIED MATIUEMATICS 
M.Se. APPLIED MATHEMATICS (FIRST SEMESTER)AM-101: REAL ANALYSIS 

(With effect from 2020-2021LA on For pandemic year 2020-202l exams oy 

Duration: 3 hours 
oa oI FOUR questions are to be set. Among them the first question co 

swer questions covering the first 3 units. The remaining THREE questions a 
DC set as internal choice in first three units. Each question carries 20 marks aa u 
juestion is compuisory.) 

Maximum Marks: *0 

Unit- 
Dasic opology: Finite, countable and uncountable sets, metrnc spaces, cOae 

pertect sets, connected sets. 

Conlinuity: mits ot functions, continuous functions. continuity and compacn 

Contiuity
and connectedness, discontinuities, monotone functions, intinite ims una 

limits at intinity. (Chapters 2 and 4 of Ref.1).

Unit-ll

The Riemann Stieltjes integral: Linearity properties, integration by pars, Change o 

varabie, 
reduction to a 

Riemann integral, monotonically ncreasing negraorS 

Riemann s condition, 
comparison 

theorems, integrators of bounded vanalion, sutticient

conditions tor existence of R-S. integrals, necessary 
conditions 1or existence ot R-S 

integrals. 
mean-value 

theorems for R-S integrais, integra 
a function ot interval,

second 
fundamental

theorem of integral 
calculus, secona mean-value 

theorem for 

Riemann 
integrals.

(Sections: 7.1 to 7.7 and 7.11 to 7.22 of Ref.2) 

Unit-ll

Multivariable 

Differential 

Caleulus: 
Directionat derivative, 

total derivative, 
Jacobian 

Imatrix, 
chain rule,

mean-value 

theorem for ditierentiabie 
tunctions, 

sufficient 
conditions 

lor
dillerentiability 

and tor cqualty of mixed pariial denvatives,
Taytor's 

formula for

real 
valued 

functions in n real 
variables.

(Chapter 
12 of Ret.2). *********************************** 

Text 
Books: (1) Principles

of 
Mathematical

Analysis by 
WALTER 

RUDIN (third 

edition) 

Mc.Graw 
Hill internatv1al 

edition, 
I976, 

(2) 
Mathematical

Analys's 
by 

TOMM.APOSTOL
(Second 

Edition) Addison- Weslay 

publishing Company. 

************************ **********

***** 



ANDHRA UNIVERSITY 
cOLLEGE OF SCIENCE AND TECHNOLOGY 

DEPARTMENT OF APPLJED MATHEMATICS

M.Sc.APPLIED MATHEMATICS (FIRST SEMESTER) 
AM 105: PROGRAMMINGINC 

(With effeet from 2020-2021 Admitted Batch) 
For pandemie year 2020-2021 exams only 

Duration: 3 hours Maximum Marks: 80 

(A total of Four questions are to be set. Among them the first question consists of 4 short 

answer questions covering the first 3 units. The remaining Three questions are to be set 

ds intermal choice in 1irst three units. Each question carries 20 marks and the irst 

question is compulsory.) 
Unit-l 

Data types, Operators and Some statements: Identifiers and key words, Constants, C 

operalors, Type conversion. Writing a Program in C: Variable declaration, Statements,

Simple C Programs, Simple input statement, Simple output statement, Featutre of stdio.h. 

Conlrol staements: Conditional expressions: If statement, if-else statement.

Unit-ll 
Switch statement, Loop stalcments: For loop, While loop, Do while loop, Breaking 

control statements: Break statement, Continue statement, goto statement. 

Unit-l 

Functions and Program Structures: Introduction, Defining a function, Retum statement,

Types of Functions, Actual and formal arguments, Local Global variables. The scope of 

variables: Automatic Veriables, Register Variables, Static Variables, Extemal wariables, 
Recursive functions. Aruys: Array Notation, ATay declaration, Array initialization, 
Processing with arrays, Artays and functions, Multidimensional aray, Character array. 

lext books 

Programming in Cby D.Ravichandran, New Age International, 1998 Chapters: 
1,2, 3,4,5,6, and 8. 



COLLEGE OF SCAUNIVERSITY COLLEGE OF SCIENCE AND TECHNOLOGYDEPARTMENT OF APPLIED MATHEMATICS M.Sc. APPLIED MATHEMATICs(FIRST SEMESTER) AM 102: TECHNIQUES OF APPLIED MATHEMATICS-1
(With efect from 2020-2021 Admitted Batch)For pandemie year 2020-2021 exams only 

eet 

Duration: 3 hours 
Maximum Marks: 80 

(A total of FOUR questions are to be set. Among them the first question consisis of 4 shot answer guestions covering the first 3 units. The remaining THREE questions are o be set Internal Choice in first thrce units. Each question carries 20 marks and the irst quesuon 1s compulsory.) 
Unit-I Linear equations with variable coefficients, the Wronskian and linear independence, reduction of the order of a homogeneous equations, the non-homogeneous equations. Homogencous cquations with analytic coefficients.Linear equations with regular singular points, Eulers cquations.(Chapter 3 (Cxcluding section 8 & 9), chapter 4 (excluding sections 5, 7 & 8 of 

Text book 1.) 

Unit-II 
Series solutions, existence and uniqueness of solutions of 1" order equations, exact equations, 
Picard's method of successive approximations, existence & uniqueness of solution to systems. 
(Chapter 5 (excluding section 7) and chapter 6 (sections 1,3,5,6) of Text book 1.) 

Unit-I11 
Calculus of variations: Euler's equations, functions of the form 

JF . Y tx Punctional dependence on higher order derivatives,

variational problems in parametric fom and applications (Chapter VI of Text book.2). 

Text books: 
1. E.A. Coddington. An Introduction to ordinary differential equations, Prentice Hall of 

India Pvt. Ltd., New Delhi, 1987. 
2. L. Elsgolts: Diferential equations and calculus of variations, Mir Publishers, Moscow, 

3.Barry Spain. Tensor Calculus-RadhaPublishing House, Calcutta 
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104- DISCRETE MATHEMATICAL STRUCTURES 
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ANDHRA UNIVERSITY
cOLLEGE OF SCIENCEAND TECHNOLOGY 
DEPARTMIENT OF APPLIED MATHEMATICS

REVISED SVLLABUS 
M.ScSECOND SEMESTER APPLIED MATIIEMATICS 
AM 204: ADVANCED NEMERICAL METHODS 
(With effet from 2015-2016 Admitted Ratch) 

Duratio: 3 huurs 
A total of seven questions are to be set and the student has to answer 5(five) questins 

All questions cary epual marks The first qaestiom which is compulsry caries 16 
uarks It comsists of 4 short answer sub questioms covering the etire sylatas The 

remaining six questions each carying 16 marks are to he set as suggested in the body of 

the sy liahi.) 

Masiman Marks: 0 

Imterpolaticn and Apprximation Lagrange imterpolation. Hermite interpolation Spline 
interpolation. L.east sqoares approximation.
Numerical techniques fior evalaating derivatives and integrals: Differerntiation methods 
based on interpelation forulae, methods based on finite diffiesences, extrapolation
nethods, partial differentiation Nunacrical Integraticn methods hased on interpolatio
formulae, Newton Cote's ethods, Trapezodal and Snpsons fomulae, Methods 
based on undetermined coefficietnts Gauss Legendre, Causs-Chebyshev integration 
methods, Lohatto imtegration, Compesite integation mettodsTraperoidal rule. 
Simpsons rule and Romberg integration (Chapter 4 and 5 of fext book 1) 

(Three questinns are to be et) 

Numerical techniques ix solving oediary diferential oquatiuns Euler mthod 
hackwand Fuler method, Midpoit methond Single step methods Taylor series method, 
Runge-Kuta methods 
Bashforth method, Adams-Monltan method, Convergence and itabilty anulysis of 
single-step metods (Chapter 6of Text book 1) 

Multistep methods: Predictor-comector method, Adans 

Numerical nethods for solving elliptic partial ditferential cquations Difference
methods, Dirichlet problem Laplace and Poisson equations (Chapter 11, 12, 41 to 42 
of Text book2 

(Three questions are to be set) 

Test boeks: 
1. Numerical method for Scientific and EngineeringComputation, M.KJain, SRK 

lyengar and R.K. Jain, 3" edition, 1993, New Age lnternational Pvt.Lad 
2 Computational methods for partial diffenential oquations by MK Jain 

SRKlyengar unl R.K. Jain, New Agu lnternationalPvt. Lad (1993) 



ANDHRA UNIVERSITY
COLLEGE OF SCIENCEAND TECHNOLOGY 
DEPARTMENT OF APPILIED MATHEMATICS

M.Sc. APPLIED MATHEMATICS (SECOND SEMESTER) 
AM 202: TECHNIQUES OF APPLIED MATHEMATICS-II 

(With effect from 2020-2021 Admitted Batch) 

Duration: 3 hours Maimunm Marks: 80 

(A total of five questions are to be set. Among them the fist question consists of 4 short 

answer questions one trom each unit. The remaining tour questions are to be set as 

nternal choice m cach unit. Each question carmes 16 marks and the first question is 

cOmpulsOEy. 
Unitel 

d dyd Partial differental equations: Equations of the 1orm 

PO R 
Orthogonal 

trajectories, Pfatlian diflerential equations, 1order partial differential cquations 
Charpit's method and some special methods. Jacobr's method. (Chapter I (excluding 

sections 7 & 8), Chapter-1l (excluding section 14) of Text book 1). 

Unit- 
Second order Partal difterental cquations with constant & variable coefticients, 

canonical lorms, separation of variables method, Monge's method (Chapter 1 

(excluding section 10) of Text book ). 

Unit-111 

Laplace Transtorm deimition, condtions tor exIstence, properties, problems, inverse 
Laplace transtorms,convolution theorem, applications ot convolution theorems, solutions

of ordinary, partial differential equations uSing Laplace transtorms, applications of 
Laplacetrans forms for initial and bundary value problems 

(Chapters 1,23,5 of Text book 2) 
Unit-IV 

Fourier Transform definition, conditions for existence, properties, problems, inverse 
forier transforms, relation between Laplace and Fourier Transforms, Fourier sine 
transforms, Fourier Cosine transform finite Fourier transforms, applications of 
convolution theorems, solutions of ordinary, partial differential equations using Fourier
transforms ( Chapters 6 and 8 (sections 8.1 & 8.2 only) of Text book 2) 

Test books: 

1. LN. Sneddon, Elements of partial differential equations. Mc Graw Hill International 
student Edit ion, 1964. 

2. A.R.Vasishtha & R.K.Gupta, Integral trans forms, Krishna Prakashan Media (P) Ltd, 
Meerut, 2003 



EGE OF S 
cOLLEG HNOLOGY 

DEPARTMENT OF APPLIED MATHEMATICS

REVISEDSYLARUSuA 
AM-206: Mathematl Ma 

iECOND SEMESTER) 

winh etfect trom 2120-202l Admited Batch) 
Marks:8 80 

aogs are tu be set and the student has to answer all and the first question is 

comipulsory, All questns carry equal rks The tit questio cts N 

Unit-I 

Gaplh They: aphs and altgrapts, subnps, p n 

Hiartile Cla Ts Pm Crabs Sene in Sectias2 89of charter 8of testhook 

ntation of Directed Ciraphs, Warshall's 
Algorithm. Shonest Path, Binary Teees, Complete and Extended Binary Trees, Representation

a aayeah Trees Sope as n Sectos 9.2 to 

Directes Graphs: Rooted Trees, Seq 

Unit-m 

Theory of Recursion Recurive Functions, Seth and Predicates, Primiive Recursive tunctions, 

nit-IV 

of necond kind by the methods of Nuccessive substitution and saccessive upproximation, 
oution ot roim ncpra aton y 

Keiprocal unctots, ofca sout ot teubotm s uuat. 
Chatiers I2oTeu b 

Test books 

Diserete Mathenatics. Schms outline series, secned edition, by Seymr Lipuchut 
o1aa Me Cataw-Hl 

h Application oComputer Scene ty 
PTremblay and R.Manohar Tata Mc Giraw-FHillEditim 

3. Shant Swarup- ntegral equatios. Krishna Prakashan Medis (P) Lad, Merut, 2005 



COLLEGEOF SE s 

DEPARTNIENT OFAPPLIED MATHEMATICS 
INOLOGY

IEMATICS (SECOND SEMESTER) 

AM 283: Elements of Elasticity and Fluid Dynamics 
With effeet frun 2020-2021 Admitfed Hateh 

Durato: 3his. slax.starkN2 

A total ot tve questios etinu tne has to answer all questioms and the 

in 16 e emalc in each unit 
Unit-

Analysis of strain, defomation, affine defarmatiom, tnfimitesimal attine delarmition. 

eumetncal nterpretaton o e 

quations of compatibility, finite deforations. (Chapter I of Text baok 1) 

Analysis of stress, body and surface forces, stress tesor, cyuations of euibhrium 

rmsformation of coordinates, stres quadric at Cauchy, ohr dag ap 

stes osu. eeralized u awHogeneouk rupc iea. 

Chapter 2 and chuplct s ** 
KinematkCS of thuns, feal and akeal tls, veoIy o uu at a pont, ca s ana 

puth lnes, velocity ptetial, e 
cceera (Chapter 2 of Te bu * uid matio 

Unit- moving 
Equat fn icid iiscibleuids, Enler'squations of itmotion, 
Bernoulli 's equation. Discussion of the case of steady motion 

forces, Soe poctl theres, F orce 
vin's cinculation the Chaptetr 3 af Tet 

Tet boo 

2. Text book of Fluid Dynamics by FChorlton, CHS puhlisbers and 

aruton, ew De 
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ANDHRA UNIVERSITY 
COLLEGE OF SCIENCE AND TECHNOLOGY 
DEPARTMENT OF APPLIED MATHEMATICs 

M.Sc. APPLIED MATHEMATICS (THIRD SEMESTER) 
AM-301: MEASURE THEORY 

(With effect from 2020-2021 Admitted Batch) 

Duration: 3 hours Maximum Marks: 80 

(A total of five questions are to be set. Among them the first question consists ot 4 short 

answer questions one from each unit. The remaining four questions are to be set as 

LL Choice in each unit. Each question carries 16 marks and the first question is 

compulsory.) 
Unit-I 

Lebesgue Measure: Introduction, Outer measure, Measurable sets and Lebesgue 

measure, A nonmeasurable set, Measurable functions, Littlewood's three principles. 

Unit-1I 

The Lebesgue Integral: The Riemann integral, The Lebesgue integral of a bounded 
function over a set of finite measure. The integral of a nonnegative function. The 

general Lebesgue integral, Convergence in measure. 

book). 
(Cahpters 3 and 4 of the Text 

Unit-III 

Differentiation and Integration: Differentiation of Monotone functions, Functions of 
bounded variation, Differentiation of an integral, Absolute continuity, Convex functions. 

Unit-IV 

The classical Banach Spaces: The Lp spaces, The Holder and Minkowski inequalities,
Convergence and completeness, Bounded linear functionals on the L, spaces. 

Text Book: Real Analysis, H.L. Royden - Macmillan publishing Comp.

Beardudies i Aprved Mathemaucs 
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ANDHRA UNIVERSITY 
COLLEGE OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF APPLIED MATHEMATICS 

M.Se. APPLIED MATHEMATICS (THIRD SEMESTER) 
AM -302 : TECHNIQUES OF APPLIED MATHEMATICS-II 

(With effect from 2020-2021 Admitted Batch) 

Duration: 3 hours 
Maximum Marks: 80 

ans 
todl OI ive questions are to be set. Among them the first question consists of 4 short a 

Om each unit. The remaining four questions are to be set as internal choice in eao 

unit. Each question carries 1ó marks and the first question is compulsory. 
Unit-1 

1trerence Calculus : Basics of difference calculus, General theory of difference equations, t o 

alrrerence equaions explained through examples, steady-state and stability, linear homog 

cquations with constant coefficients, non-homogeneous equations; method of undertermin 

coetficients, limiting behavior of solutions, non-linear equations transformable to linear equatiOns. 
(Chapter 2- section 2.1 to 2.6 of Text book 1) (Two questions are to be set) 

Unit-II 
System of linear difference equations, basic theory, autonomous systems, Jordan form. linear periodi 
systems. (Chapter 3-Section 3.1 to 3.4 of Text book 1) 
Z-transform methods, definition with examples, properties of Z-tranforms, inverse Z-transtorms, 
solution to difference equations by Z-transform method. (Chapter 6-Section 6.1, 6.2.1-6.2.2 of lext 

book 1) 

(One question is to be set) 

(One question is to be set) 

Unit-I1I 
Partial differential equations- Modelling: vibrating string, one-dimensional wave equation, separation
of variables, D'Alember's solution of the wave equation, one-dimensional heat flow, heat flow in an 

infinite bar, two-dimensional wave equation, rectangular membrane, Laplacian in polar coordinates. 
(Chapter 11 -Section 11.2 to 11.9 of Text book 2) (One question is to be set) 

Unit-IV 
Strum-Liouville problem, orthogonality of eigen functions, construction of Green's function, using Green's function to solve boundary value problems. (Chapter 9 and 10 of Text book 3)) 

Text books: 
1. An introduction to difference equations by Saber Elaydi, Springer Publisher, Third Edition. 2. Advanced Engineering Mathematics by Erwin Kreyszig, 5" Edition, New Age International (P) Limited Pubiishers.
3. Elements of ordinary differential equations and special functions by A. Chakrabarti, New Age International Publishers, revised second edition.
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ANDHRA UNIVERSITY
COLLEGE OF SCIENCE AND TECHNOLOGY 

DEPARTMENT OF APPLIED MATHEMATICS 

M.Sc. APPLIED MATHEMATICS (THIRD SEMESTER) 
AM -303 : PROGRAMMING LANGUAGE -- C++ 

(With effect from 2020-2021 Admitted Batch) 
Duration: 3 hours Maximum Marks: 80 

Lve questions are to be set. Among them the first question consists of 4 short answer 
questions one from each unit. The remaining four questions are to be set as internal choice in eau 

unit. Each question carries 16 marks and the first question is compulsory-) 
Unit-I 

Basic concept of Object-Oriented Programming(0OP), benefits of 0OP, bezinning with C++, 

tokens, expression and control structures (Sec 1.5,1.6 in Chapter 1, Sec 2.1-2.8 in Chapter 2 and 

Sec 3.1-3.25 in Chapter 3) 
Unit-1 

Functions in C++, the main function, function prototyping, call by reference, infinite functions, 

default arguments, constant arguments, recursion function overloading, fiend and virtual 

functions, math library functions, class, a C++ program with class, nesting of member functions, 

Arrays within a class, static data members, arrays of objects, cost member functions, pointers to 

members, local classes (Sec 4.1-4,12 in Chapter 4 and Sec 5.1-5.19 in Chapter 5). 

Unit-1 

Constructors, multiple constructers in class, copy constructors, constructing two-dimensional 

arrays, destructors, operator overloading, over loading unary, binary operators and using friends, 
manipulation of strings using operators, type conversions(Sec 6.1-6.11 in Cha oter 6 and Sec 7.1 

7.9 in Chapter 7) 

Unit-IV 

Inheritance: Extending Classes, single and multiple inheritance, Hierarchical inheritance, pointers, 
pointers to objects, pointers to derived classes, virtual functions, virtual constructors and 

destructors, managing console 1/0 operations, C++ streams, C++ stream classes, unformatted il/0 
operations, formatted console 1/0 operations (Sec 8.1-8.7 in Chapter 8, Sec 9.1-9.8 in Chapter 9 
and Sec 10.1-10.5 in Chapter 10) 

Text Books: 

Object oriented programming with C++, E. Balagurusamy, 6th edition, 2015, McGraw Hill. 
Reference Books: 
Programming with C++, D. Ravichandran, Tata Mc GrawHill, Second Edition. 
Mastering C++, K R Venugopal, Rajkumar, T. Ravishankar, Tata Mc GrawHill.Data structures using C and C++, Yedidyah Langsam, Moshe J. Augenstein, Aaron M. Tenenbaum,PHI. 
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ANDHRA UNIVERSITY 

COLLEGE OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF APPLIED MATHEMATICS

M.Sc. APPLIED MATHEMATICS (THIRD SEMESTER) 

AM 304(A): BOUNDARY VALUE PROBLEMS-I 

(With effect from 2020-2021 Admitted Batch) 

Duration: 3 hours 

Maximum Marks: 80 

(A total of five questions are to be set. nong them the first question 
consists of 4 short 

four questions 
are to be set as 

is 
answer questions one from each unit. The remaining 

Internal choice in each unit. Each question carries 16 marks and the first quesuo 
9 

compulsory.) 
UNIT I 

EIementary Topology on Metric spaces: 
Mappings on metric spaces, 

Ex.stence 
and 

Continuation of solutions, 

uniqueness theorem via the principle of contraction. 

Dependence of solutions on initial conditions and on parameters. 
General theory 

linear first order system of equations, solution space, The non-homogeneous 
equation. 

(Chapter 2 of text book 1) 

UNIT II The non- 

General theory for linear first order system of equations, solution space, 

homogeneous equation. The nth order linear homogeneous equation. The nth order non- 

homogeneous equation, The adjoint vector equation, The adjoint nth order equation, 

The relationship between scalar and vector adjoints. Linear equation with constant 

coefficients, Real distinct eigenvalues, The general solution. Direct solutions, Real 

solutions associated with complex eigenvalues. (Chapter 3 and Chapter 4, Section: 

4.1, 4.2, 4.3, of text book 1) 
UNIT III 

The two point boundary value problem: The two point homogeneous boundary value 

problem, the adjoint boundary value problem, The non-homogeneous boundary value 

problem and Green's matrix. The nth order boundary value problem, The nth order 

adjoint boundary value problem, the nth order non-homogeneous boundary value 

problems and Green's function. Self-adjoint boundary value problem 

(Chapter 6 of text book 1) 

UNIT - IVV 

Linear Control System: Controllability, Observability, Controllability and Polynomials, 

linear feed back, state observers, Relization of constant systems. 

(Chapter 4 of text book 2) 

Text books: 
1. Theory of Ordinary differential equations, Randal H.Cole Appleton-Century-Crafts,

New York (1968) 
2. Introduction to Mathematical Control Theory, S.Barnett, R.G.Camaron, Clarendon

Press, 1985. 
Reference book: Theory of Ordinary differential equations by E.A. Coddington and 

Normal Levinson, Tata Mcgraw Hill Inc., New York (1980)

RReie d 
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ANDHRA UNIVERSITY COLLEGE OF SCIENCE AND TECHNOLOGY DEPARTMENT OF APPLIED MATHEMATICS 
M.Sc. APPLIED MATHEMATICS (THIRD SEMESTER) ELECTIVE: 305(B) OPTIMIZATION TECHNIQUES-I (With effect from 2020-2021 Admitted Batch) 

Duration: 3 hours 
Maximum Marks: 80 

A total of five questions are to be set. Among them the first question consists ot 4 Snort 

aLS Wer uestions one from each unit. The remaining four questions are to be set as umal Choice in each unit. Each question carries 16 marks and the first question 15 

compulsory.) 
Unit-I 

LInear Programming an its Applications: Formulation of L.P. problems, slack and surplus 
variables, convex sets, simplex method, artificial variables techniques, big M-method, 
degeneracy, revised simplex method. (Chapter I (expect 1,3), Chapter II. Chapter Il, 
Chapter IV of unit 2 and Appendix - A of Unit-6 of text book 1) 

Unit-1I 
Duality in linear programming, the dual simplex method, Integer linear programming, Gomory's cutting plane method, branch and bound method (Chapter V, Chapter VI and 
Chapter VIII of unit-2 of text book 1) 

Unit-III 

Assignment models, Hungarian method, the traveling salesman problem, transportation models, methods for initial basic feasible solutions, MODI method, degeneracy in transportation problems. (Chapter IX, Chapter X, of unit 2 of text book1) 
Unit-IV 

Dynamic programming, concepts of dynamic programming, Bellman's principle of optimality, simple models, Non-linear programming-unconstrained optimization-decent methods-gradient of a function, steepest decent method, conjugate gradient method, Quasi-Newton method 
(7.1 to 7.9 of Chapter VII of unit 5 of text book 1, part of Chapter 6 of text book 2) 

Text book: 1. S.D. Sharma, Operations Research, Kedarnath Ramnath & Company. 2. Optimization Theory and Applications by S. S. Rao, Wiley Eastern Limited, second edition. 
Reference book: Linear Programming by G. Hadley, Oxford, IBH publishing Co 
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ANDHRA UNIVERSITY 

COLLEGE OF SCIENCE AND TECHNOLOGY 

DEPARTMENT OF APPLIED MATHEMATICS 

M.Se. APPLIED MATHEMATICS (FOURTH SEMESTER) 

AM-401: FUNCTIONAL ANALYSIS

(With effect from 2020-2021 Admitted Batch)

Maximum Marks: 80 

Duration: 3 hours 

LOal OI nve questions are to be set. Among them the first question consists of 4 Short 

answer questions one from each unit, The remaining four questions are to be set as 

nternal choice in each unit. Each question carries 16 marks and the first quesTIon ls 

Compulsory.) 
Unit-I 

Topological spaces: 
topologies, function algebras Co (X, R) and Co (X, C), compact spaces, product spaces, 

Tychonofif's theorem, separation concepts. 

Elementary concepts, open bases and open subbases, weak 

Unit-II 

Banach spaces: Definition and some examples, continuous linear transformations, the 

Hahn-Banach theorem, the natural imbedding of N in N**, the open mapping theorem, 

the conjugate of an operator. (Sections 16 to 23, 26, 27 and Chapter 9 of text book) 

Unit-III 

Definition and some simple properties, orthogonal complements, 
Hilbert spaces: 
orthonormal sets, the conjugate space H*, the adjoint of an operator, self-adjoint 

operators, normal and unitary operators, projections. 
Unit-IV 

Finite-Dimensional Spectral Theory: Matrices, determinants and the spectrum of an 
operator, the spectral theorem, a survey of the situation. (Chapters 10 and 11 of text 

book) 

Text Book: G.E. Simmons - Me Graw Hill, Introduction to Topology and Modern 

Analysis. 
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ANDHRA UNIVERSITTY 
COLLEGE OF SCIENCE AND TECHNOLOGY 
DEPARTMENT OF APPLIED MATHEMATICS 

M.Sc. APPLIED MATHEMATICS (FOURTH SEMESTER) 

AM 402: STATISTICAL METHODS 

(With effect from 2020-2021 Admitted Batch) Maximum Marks: 80 

Duration: 3 hours 

(A total of five questions are to be set. Among them the first question consists of 4 short 

answer questions one from each unit. The remaining four questions are to be set as 

internal choice in each unit. Each question carries 16 marks and the first question ls 

compulsory.) 
Unit-I 

Random variables, distribution functions, Mathematical expectation and 

Generating functions: 
One and two dimensional random variables (Discrete and Continuous), 

Distribution 

functions, joint and conditional distribution functions, probability mass function, 

probability density function, Transformation of Random variables. 

Mathematical expectation, Moments of a distribution function, moment generating 

functions, characteristic functions and their properties, Chebychev inequality, 

probability generating functions. (Chapter 5, Chapter 6 except section 6.7 and 

Chapter 7-Sections 7.1, 7.2, 7.3, 7.5 and 7.9) 
Unit-II 

2. Probability Distributions: 
Discrete Distributions-Binomial, Poisson and geometric distributions and their 

properties with applications. 

Continuous distributions - Gamma, Beta, Cauchy, Normal distributions and their 

properties with applications (Sections 9. 1, 9.2, 9.5, 9.6,9.7 and 9.12 of chapter 9) 

(Sections 8.1-8.5 and 8.7 of Chapter8) 

Unit-III 

3. Correlation and Regression: 
Correlation, Karl Pearson's coefficient of corelation, Calculation of correlation 
coefficient for Bivariate frequency distribution, Spearman's rank correlation 

coefficient. Linear regression- regression coefficients and their properties, angle 
between regression lines, standard error of estimate, curvilinear regression, Sampling 
and Large sample Tests. (Chapter 10 and Chapter 11,14) 

Unit-IV 
4. Exact Sampling Distributions: 
Exact sampling distributions, , t, F distributions and their applications. (Chapter 15 

up to 15.6.4 and Chapter 16 up to 16.6 except 16.4) 
* *** ************* 

TEXT BOOK: Fundamentals of Mathematical Statistics-S.C.Gupta and V.K.Kapoor, 11 edition Sultan Chand and Sons, New Delhi 
REFERENCE: An introduction to probability theory and mathematical statistics 

V.K.Rohatgi Wiley Eastern Ltd, New Delhi 
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ANDHRA UNIVERSITY 
COLLEGE OF SCIENCE AND TECHNOLOGY 
DEPARTMENT OF APPLIED MATHEMATICS 

M.Sc. APPLIED MATHEMATICS (FOURTH SEMESTER) 
AM 403: THEORY OF AUTOMATA AND FORMAL LANGUAGES 

(With effect from 2020-2021 Admitted Batches) 

Duration: 3 hours Maximum Marks: 80 

(A total of five questions are to be set. Among them the first question consists of 4 short 

answer questions one from each unit. The remaining four questions are to be set as 
nternal choice in each unit. Each question carries 16 marks and the first question 1s 

compulsory) 
Unit-I 

The Theory of Automata: Definition of an automata, Description of a Finite Automation, 

ransition Systems, Properties of Transition Functions, Acceptability of a string by a 

finite Automation, Non Deterministic finite State Machines, The Equivalence of DFA 

and NDFA, Mealy and Moore models, Minimization of Finite Automaton. 

Unit-II 
Formal Languages: Basic definitions and examples, Chomsky classification of 

Languages, Languages and their relation, Languages and Automaton. Regular sets and 

Regular Grammars: regular expressions, Finite Automata and regular expressions, 

Pumping lemma for Regular sets, Application of Pumping lemma. 
Unit-III 

Context-free Languages: Context-free languages and derivation trees, Ambiguity in 
Context-free Grammars, Simplification of Context-free Grammars, Normal forms for 
Context-free Grammars. 

Unit-IV 
Turing Machines: Turing Machine model, Representation of Turing Machines, 
Languages Acceptability by Turing Machines, Design of Turing Machines, Universal 
Turing Machines and other modifications, Halting Problems of Turing Machines, 
unsolvable problems, the post correspondence problem. 

Text book: Theory of Computer Science (Automata, Languages and Computation) Chapters: 2,3,4,5.1 to 5.4 and 7.1 to7.5 ,7.9.3 By K.L.P. Mishra, N. Chandrasekharan, PHI, Second edition 
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ANDHRA UNIVERSITY COLLEGE OF SCIENCE AND TECHNOLOGY DEPARTMENT OF APPLIED MATHEMATICSS 
M.SC. APPLIED MATHEMATICS (FOURTH SEMESTER) ELECTIVE: AM 404(A): BOUNDARY VALUE PROBLEMS-II (With effect from 2020-2021 Admitted Batch) 

Duration: 3 hours 
Maximum Marks: 80 

a total of five questions are to be set. Among them the first question consists of 4 short nswer questions one from each unit. The remaining four questions are to be Set as nternal choice in each unit. Each question carries 16 marks and the first question is compulsory.) 
Unit-I 

Stability of linear and weakly non-linear systems, continuous dependerice and stability properties of linear, non-linear and weakly non-linear systems. systems. (chapter III of text book-1) 
Two dimensional 

Unit-II 
Stability by Liapunov second method, Autonomous systems, quadratie forms, Krasovski's Method. Construction of Liapunov functions for linear systems with constant coefficients. Selection of total energy function as a Liapunov Function, Stability based on first approximation (Chapter V of text book-1) 

Unit-I 
Mathematical Models in Population Dynamics: Introduction, singie species Models, Two species Lotka volterra Models, Multi species Models. (chapter VI of text book-1) Analysis and Methods of non-linear differential equations, Existence theorem, extremal solutions, upper and lower solutions. Existence via upper and lower solutions.(Sec. 6.1- 6.4 in Chapter VI of text book-2) 

Unit-IV 
Bihari's inequality, Application of Bihari's integral inequality. Non-linear variation of parameters formula Alekseev's formula. (Sec. 6.6-6.7 in Chapter VI of text book-2) Oscillations of second order equation, sturms comparison theorems, E.ementary linear Oscillations, comparison theorem of Hille-Winter. (Chapter VIII of text book-2) 

Dr.S.RADHA 

Text Books: 
tempe 

1. M.Rama Mohan Rao, Ordinary Differential equations, Theory methods and applications, Affiliated East-West Press Pvt.Ltd., New Delhi. (1980). 2 V.Lakshmikantam, S.G.Deo and V. Raghavendra, Text book of ordinary differential equations (second edition) Tata Mc Graw Hill, New Delhi. (1997). 
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ANDHRA UNIVERSITY 
COLLEGE OF SCIENCE AND TECHNOLOGY DEPARTMENT OF APPLIED MATHEMATICS 

M.Sc. APPLIED MATHEMATICS (FOURTH SEMESTER) AM 405(B): OPTIMIZATION TECHNIQUES-II (With effect from 2020-2021 Admitted Batch) 
Duration: 3 hours Maximum Marks: 80 

(a total OI five questions are to be set. Among them the first question consists ot 4 snort ns wer questions one from each unit. The remaining four questions are to be set as 

C Choice in each unit. Each question carries 16 marks and the first question is 

compulsory.) 
Unit-I 

uame Iheory, Solution of Games with and without saddle points, minimax / maximini 

prineiple, principle of Dominance, matrix method for (m X n) Games without saddle 
point, algebraic method. (Chapter 1 of Unit 4(except 1.22) 

Jog Sequencing: Processing of n-jobs through 2/3/mmachincsChapter 6 of unit 4) 

Unit-II 

Inventory, classification inventory models, EOQ models with and without shortages, 
multi item deterministic models, dynamic demand Models 
(Chapter 2 of unit 4 (2.1 to 2.1 7)) 

Unit-I1I 

Replacement Models: Replacement of items that deteriates with time, individual 
replacement. Group replacement policies, recruitment and production problem. 
Equipment and renewal problem systems reliability. (Chapter 4 of unit 4) 
Queuing theory: distribution in queuing systems, poison process. Classification and 
solutions of Queuing model, models 1-4 (Chapter 5 of unit 4) (5.1 to 5.15) 

OE.S.RADA 

Unit-IV 

Network analysis, PERT/ CPVM Techniques network diagram representation time 
estimates and critical path in net work analysis, uses of PERT/ CPM Techniques (Chapter 7 of unit 4) 

e temp 

which 

AS SUc 

Text book: Operations Research by S.D.Sarma (12 Edition), Kedarnath Ramnath and 

Such 

company. 
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