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ANDHRA UNIVERSITY
/ COLLEGE OF SCIENCE AND TECHNOLOGY
£ DEPARTMENT OF APPLIED MATHEMATICS

M.S¢. APPLIED MATHEMATICS (FIRST SEMESTER)
AM 105: PROGRAMMING INC
(With effect from 2020-2021 Admitted Batch)
For pandemic year 2020-2021 exams only

Duration: 3 hours Maximum Marks: 80

(A total of Four questions are 10 be set, Among them the first question consists of 4 short
unswer questions covering the first 3 units. The remaining Three questions are 10 be ﬁ]ﬁ
as intemal choice in first three units. Each question carries 20 marks and the

question is compulsory.)

Unit-1
Daty types, Operators and Some statements:  [dentifiers fmd key wnn:!S. Constants, C
operators, Type conversion. Writing a Program in C: Variable declaration, Stat;rgfﬂf,
Simple C Programs, Simple input statement, Simple outpul statement, Featutre of stdio.h.
Control stalements: Conditional expressions: If statement, if-else statement.

Unit-ll '
Swilch statement, Loop statements; For loop, While loop, Do — while loop, Breaking
control statements: Break statement, Cnnﬂnue{sltratement, goto statement.

nit-
Functions and Program Structures: Introduction, Defining a ﬁmctiup, Return statement,
Types of Functions, Actual and formal arguments, LGEH.J Glnb.al variables. The scope of
variables: Automatic Veriables, Register Variables, Static Variables, Extemall \.vafmlziles,
Recursive functions. Arthys:  Array Notation, Amray declaration, Array initialization,
Processing with arrays, Arrays and functions, Multidimensional array, Character array.

—=

T'ext books:
Programming in C by D.Ravichandran, New Age International, 1998 Chapters:

1.2,3456,and 8,
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SoLLEGE Oy HAVNIVERSiTy
EPART 2LIENCE AND TEC
MENT OF APPLIED MATII::;)II;F;E:\;

M.Se. APPLIE
: ED MAT
- AM 102: T HEMATICS Fl1
Admitted Bateh)For pindemic year 2020-2021 exams only

Duration: 3 hours
Maximum Marks: 80

(A total of FOUR .
: questiony are 1o be 2
ansiwe : X s€l. Among them the fi i
internal choice in iy e, e 3 units. The remaining THREE questions ae 1 be oet e
compulsory.) ree units, Each question carries 20 marks and the first question is

. . , _ Unit-]
i*t‘_";‘:r Eq:ﬂ{lﬂ?ﬁ “I';llh variable coefficients, the Wronskian and linear independence, reduction
E e order ol a homogeneous equations, the non-homogeneous equations. Homogeneous
tquations with analytic coefficients.Linear equations with regular singular points, Euler's
equations. (Chapter 3 (excluding section 8 & 9), chapter 4 (excluding sections 5, 7 & 8 of

Text book 1.)
Unit-1l

Series solutions, existence and uniqueness of solutions of 1" order equations, exacl 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-II1

Caleulus of variations ;: Euler’s equations, functions of the form

X
F(,r, Vi YaoVu Vi y;*..,,_p;}tt.Functinnal dependence on higher order derivatives,

Xq
variational problems in parametric form and applications (Chapter V1 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: Differential equations and calculus of variations, Mir Publishers, Moscow,

3.Barry Spain. Tensor Calculus-RadhaPublishing House, Calcutta.
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ANDHRA UNIVERSITY
COLLEGE OF SUTENCE AND TECIHNOLUNGY
DEPARTMENT OF APPLIED MATHEMATICS

REVISED SYLLARLUS

MiSe, SECOND SEMESTER AFFLIED MATHEMATION
AM I8d: ADVANCED NUMERICAL METHUODS

(With rifect from 20152006 Admitied Baich)

Durathien: 3 hear Slavimaim Marks: B
A totel of seven guesiions arg i be st and te sudent has 1o answer § (five) quedtions
All gquestions ooy equal marks.  The fint questson which o compuilsory carses |6
marks. || consisis of 4 short answer sub questions. covermg fhe etitite syllobus The
remaming six queshons each carrying 16 marks are fo be st as suggested m the body of
the sy llabi )

Imerpolabon and Approxomanon. Lagrange iniespadation. Hermte inierpolalion, Spline
mrizrpolatson, |ews stonres appiosrstion.
Numencal technagques fir evadoatmng, derrvataves amd iiegrals.  Dhefferentiation methods
based on mserpolation fommulse, methods based on finde dilferences, extrapoliton
methods, pamial dfferentiotion. Numencal Isbegralion methods based n sdorpolidon
formalpe, Neston - Cote's methods, Taperoulal and Sunpsons formules, Methods
based on undetormuned coefficiems -~ Goess Legendre, Cliuss-Chelryadey  inbegritson
methindy, Lobatio miegration, Compesie istegration methids -~ Trapesoadal rube,
Sempaons rule and Romberg mbegruiion {Chapier 4 and 5 of Text book 1)

i Vhiree gucstiinns are G be sel)

Numorwal echnwpues S solving  ooduury difforemtisl oquationg.  Fuler imethod
backward Foler methind, Madpows method  Simgle siep mahods  Tavior senes method,
Runge-Kotta methods  Multiiep methds:  Predicior-comector mothod,  Adams
Bashfirth methosd, Adames -Moltas method, Converpensce sl stability gonlyss of
sangle ~ step methods. (Chagaes 6 of Text book 1)

Numerical metheds for solving clliptc panial dilferential equations.  Difference
methods, Dirichiet problem, Laplice and Posson equations. (Chapeer 11, 1.2, 4. 1042

of Text book 29
{ Three guestions are to be sel)

Texi bowls:

I Numercal method for Scentific s Enganeenag Computabion, MK lain, S ALK
Iyongs and B K. Jain, ¥ clitbon, 1993, New Ape Intanational Pt Lad.

2 Competstional mathods fod  paitial  difforentsl  oguations by MK lam,
S RK lyeoga und RK Join. New Age lmernational Pve. Lid { 199)



ANDHRA UNIVERSITY
COLLEGE OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF APPLIED MATHEMATICS

M.Se. APPLIED MATHEMATICS (SECOND SEMESTER)
AM 202: TECHNIOQUES OF APPLIED MATHEMATICS-11
(With effect from 2020-2021 Admitted Batch)

Duration: 3 hours Maximum Marks: 80

(A total of five questions are 1o be set. Among them the first question consists of 4 short
answer questions one from each unit. The remaining four questions are 1o be sel as
miernal choice n each unit, Each question cames 16 marks and the firsi question 15

compulsory.)

Unit-I
‘bl

¢
trajectones, Plaflian differential equations, 1% order portial differentinl equations;
Charpit’s method and some special methods. Jacobi's method. (Chapter | (excluding
sections 7 & §), Chapter-11 (excluding section 14) of Text book 1).
Unat-11

Second order Partml differemnl equations with constant & variable coefficients,
canonical forms, separation of varables method, Monge's method (Chapter [11
(excluding section 10) of Text book 1)

Partal ditlerential equations: Equations of the form Orthogonal

=&
= | B

Uinu-111
Laplace Transform definition, conditions for existence, properties, problems, inverse
Laplace transforms, convolution theorem, applications of convolution theorems, solutions
of ordinary, partal differentinl equations using Laplace transforms, applications of
Laplace transforms for mitial and boundary value problems .

( Chapters 1,235 of Text book 2)

Unit-1V
Founer Transform defimtion, conditions {or existence, properies, problems, inverse
forier transforms, relation between Laplace and Fourier Transforms, Fourner sine
transforms, Fourier Cosine (transform, finite Founer transforms, applications of
comvolution theorems, solutions of ordnary, partial differential equations using Fourier
transforms ( Chapters 6 and 8 (sections 8.1 & 8.2 only) of Text book 2)

Text books:

1. LN, Sneddon, Elements of partial differential equations, Me Graw Hill International
student Edition, 1964

2. AR Vasishtha & R K Gupia, Integral transforms, Krishna Prokashan Media (P) Lud,
Meerut, 2003,
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ANDHRA UNIVERSITY

COLLEGE OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF AFPLIED MATHEMATICS
HEVISED SYLLANLS
M.Se. AFPLIED MATHEMATICS (SECOND SEMESTER)
AN 206 Slisthemstios] Methids
(With effect from N1230-202 | Admesed Baich)
Dhurntiom Shaners Mlaximum Marks S0
(A bistal ool five qguestsnms ane 10 be sl aned ihe studest bos o aiswer all amd the lirst queston
compabury. Al question carry equal marks. The fira question oomssts of 4 vhon anveer
questions one question (om each unit. The remaining four qoestions esch cerrying 16 marks
are 30 be set as inbemal chosor 0 cach anit )

Undt-1

Caraph Thevry Garaphs and Mubsgrophs, Sebyraphs, Inomeepdisen and Homeswrphem, Paths,
Connectivity, Traversuble Multigraph, Labeled and Weightod Uruphs, Compleic. Regular amd
Bipuartile Craphs, Trees, Planss Graphs, (Soope s i Sections 8.2 w0 89 of chapler 8 of teathook
I3

Umis-11
Mirected Graphs: Rooted Troes, Sequontial Reprosentation of Dwected Cirapshs, Wardball's
Alponthm, Shorest Path, Bisary Trees, Complete and Extended Hamary Trees, Repersentstun
of Banary Trees, Traversing Henary Trees andd Benary Search Troes ( Scope a5 i Sections 9 2 s
9.6 amd 9 8 of chageer 9 and 10,1 w0 106 of chapter 10 of exibook 1)

Undi-111
Carop cosdes: The communicution Model and Basic Notsons of Emw Carmecon, Generation
of Cosdes by Uning Parity checks, Ermor Revovery in Group Codes (1.7.0, 372 amd 3.7.3 of

Chapier 3 of Texthook 2}
Theory of Recursion: Recurive Funciess., Sets amd Predacates, Priminyve Recuruse functions,
Purtiol Recursive and Ackermun’s Fanctions (scope and trestment as in Socton 26,1 of
Texthook 21

Umit- TV
lmieprnl eguations, Differestistion of o fuscten wules an integral sign. Relation berwesn
differenisal s integrol equation, Solutin of son-homogeneous Volerma's micgral oquation
of nevond kimd by the methods of sucoessrve substiition and seccessive spproximatnom,
Solishion of Fradhalm's imogral oquation by the mathods of sscoessve substitution and
wcoensive appronimation, Reciprecal functons, Volterma's soluton of Frodholm's equation.
iChajslers | & 2 ol Teat book §)

Teak hooks;
I Dhascrete Maherarics, Sohsam’s outline senes, second edition, by Scymossn Lpschace
ini Masc Lignon Tata Mo Geana-Hill
2 Duerese Mabermatical sructures with Apprlications o Computer Scicnce by
1P Trembley sexd B Manoher Tata Mc Craw-Hill Edien
3. Shapti Swarap- Inicgral equatosns, Krishna Prakashan Meodia (P) Lid, Meerui, 2811



ANDHEA UNIVERSITY
COLLEGE OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF APPLIED MATHEMATICS

REVISED SYLLABUS

M.Sc. AFPLIED MATHEMATICS (SECOND SEMESTER)
AN 203: Elements of Elasticity and Fluid Dynamics
{With elfect from 2020- 2021 Admitied Batch)

Duration: Shrs, Mix Marks: 80

(A total of five gquestions are W be sel and the student has o answer all questions and the
first question is compulsory. All questions carry equeal marks. The first question consists
of 4 short answer sub questions covering the eatire syllabus,  The remammg four
questions each carrying 16 marks are 10 be st us internal chows i each unit )
Unit-l

Analysis of strun, deformanon, affine deformation,  infimtesimal alfine deformation,
geometrical (Merpretation of the components of strain, strain guadne of Cauchy,
prncipad derections, invanants, geaeral inlinilesimal delormation, Examples of sirain,
equations of compatibility, finise deformations. (Chapter | of Text baok 1)

Uit
mﬂhhﬂmhul}-nHMIMWmm.umﬂFm of expuilibrivm,
ransfonmation of coordinates, stress guadnc of Couchy, Mohr's  diagram, n.:q:ln o
stress,  Mook's  law, Cleneralired Hook's law, Homogensous sotropic  media.
(Chageer 2 and chapter 30 sections 2021 & 22} emly of Text book 1)

(RUTTRI
Kinemathcs of Muids, real and Hﬂmmmnuudnapﬁ.m:ﬂ
puth lines, velocity potential, velocity vecor. local amd particle rates change. cyuation
al contintity, Accelersnon of fuid. condtions af o rigid bowndary, Ceemeral nnlrnla..lut
Muahid emantioon. (Chapter 2 of Tew boak 2)

Ui -1V
; . . . o Mhaikd.
uumﬂmnrnmﬂ.pmn-p:m_u-nmdmmn_;dm;_,mm L
ﬂdmn-hﬂrﬂﬂnmﬁﬂuﬂﬁ:%ﬁuﬁ-WHMM
Bumuﬂi'lcq-mu.mnrhntduﬂdymnﬁmwﬁnmﬂhd}'
forces, Some potentinl theorems, Flows snvalving asial symmeiry. kepubive mition

? s ci jon theowem. Some further aspects of venes mation.
Vortes maotion, Kelvin's coealation (Chagrer 3 of Text book 2)

exd boaks: )
! 1. Mathematical theory of Elasticity, by LS SOKOLNIKORY

3t o fitbon; Tata Me Gieaw Hill-New Delhi
2. Text book of Fluid Dynamics by F.Chorlion, CBS publishers and

distributors, New el






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 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 1S
compulsory.)

Unit-I
Lebesgue Measure: Introduction, Outer measure, Measurable sets apd _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. {(Cahpters 3 and 4 of the Text
book).

Unit-1I1

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

Unit-1V

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

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

-

BOde ariaen \k (QGQ\
) ur.ud_:esr:Ap;vzed Mamemancs \

Andhra Un, . /
ik . ' VErs
REDMI NOTE 6 PRC Visakhapatnam, & "




ANDHRA UNIVERSITY ‘
COLLEGE OF SCIENCE AND T p',(:ny)Lflg‘(é\é
DEPARTMENT OF APPLIED MA'rnm}AwFs;rER)
M.Se. APPLIED MATHEMATICS (THIRD S&ﬁ,{'tlcs-l "
AM -302 : TECHNIQUES OF APPLIED MAT }B e
(With effect from 2020-2021 Admitted Ba Ny

Maximum Mar
Duration: 3 hours

short answ 2T

. ns ar ; £4
estion consists O o
(A total of five questions are to be set. Among them the first qu

: internal choice 1
questions one from each unit. The remaining four questions are tfs::; s;:t as L
unit, Each question carries 16 marks and the first question is compu - 2
g of difference equations, first OF S
Difference Calculus : Basics of difference calculus, Genera} thetoryand stability, Tinear ho mogen?oud
difference equaiions explained through examples, steady-sta euations' metbod of undertermine
equations with constant coefficients, non-hompgeneOUS ?qns tran;formak>1e to linear equations.
coefficients, limiting behavior of solutions, non-linear equatio

i be set)
Two questions are to
(Chapter 2 — section 2.1 to 2.6 of Text book 1) e (Twoq ke
> i odic
an form, linear pern
System of linear difference equations, basic theory, autonomous systems, J(g: anuesﬁon sl
systems. (Chapter 3-Section 3.1 to 3.4 of Text book 1)

' E forms,

Z-transform methods, definition with examples, properties of Z-tregnfot}’rrtlls,6 1{“’?33%;3“; Text
solution to difference equations by Z-transform method. (Chapter 6-Sec 1((6 ne.q,u e'stion e
N s B ' i ion, separation
Partial differential equations — Modelling; vibrating string, one-d1men§10nal wave equation, = p ey
of variables, D’Alember’s solution of the wave equation, one-dimensional h;at ﬂoxv, heat ow 1n
infinite bar, two-dimensional wave equation, rectangular membrane, Laplacian in pqlar .coordmates.
(Chapter 11 — Section 11.2 to 11.9 of Text book 2) (One question is to be set)

Unit-1V :
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:

I. An introduction to difference equations by Saber Elaydi, S

2. Advanced Engineering Mathematics by Erwin Kreyszig,
Limited Pubiishers.

3. Elements of ordinary differential equations and special
International Publishers, revised second edition.

Eringer Publisher, Third Edition.
5" Edition, New Age International (P)

functions by A. Chakrabarti, New Age



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

_ . . rt answer
(A total of five questions are to be set. Among them the first questicn COH?IStS 0f14 }fzioce in each
questions one from each unit. The remaining four questions are to be set as internal ¢

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

Unit-I
. inning with C++,
Basic concept of Object-Oriented Programming(OOP), benefits of OOP, beginning wit

. : nd
tokens, expression and control structures (Sec 1.5,1.6 in Chapter 1, Sec 2.1-2.8 in Chapter 2 a
Sec 3.1-3.25 in Chapter 3)

Unit-Il
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 furictions, pointers to
members, local classes (Sec 4.1-4.12 in Chapter 4 and Sec 5.1-5.19 in Chapter 5).

Unit-llI
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 Chapter 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 I/O 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++

f , YedidyahLangsam, Moshe J. Augenstein, Aa-on M. Tenenbaum,
I

MNOTE S 270 RR e Pt

CShanae




RA UNIVERSITY

COLLEGE OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF APPLIED MATHEMATICS

M.Sc. APPLIED MATHEMATICS (THIRD SEMESTER)
AM 304(A): BOUNDARY VALUE PROBLEMS-1
(With effect from 2020-2021 Admitted Batch)
Duration: 3 hours Maxlmu - «tc of 4 short
(A total of five questions are to be set. Among them the first question CoTEISE %e set as
answer questions one from each unit. The remaining four questions BIEAIC ostion is
internal choice in each unit. Each question carries 16 marks and the first AU

compulsory.) //

UNIT -1 : d

_ . : x'stence an

Elementary Topology on Metric spaces: Mappings on metric SPaces, E { solutions,

uniqueness theorem via the principle of contraction. Continuation 0l 5
Dependence of solutions on initial conditions and on parameters. Gencr

i ion.
linear first order system of equations, solution Space, The non-homogeneous equatio
(Chapter 2 of text book 1)

m Marks: 80

UNIT - 1T
General theory for linear first order system of equations, solut.ion space, The non-
homogeneous equation. The nth order linear homogeneous equgtlpn. The nth order non-
homogeneous equation, The adjoint vector equation, The adjoint qth ord.er equation,
The relationship between scalar and vector adjoints. Linear equation vntk} 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 - 111

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 -1V
Ifinear 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) ,

7 Introduction to Mathematical Control Theory, S.Barnett, R.G.Camaron Clarendon
Press, 1985. :

Reference book: Theory of Ordin i ' ' .
: ary differential equations by E.A. Coddington d
Normal Levinson, Tata Megraw Hill Inc., New York (1980) o

o LR Rebegendon Fom
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ANDH PRS
COLLEGE op RA UNIVERSITY

SCIENCE AND TECHNOLOGY
DEPARTMENT OF APPLIED MATHEMATICS

NEISJC' APPLIED MATHEMATICS (THIRD SEMESTER)
ECTI,VE= 305(B) OPTIMIZATION TECHNIQUES-I
(With effect from 20202021 Admitted Batch)

Duration: 3 hours Maximum Marks: 80

(A total of five questions are to be set. Among them the first question congists of 4 short-
answer questions ope from each unit. The remaining four questions are to be set as

internal choice i each unit. Bach question carries 16 marks and the first question is
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 1 (expect 1,3),Chapter II. Chapter 11,
Chapter IV of unit 2 and Appendix — A of Unit-6 of text book 1)

Unit-II .
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-I1I

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

(7.1to 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

L Ripde fomd

Chawmee
o +*Studies - Appeed Meematcs
Andhra Unwersity
Visakhapatnam.



ANDHRA UNIVERSITY
COLLEGE OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF APPLIED MATHEMATICS

M.Sc. APPLIED MATHEMATICS (F OURTH SEMESTER)
AM-401: FUNCTIONAL ANALYSIS
(With effect from 2020-2021 Admitted Batch)

C ] . 80
Duration: 3 hours Maximum Marks

(A total of five questions are to be set. Among them the first question consists %i 4 Z}:oar;
answer questions one from each unit. The remaining four questions are to «: A
internal choice in each unit. Each question carries 16 marks and the first questio

compulsory.)

Unit-]

Topological spaces: Elementary concepts, Open bases and ©0
topologies, function algebras Co (X, R) and Co (X, C), compact spaces, product spaces,
Tychonoff’s theorem, separation concepts.

Unit-II ,
Banach spaces: Definition and some examples, continuous linear transfor'matlons, 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-11I

pen subbases, weak

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

Unit-[V
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)

T'ext Book: G.F.Simmons —Mc Graw Hill, Introduction [
’ to
Anal)’SiS. 0P010gy and Modern



ANDHRA UNIVERSITY
COLLEGE OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF APPLIED MATHEMATICS

VLS. APPLIED MATHEMATICS (FOURTH SEMESTER)
AM 402: STATISTICAL METHODS
(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 consnsttz (;)t; 4;?:0&2
answer questions one from each unit. The remaining four questions arre' uestion .
internal choice in each unit. Each question carries 16 marks and the first g

compulsory.)

Unit-I .
{. Random variables, distribution functions. MatW
0neGaen':letr\::)llc‘iigngg:scitolg:ls;andom variables (Discrete and Cor}t}nuous), lfjls::rtli?;lnon
functions, joint and conditional distribution functions, probability mass MAEEEEs
probability density function, Transformation of Rgndom vapablcs. &
Mathematical expectation, Moments of a distribution function, momen . g —
functions, characteristic functions and their properties, Chebychev .mequjahtyc,i
probability generating functions. (Chapter 5, Chapter 6 except section 6. 7 an

Chapter 7-Sections 7.1, 72,7.3,7.5 and 7.9)
Unit-II

2. Probability Distributions: PR .

Discrete Distributions-Binomial, Poisson and geometric distributions and their

properties with applications. (Sections 8.1-8.5 and 8.7 ofChapterS)

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)
Unit-III

3. Correlation and Regression:

Correlation, Karl Pearson’s coefficient of correlation, 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) i

Unit-IV

4. Exact Sampling Distributions:

Exact sampling distributions, 7, 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: Funde.lr‘nentals of Mathematical Statistics-S.C.Gupta-;rn.c-i-;.i{.i;p;gc;r

e 11 eshuon Su!tan Chand and Sons, New Delhi ,

: \//1.111( mtrodugxoq to probability theory and mathematical statistics —
K.Rohatgi Wiley Eastern Ltd, New Delhi

Kr R%e\(é\é RQW\A
Chaw e
REDMI NOTE 6 F i xd * Sudies i+ Appwed Mathemancs

DUAL CAMERA Andhra Umversity
Visakhapatnam.



ANDHRA UNIVERSITY
COLLEGE OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF APPLIED MATHEMATICS

M.Se, 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

consists of 4 short
s are to be set as
first question 1S

(A total of five questions are to be set. Among them the first question
answer questions one from each unit. The remaining four question
internal choice in each unit. Each question carries 16 marks and the
compulsory.)

Unit-1 :

an automata, Description of a Finite Automation,
Transition Systems, Properties of Transition Functions, Acceptablllty‘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-II1
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.

The Theory of Automata: Definition of

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: 2,3,4,5.1105.4and 7.1 107.5,7.9.3 By K.L.P. Mishra
N. Chandrasekharan, PHI, Second edition ;

\L\ (%e\&ez, Reed

Mw

Ul e
4 Studies I Appeey Mathemarcs
Andhra Unwersity
Visakhapatnam.



i v ANDHRA UNIVERS[TY
COLLEGE OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF APPLIED MATHEMATICS

M.SC. APPLIED MATHEMATICS (FOURTH SEMESTER)

ELECTIVE: AM 404(A); BOUNDARY VALUE PROBLEMS-I1
(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 §cl as
Internal choice in each unit. Each question carries 16 marks and the first question is

Compulsory.)

Unit-I o
Stability of linear and weakly non-linear systems, continuous dependernce an stablhly
properties of linear, non-linear and weakly non-linear systems. Two dimensional

Systems. (chapter III of text book-1)

Unit-II '
Stability by Liapunov second method, Autonomous systems, quadratic forms,
Construction of Liapunov functions for linear systems with

Krasovski’s Method. - i
constant coefficients. Selection of total energy function as a Liapunov Function, Stability
ext book-1)

based on first approximation (Chapter V of t
Unit-I11

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-I'V

Bihari’s inequality, Application of Bihari’
s formula. (Sec. 6.6-6.7 in Chapter VI of taxt book-2) :

urms comparison theorems, Elementary linear
ille-Winter. (Chapter VIII of text book-2)

Text BO()kS:\\

I. M.Rama Mohan Rao, Ordinary Differentia] equations, Theory methods and
applications, Affiliated East-West Press Pvt.Ltd., New Delhi. (19€0).

7 Y.Lakshmikantam, S.G.Deo and V.Raghavendra, Text book of ordinary
differential €quations (second edition) Tata Mc Graw Hill, New Delhi. (1997).

k \\%\:\N\QMQ

: wNde
o0atd o Studies " Appaed Mattiemacs
Andhra Umversity
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. ANDHRA UNIVERSITY
l("f;’l.Ll':(‘.'l", f)l"‘S('ll'IN('l'l AND TECHNOLOGY
PARTMENT OF APPLIED MATHEMATICS
M.Sc. APPLIED MATHEMATICS (FOURTH SEMESTER)
AM ;{OS(B): OPTIMIZATION TECHNIQUES-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
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 is
compulsory.)

Unit-1 Ea
Game Theory, Solution of Games with and without saddle points, minimax / maximini
principle, 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/m™"™* (Chapter 6 of unit 4)
Unit-II

Inventory, classification inventory models, EOQ models with and without shortages,
mult item deterministic models, dynamic demand Models.
(Chapter 2 of unit 4 (2.1 to 2.17))

Unit-I11
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) .
Unit-I'V ‘
e
Network analysis, PERT/ CPM Techniques network diagram representation time ,g‘d\c’“
estimates and critical path in net work analysis, uses of PERT / CPM Techniques C
: <
(Chapter 7 of unit 4) S°
S

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

. R Reioda Reed

r CNda ~
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