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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-
FAPER- |
ADVANCED ABSTRACT ALGEBRA

Group- Permidation qroup, MNarmal subgroup, Three Isomorphism
Theorems Correspondence Theorem, Maximurm Normal subgroeup, Automorphism and
Innier Autermorphism. Centire of groups.

Normal Serics- Normal and Scubnormal senes. Composition Series, Jordan-Holder
theorem, Solvable groups. Mipotent groups

Rings & Modules- Detimtions, Maximaé and prime ideals, Nilpotent and Nill ldeals,
Zorn's Lemma (statements only). its application to ahtam maximal ideals.

REFERENCES:
1. P.B. Bhattacharya, & K Jain and 3. R. Nagpaul: Basic Abstract Algebra (2nd Ed.).
Cambridge Uriversity Pross. Indian Edition, 1997

2. 15 Luther and LB S Pass: Algebra Voi | - Gioups, Narosa Publishing House,

1996, .

3. Surjeet Singh and Guaz Zamoeeruddm:; Modern Algebra, Vikas Publishing House Pyt
Ltd., 1990,

4, M. Jacobson Basic Algekra: Vols. | & H, Hindustan Publishing Company, 1980.

5. & Lang: Algebra, 3rd Edition. Addison-Wesley, 1993,
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-I
PAPER-I
REAL ANALYSIS-

The Riemann—Stieltjes Integral- Befinition and existence of Riemann-sStielties
integral, Properties of the Integral lntegration and differentiation, the Fundamental
Theorem or Calculus, integration of vector-vatued function Rectifiable curves.

Functions of Several Variables- Linear transformation, derivatives in an open subset
of R*Contracton principle. Inverse  function theorem, Implicit function theorem,
Derivatives of higher orders Differentiation of integrats.

Sequences and seres of Functions- Point wise and uniform convergence, Cauchy
criterion for uniform convergence, Weierstrass M-lest, Abel's and Dinchlet’s tests for
uniferm convergence, Uniform convergence and conlinutly uniform convergence and
Rigmann-Stieltjies integralion, uniform convergence and  differentiation, Weierlrass
approximation thearem.

Power Series- Uniguencess thecrem for power series, Abel's and Tauber's thearem.

REFERENCES:

[1] Walter RudinPrincipies of Mathematical Anaiysis’ (3re edition ) McGraw Hill,
Kogakusha, 1976, International student edition.

[2] PK. Jain and VP Cupta: Lebesgue Measure and Integration, New age
International (P} Limited pubihshed, Naw Delhi 1986 {(Reprint 2000).
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-
PARER-IN
TOPOLOGY — |

Deficition and examples of topological spaces closed sets, Closure, Dense subscls
Neghborboods, Intenors, exterions and boundary points,

Accumulation point and derived set, Bases and sub-base, subspaces and relative
topolagy, Alternate methods of defining a topology in terms of Kuratowski Closure
Cporator and Netghbarhoods systems. '
Continuous functions and Homeomorghism,

Separation axioms, Ty Ti. T, Ty Tsew. Ty spaces, their charasterization and basic
prroperties,

First and second countabie countable spaces, Lindelof's theorems, Separable Spaces,
Second Countabiity and Separability, Uryshohn's lemma and Tietz Extension Theorem.

REFERENCES:

1. G.F. Simmons: introduction to Topology and Medern Analysis, McGraw -Hill

2. 3N Sharma. Tepology, Krishna PrakashanMandir, Meerut

3. M J Mansfield. Introduction to Topology. Van Nostrand. Princeton. New Jersey,
1963 '

4. tame R Munkres. Topology, A First Couse Prentice Hall, iIncorporated, 1974

5 ¥.DnJoshic Introducton to General Topology |, New Age Internaticnal(P) Ltd New

etk :

8. JDugundji. Topology. Bestan: Allyn and Bacon, 1866, [OF] .

7 B Mendsison: Introduction to Topology, Dover Publcations, 1950
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS
SEMESTER-I
PAFPER- IV
COMPLEX ANALYSIS-|

Complex Integration, Cauchy—Goursat Theorem, Cauchy’s integral Formuta. Higher
order derivatives.

Morera’s thearcm, Cauchy inequality and Liouville theorem, the fundamesntal theorem of
Algebra, Taylor's theoreim, Maximum modulus principle.

L aurent's series isclated singuiarities'.

Meromerphie  functions. Scwartz  lemmacthe  Argument  principle Rouche s theorem
lnverse: iunction thearem.

Residues. Cauchy's residue theorem, Evaluation of integrals, Branches of muany values
functons with special references to argz,logz. And z°

Bilinear transformaticns, their properties and classification, Detinitions and examples of
conformal mappings.

REFERENCES:-

1 JB. Convay  Tunctions of one camplex variable. Sprnger-Verlag international
studant Edition. Narasa publishing House. 1980

D. Sarasen - Complex Function theory. Hindustan Book Agency. Delhi 1994

S Ponnusamy  Foundation of complex Analysis. Narosa publishing house 1997
JN Sharma Funchens of a complex variable , Krishna PrakashanMandir. Meerut
B.S Iyag: Nunctions of a Complex Variable, KedarNath Ram NathPrakashan,
Meear ) 19851,

;b oL ora
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-|
PAPER-V
ADVANCED DISCRETE MATHEMATICS-!

Formai  logic- Statemenl  and  Notation, Conneclives— Megation,  Conjunction,

Disjunction, Twth Table, Conditienal “and Biconditional statement. well-formed formula,

Tautology, Cipkvalent formula, Duality and functicnally complete set of connactives, two
state devices and statement logic, Normal farm. Principle copjunctive and Principle
Disjunctive Normal forms, The theory of mterface far the statement calctius, Rules of
interiace. Automatic Theorem proving, the predicate calculus, Quantifiers, Rules of
interface. Free and Bound variables, Interface theoary of predicate calcuus, valid
formulas over finile universe. valid formulas involving quantifiers, formuwas involving
more than ane quantifiors.

Algebraic Structure - Algrebraic system, Semigroups and Monoids (including those
pertaining to concalenation eperation), Homomorphusm of semigroup and SubMaonoids.

Lhrect praducts, Basic Homomorphism theorem.

Lattices - Lattices as partially ordered sets and thoir properties. Laltices as Algehraic
systems, Sub latiices, directproducts and homomaorphisim, Compicte, Complemented
and Dhisiributive Lathice ‘

Boolean Algetra. DBoolean Algebras as lattices, Various Boolean identilies, The
switching Algebra, example, Subalgebras, Direct products and Homomorphism, Join-
rrecducible  elemerts,  Afoms and  min-terms, Boolean forms  and therr
Fauvalence Minterm Boolean forms, Sum of products, canonical forms, Minimization of
Booleun functions Application of Boolean Aigebra to Switching theory (Using AND. OR,
MOT gates) The I'(drr.augh Map Method,

REFERENCES:

1 21 Trembdlay & R. Manohar: Discrete Mathematical structure wilh appication o
computer sciences McGraw Hiill Book Co. 199/ '

2. Sevnour Lepschutz: Finite Mathematics (International cdition 1953) McGraw Hill
Book Co. New York.

3 N Uso Graph Theory with applications to Enginecring and Computar Sciences.
Frentice Hall of India.

4 S Witkala: Discrete Mathematics: A unified approach MeGraw Hill Book Co New

York
5 C 1 L Elements of Discrete mathematics. MoGraw Hill Book Col.
G W s Gupta Discrete Malhemalics, Kashria Prakashan Mandir i, Meerut.
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SEMESTER SYALLABUS
- M.Sc. MATHEMATICS

SEMESTER-H
PAPER-
ADVANCED ABSTRACT ALGEBRA-It

Modules and Vector Space - Definition and examples of sub-modules, Quotient
madules, Direct sum, Modules generated by a set R Homomorphism of modules,
Isomorphism Theorem, exact sequence of modules, short exact sequence Cyclic
Modules. Semi Simple Modules, Simple Medules, Schure's Lemma, Free Modules,
Representation of Linear mapping, Rank of Lincar mapping, Rank Nullity Thecrem.
Field Thecry - Extension field, Algebraic and transcendental exiensions, Separable and
inseparable  extensions, Normal extension. Perfect helds, Finite fields. Primitive
element, algebraically closed fields, Automorphisms of extensions, Galois extensions,
lundamental theorem of Galois Theory.

Nocthorian and Artinian modules and nings. Hilbert basis theorem, Wedderbiira — Artin
theorem.

REFERENCES:

1 P B Bhattacharya. S.K. Jain and S R. Nagpaul: Basic: Abstract Algebra (7nd £d.},
Cambridge University Press, Indian Edition, 1997

2 LS. Luther and 1.B.S Passi, Algebra; Vol | - Groups, Naross Publishing House,
1596

3 Surjeet Singh and QuaziZameeruddin: Modern Algebra Vikas Pubhshing House Pt
Ltd.. 1990,

4 N, .acobson Basic Algebra: Vols. | & It Hindustan Publishing Company, 1930,

5 3. Lang: Algebra, 3rd Edition, Addison-Wesley. 1993,
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-I}
PAPER-II
REAL ANALYSIS-I

Measurablesets-Lebesque  outer  measure,  Lebesgue  measure,  Properties  of
measurable sets, Borel sets and their measurability characterization of measurable sets,
MNon measurable set

Meaasurable functions- Definiion and properties, Simple, Step and charactaristics
function, Continuous funclion, sets of measure Fero, Seauence of fu_nctions, Eqoreft's
Convergence in measure, Riesz theorem. '

Lebesgue Integral- Lebesgue integral of a hounded funciion, Comparison of Riemann
integral and Lcbesgue integral, Bounded Canvergence Theorem, Integral of non-
negative measureable function, Fatou's Lemma, Monotone convergence theorem,
General Lebesgue integral. Lebesgue dominated convergence theorem

Differentation and integration- Dini derivatives, Differentation of monatone functions,
{ebesgue theorem, Function of bounded variohon, Differentation of an integral,
 ebesgue mlegral, Lebesgue sots, Absofutely Conlinuous Functions, Integral of the
derivatives,

Lebesgucl” spaces- The classes LP. Holder and Minikowski inequalities, L"Banach
Spaces, Convergences in the mean.

REFEREMNCES:

[1]  Walter Rudin:Principles of Mathemalical Analysis' (3re edition ) McGraw
Hilf, Kogakusha, 1876, International studenl cdition. '

[2]  P.K. Jain and V.P. Gupta: Lebesgue Measurc and Integration, New age
Internaticnal (P) Limited published, New Delhi 1986 (Reprint 2000).
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-I
PAPER-I
TOPOLOGY-I

Compactness - Basic properties aof campacinoss. .

Continuous functions and compact sets, compaclness and Finite Intersection Property,
Sequertially and Countakly compact sets, Local compactness in Metric space
Equivalence of compaciness, countable compactness and sequential compaciness n
metric space.

GConnected spaces, connectedness on the raal line. Components, Locally connecled
GRALES, tdta!iy disconnected spaces. _
Mets — Topology and convergence of Nets, Hausdorffness and nets Filters and their
convergence, ultra filters.

Iychonoff product topology in terms of standard sub base and its characlenzation,
Prajection Maps.

Connectedness and product space, Compactness and product space (Tychonall™s
theorem)

REFERENCES:

1. G F Simons Intraduction to 1opology and Medern Analysis, McGraw -Hill

2 J.N Sharma: Topology, Krishaoa PrakashanMandir, Meerut

3. M.J Mansfield: Introduction to Topoiogy. Van Nastrand. Princeton, New Jersey, |
1963

4. Jame R. Munkres' Topclogy, A First Couse. Prentice Hall, incorpoerated, 1974

5. K D.Joshi: introduction to General Topology , New Age international(P) ttd. New

Dexltu

6. JDugundji. Topology. Boston. Allyn and Baran, 1966, {OP]

7. B .Mendelson: Introduction to Topology, Dover Publications, 1990,
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS.

SEMESTER-II
PAPER-IV
COMPLEX ANALYSIS-II

Entire Functions- Weierstross faclorization theorem Gamma function and its properties,
Riemann Zeta function, Riemann's functional equation Runge's theorem Mittagt eftler's
theorem. '

Analylic continuation uniqueness of direct analytic cantinuation, Uniqueness of analytic
continuation along curve, Power series method of aralytic continuation, Schwartz's
tiatlection Principle.

Monodramy theorem and it consequeances,

Cancnical product, Jensen’s formula, Poisson— Jenson Formula, Hadamard's thiee
cirgles theorem, Grder of and entire funchion.

Exponent of convergence Borel's theorem, Hadamard's factanzation thegrem.

The range of and analytic furction, Bloch's thearem, Thelitile Picard theorem.

Scholiky’s theorem, Montel Caratheodory and the Great Picard thearem.

Univarient functions, Bieberbach's conjecture {statement only) and the "1/4 - theorem™

REFERENCES:-
1. JB Coenvay . Funclions of one camplex varable. Springer-Verlag mternational
student [Cdition Narosa publishing House. 1980,

2. D.Sarason : Comptex Function theory. Hindustan Book Agency. Dethi 1994,

3. S Ponnusamy  Foundation of complex Analysis. Narosa publishing house 1887,
4. J.N. Sharma.: Functions of a complex variable , Knshna PrakashanMandir, Meerut
5 B.STyagr Functions of a Complex Variable, KedarNath Ram NathPrakashar,

Meers! 1981
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS
SEMES_TER—II
PAPER-V
ADVANCE DISCRETE MATHEMATICS-I|

Grammar and Language- Phase structure grammar, Rewriting Rules, Derivation,
sentential forms, conlext-sensitive context. Free and Regular grammars and language,
Notion of syntax, Analysis, Polish Natation, Conversion of infix experience lo Palish
Notation, The Rename Folish Notahon.

Intraductory Computability Theory- Finite state Machines and theirr Transilion, Table
diagrams, Equivalence of Finite stale Machines. reduced machines, Hormomorphism
Finite automata, and eguivatence of its power to hat of Deterministic finite automata,
Moore and Mealy Machines, Turng machines and partial recursive funchions.

Graph Theory- Detinition of {undirected) graph, paths, Circuits Cycles & Sub graphs,
Induced Sub graphs, Degree of a verlex, Connectivity, Planar Graphs and their
properties, Trees, Culers Tormula for connected planner Graphs. Complete and
complete Bipartite graphs, Kuratowski's Theorem{statement cnly}, and it's  use,
Spanning trees. Cut sets. Fundameal cut sets and cycles, Minimal spanning trces.
Matrix repraseniation of graphs, Fuler's theorem on the Existence of Fulenan Paths,
and circuit, Dirccted Graphs, In degree and out degree of a vertex, Weighted undirected
Graphs.

REFERENCES:

1. J.F Tremblay & R. Manohar: Discrete Mathematical structure wath application o
comptrer sciences McGraw Hill Book Co. 1997,

2. Seymour Lepschutz. Finite Mathematics (International edition 1993) McGraw Hill
Book Co. New York.

3. N. Dec: Graph Theory with applications te Engineering and Computer Sciences.
Prentice Hall ot India

4. 8. \Witala: Discrete Mathematics - A unificd approach MeGraw Hill Book Co. New
York. ,

5. C.L. Lir Elemeants of Discrete mathematics. McCraw Hill Book Col.

G M K Gupta: Dissrete Mathemates | Knshna Prakashaniandir{P) Hd | Meerut.

www.snpv.ac.in




SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-HI
PAPER-I {COMPLULSORY}
INTEGRATION THEORY AND FUNCTIONAL ANALY SIS

Signerd measure, Hahn decomposition theorem, mulually singular measures, Radon-
Nikodym sheorem lebesgue decomposition.Riesz ropresentation theorem, Extension
thearam {Carathcodory)

Lebesgue-3tieljesintegeal, product measures, Fubini's theorem, Tunnelia's theorem,
Integral cperator, Inner measure, Exiension by set of measure zero, Caratheadory outer
measure. Hausdorft measure Uifferentiation  and  Integration,  Decomposition  into
absolutely continuous and sngular parts

Baire sets Baire measure, continuous functions with compact support, Regularity of
measures on locally compact spaces.

REFERENCES:
1. H.L. Royden: Real Analysis, Macmillan Pubtishing Go. Inc.. New Yark, 4ih Edition,
1993

2. # Choudhary and Sudarsan Nanda: Functional Analysts with Applications Wiley
Easternitd , 1989 _ .

3. J.H. williamson: Lebesgue Integration, Holt Rimehart and Winston, Inc. New York.
1562

4 PR Halmos Measure Theory, Van Nostrand, Princetan, 195

5. T.G. Hawkins: Lebesque's Theary of integration’ its Origins and Development,
Cheluea, New York 1979 e

6. B.V.Limaye: Functional Analysis, Wiley Eastern Ltd,

7. G.de. Barra: Measure Theory & integration, Wiley Eastern Lid, 1981,

8. Walter Rudin: Real & Complex Analysis. Tala McGraw Hill Pubiishing. Company,
New lelhr.

9 PKJain O.P.Ahuja& Khalid Ahmad: Functional Analysis, New Age International
{FiLtd.. New Delhi.

10 A Siddigui: Functional Analysis with Applications” Tata McGraw Hill Publishing
Cuompany, New {ealh.
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-I!
PAPER- 1} {Compulsory}
Partial Differential Eguations, Mechanics & Gravitation-|

Parial Differential Equations

Laplace's Equation-Fundamentai solution, Mean value formulae, Froperties of
Harmonic function, Green function, Energy meathod.

Heat Eguation - Fundamental solution, Mean vatue formulae, Properties of solutian,
Energy method. :

Wave Equation - Solutions by spherical means, Homogeneous equations, Energy
method.

Non-linear first order PDE, complete integrals, Envelopes characteristics, Hamilton
Jacobi equations (calculus of variations. Hamilton's ODE), Conservation Laws,
Representation of solutions, Separation of vanables.

Laplace and Founer Transforms and their apelications, Legendre Transform.

Attraction - Attracltion of rod, disc, spherical shell and sphere. spherical shell of finite
thickness.

Surface integral of normal attraction (Application &Guass’s theorem) Laplace and
Poisson equations. work done by self-atlra&;ting sysiem.

REFERENCES:

. D.Raisinghania: Ordinary and Partial Differential Equation. S.Chand , New Delni.
- Gupta, Kumar & Sharma: Classical - Mechanics, Pragati Prakashan,

. S L. Loney ;Air Elementary 1reatise On Statics University Press.

~1.N. Sneddon: Partial Differential Equahon | McGraw Hill Book Co.Lid.

. H.Goldstem: Clasgsicat Mechanics, Addilion Wesley.

. Narayan Chandra Rana&PramaodSharad, Chandra Joag. Classical Mechanics.
Tata McGraw-Hill Publishing Company, 1991.

7. B.D. Gupta &SatyaPrakash: Mechanics Relativity PragatiPrakshan, Meerut.

L2 B SR S | LY

)
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-II
PAPER-II {OPTIONAL}
PROGRAMMING IN C (WITH ANSI FEATURES)-I

An overview of programnung, Programming ianguage, Classification- € Essentials

Program Development Functions, Anatomy of a € Function, Mariables and Constants,

Expressions, Assignment Statements, Formatting Source Files, Continuation Character,

The Pre-processor. :

Scalar Data Types— Declarations. Different Types of Integers, Ditferent kinds of Integer

Constanls, Floaling- Point Types, Inilialization, Mixing Types, Explicit Conversions-

Casts, Enumeration Types, The Vaid Daia Type Typedefs, Finding the Address of an

object Pointers. ' i
Control Flow— Conditional Branching, The Switch Statement, Looping, Nested Loops,
The hreak and cantinue Statemerts, The go to statement. [nfinite Loops.

Dperators and Expressionz—Precedence and Associativity, Unary Plus and Minus
operators, Binary arithmetic operatars Arithmetic asstgnment operators, Increment and
Decrement Qperators, Comma Operator, Relational Operators, Logical Operators, Bit-
Marupulation Operatars, Bitwise Assignment Operators, Cast Operator, Size of
QOperators, Canditional Operator, Memary Operators.

REFERENCES:

1. Peter A Darnell and Philip B Margohs, G: A Software Engineering f\pprmch
Narosa Publishing House (Springar International Student Edition) 1993

2. Brian W. Kernighan & Dennis M Ritohie The CC Programme Language, 2™
Edition {ANS! Features), Prentice Hall 1984,

3. YashwantKanetkar: Let Us C, 8th £dison, B P B Publications 2007

4. E. Balagurusamy: *regramming in C (ANS]), 4th Edison, Tata Mac Graw Hill.

PRACTICAL
The break-up of marks for third Somesler s Practical will he as under:

St No. [ Argument o o Maximum Marks Mimimum |

T Lab Record (Internal Assessment} 6 Passing Marks

2 Viva-viee ([ xtzima Agsessment) 9
A Pr'nci'am_I:'}E.:e'\luprf.imunt A 15

Executron ! Exn,rnai J\%sebamr‘nt} !
o T Total | Marks rks | 30 m
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-III
PAPER-IV (OPTIONAL) _
FUZZY SETS AND THEIR APPLICATIONS-|

Fuzzy sets- Basic definitions a — cuts, Convex fuzzy seis, Basic operations on fuzzy
sets. Types of fuzzy sets, properties of a - cuts, representation of fuzzy sets, First and
Second decomposiion theorem, Extension Principie for fuzzy sets, fuzzy complements,
the two characterization theorems on fuzzy complementst-norms and t-conorms,
Algebraic  product and  sum.  bounded difference and  sum, statements  of
characterization for t norms and © conormas, combination of operators.

Fuzzy Arithmetic- Fuzzy numbers, Arithmetic operations on fuzzy numbers, Lallices of
fuzzy numbers, fuzzy cquations,

Fuzzy Relations- Fuzzy relations on fuzzy sets, fuzzy binary relations and fuzzy
equivalence relations, Fuzzy morphism, standard composition, sup | composition, inf-wi
composition of fuzzy relations.

Fuzzy Reiations Equalions- Problem partitioning, solution methods, fuzzy relation
equations based upon sup | compasition and inf-wi composibon, approximate solution.

REFERENCES:

1. GJ Klir and B. Yuan: Fuzzy Sets and Fuzzy logic, Prentice Hall of India New
~ Dethi '
2 HJ Zimmermann: Fuzzy Sets and Fuzzy logic, Prentice Hall of India New Delhi
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS
SEMESTER-i!
PAPER-V {OPTIONAL}
OPERATIONS RESEARCH-I

Operations Research and its Scope, Necessity of Operations Resegarch in Industry

Linear Programming-graphical melbod of solutions, Simplex Methed, Theory of the

Simplex Method, I'wo phase methiod, Big M method of sotution to LPP, Buality in linear

programming, Duality theorems, Dual Simplex method, Other Algorithms for Linear
Frogramming-Dual Simploex Methad.

Parametric Linear Programming, Upper Bound Technique, interior Peint Algorithm,

Linear Goal Pragramming. Assignment Problems, Ks mathematical formulation, Solution

of assignmenl problems, Oplimalily test Transportation  Problems, Formulation of

transportation problems. Solutions of Transportation problems, North-West cormer

method, least cost method, Vogel's approximation melhod, Test for optimality U-V

method. : :

Network Analysis—shortest Path Problem, Minimurm Spannig Tree Problem, Maximum

Flow | Problem, Minimum Cost Flow Pioblem, RNetwork simplex Method. FProject |
Planning and Control | with PERT CPM. ' ) |

REFERENCES: _
1. F.S Hillier and G.J Ucberman. introdustion to Operations ResBareft (Sixth
Editiorn), McGraw il Internationat Edition, Indusliial Engineering Series,
1995 Affiliated East-West Press Pvi. Ltd., New Delhi, Madras.
2. G. Hadley: Linear Programming, Marosa Publishing House, 1995.
G. Hadly, Nonlinear and Dynamic Programming, Addison-Wesley, Reading Mass.
4 Mokhtar S Basaran, Jdonn J Jarvis and Hanif D. Sherali; Linear Programming
and Netwark flows. John Wiley 1 & Sons, New York, 1990
H.A. Taha: Operations Researc~-An introduction, Macmiltan Publishing Co., Inc.,
New Yark. :
f K Swarup, £ K Gupta and M. Mohan: QOperations Research, Sultan Chand &
Sons, M. Delhi,
7. 5.5, Rao: Optimization Theory and Applications, Wiley Eastern Lid .,
New Delhi .
8. P K. .Gupaand DS Hira . Operations Research S, Chand & Co, Lid..
New Delhi.
S NS Kambo, Mathomatical Programming Techniques, Affiliated East-West
Press Pyt Ltd. New Dethi. Madras.
10. S D Snarmma; Operaticns  Research.  KedarNath  Ram Nath  Publication.
tMeerut

w

1
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS
SEMESTER-H
PAPER-VI (OPTIONAL)
FEUID MECHANICS-I

Kinermatics- Lagrangsan and Eulerian Methods, Equation of centinuity, Stream lines,
path lmes, sircak fines, velocity potential, Irretational and votational motions, Boundary
surfaces, Vortex fines.

Equations of motion-Eulers dynamical Equations, Bernoulli's Equation of motion by {lux
method, kqauations of moton under Impulsive forces, Principle of Energy for
neompeessible fluids. Lagrange's Eguations.

Motion o Twao dimensions-Lagrange's stream  function,Iirotational motion in two
dimensions, Complex veloaity Potential, saurces, sinks, doublets and thelr imagas, Use
of conformal Transformabion. TheMiine—Thomson Circle Theorem of Blasius.

Molionol Cylinders- Motion of a general, circular and coaxial eylinders, Circulation about |
a moving cylinder, Sireaming and circulation ahout a fixed circular cylinder.

REFERENCES:

1 A5 Ramsey: Atreatisc on Hydrodynamics Part I, CBS Publication , Delhi
2. £ Chonton: Texl book of Fluid Mechanics, CBS Publication | Delhi

3 L0 Landan&E M.Lipschitz : Fliid Mechanics | Pargaman Press.

4. R K.Rathy: An Introduction to Fiuid Dynamics, Oxford and [IBH Company,

New Delhi, 1976
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SEMESTER SYALLABUS
~M.Sc. MATHEMATICS

SEMESTER-|
PAPER- VIl (OPTIONAL)
INFORMATION THEORY- |

Measure of Information —Axioms for a measure of uncertainty, The Shannon entropy
and s properiies, Joint and conditional entropies, Transformation and its properiies,
Some  Intuitive propertes of a measure of enlropy-Symmelry, normalization.
expansibibty, boundedness. recursivity, maximality, stability, additivity, subaddibivity
nonnegativity, continuity, branching etc and interconnection among them, Axiomalre
characterizalion of the Shannon entropy due to Tverberg and Leo.

Information functions, the fundamental eguation of Information, information function
confinuous #t the origin, nonnegative bounded information funchions, measurablo
mformation functions and entropy. The fundamental theorem of Information Theory and
i3 strong and weak converses.

REFERENCES:

1. KASH: Intormation Theory | Inter science Publishers, New York, 1965,

2. FMREZA An Introduction to Information Theory, McGraw Hill Boaok Company
e, 1661 '

3. JAczel and 'Z_Daroczy: On Measures of Information and their characterization,
Academic Press. Mew York.
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-Il
PAPER-Vill (OPTIONAL)
FUNDAMENTALS OF COMPUTER SCIENCE-

Object Onented Programming ~ Classes and Scope, Mested Classes, Pointcr: Class
Mernbers, Class Initialization, Assignment and Destruction. (verload functions and
Operators, Templates including class templates, Ciass inheritance and sub-typing,
multiple and virtual Inheritance.

Data Structures -Analysis of Algorithms, q, W,o w notations; Lists, Stacks, and Queus
Sequential and  linked  representations,  [rees: Binary tree —  Search  Trec
Implementaticn, B-ree {concepl only)Flasing—open and closed; Sorting insertion sort,
shell sort. quick sort, beap sort and thefr analysis.

REFERENCE:

1. 5.B Lipman, J Lajoi. C++ Primer, Addition Wesey.

2. B.Stroustrup: The C++ Prograrmyning Langtiage, Addition Wesey,
3. C.J . Date: Intreduction to Database Systern, Addiion Waesley.
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTERAY
PAPER-| (COMPULSORY)
INTEGRATION THEORY AND FUNCTIONAL ANALYS1S-H

Narmed linear spaces,Banach space and examples, Quoticnt spiace of normed linear
spaces and its completeness, equivalent norms Riesz Lemma, basic properies of finite
dimensional normead linear spaces and compactness, Weak convergerce and hounded
linear transformations. normed linear spaces of bounded transformations, dual spaces
with examples.

Uniform boundedness theorem and some of its conseqguences, Open mapping and
closed graph theorems, Hahn-Banach theorem for real Linear spaces, complex finear
spaces and normed linear spaces, Reflexive spaces, Weak Sequenlial Compactness,
Compact Operators, Solvability of linear equations in Banach spaces ([ redhoim
alternatives) The closed Range Theorem.

inner procduct spaces, Hilbert spaces, Orthe-nonmal Sets. Bessel's inequality, Complete
Ortho-normal sets and Parscval's identity structure of Hilbert spaces, Projection
theorem. Riesz represemtation theorsm, Adjoint of an cperator on a Hilbest space,
Reflexivity of Hilbert spaces, Self adjoint operators. Positive, Projection, normal and
uritary operators.

REFERENCES:
1. H.L Royden: Real Analysis, Macmillan Publishing Co. Inc., Na2w York, 4h
Edition, 1993.
2. B.Choudhary and Sudarsan Nanda: Functional Analysis with Applications
Wiley Easternbtd. 1989
3. J.H. Wilhamson' | ebesgue Inlegration, Flolt Rincharl and Winstan, Inc. New
York. 1962
4. P.R. Halmos: Measure Theory, Van Nostrand, Princeton, 1950
. .G Hawkins: Lebesqgue’s Theory of integration: Hs Criging and
Nevelopment, Chelsea. New York, 1879,
. BV .Limaye: Functional Analysis, Wiley Eastern Lid.
. (3 de. Barra: Measure Theory & Integralion, Wiley Eastern Lid. 1981
- Walter Rudin: Real & Complex Analysis, Tala McGraw Hill PPubhshing. Company.
MNow Dethi.
4. FP.KJain QP Ahwasg Khalid Ahmad: Functional Analysizs. New Age
International {(Pilid., New Delhi '
A SIddigu Functional Apalysis with Applcations: Tata McGraw Hhil Fubbshing
Company, New Delhi,

O o

o]
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SEMESTER SYALLABUS
M SE MATHEMATICS

SEMESTER v
PAPER-I (COMPULSORY)
PARTIAL DIFFERENTIAL EQUATIONS, MECHANICS & GRAVITATION-R

Generalised co-ordinates, Holonemicand  nen-holonamicsystems, Scleronomic and
Rheonormcsystem, Generalised Potanitials.

Lagrange's eguations of first kKind, Lagrange's equaf:ons of szcand kind, Unigueness of
solution. Energy equation for conservation fields

Hamilton'svariable, Hamilton canonical equations, cyclic cocrdinates Routh's cquations.
Poisson's Bracket, Poisson's Identity, Jacohi-Peisson Theorem, Lagrange's Brackel
Motivating probtems of catculus of variations, Shortest distance, Minimum surface of
revoiution,E’-rachisfochrone problem, isopernmetric problem, Ceodesic, i undamental
lemma of calculus of variations, Euler's equation for cne dependent function and is
generalization to {i) independent functions, (i) higher order denvatives, Condilional
extremnurn under geametric constraints and under mtegral canstrants

Patential of rod, disc, spherical shell and sphere, spherncal shell of finite lhickness,
Distributions for a given potential, Equipotential surfaces, Surface and seolid harmonics.
Surface density m terms of surface harmonics.

REFERENGES :

1. D Raisinghamia Ordinary and Partial Differential Equation, 5.Chand , New Delhi.
2. Gupta Kumar & Sharma: Classical - Mechanics, PragatiPrakashan,

3. 5.L. Loney "An Elementary Treatise On Statics, University Press.

4. 1.N. Sneddon: Partial Differential Equation , McGraw [ill Book Co Lid.

5. H.Goldstem: Classical Mechanics, Addition Wesley,

6. Narayan Chandra Rana&PramodSharad, Chandra Joag: Classical Mechanics.
Tata McGraw-Hil Publishing Company, 1991,

B.D. Gupta &SatyaPrakash: Mechanics Relativity PragatiPrakshan, Mesrut.

-
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS
SEMESTER-IV
PAPER- I {OPTIONAL)
PROGRAMMING IN C {(WITH ANSI FEATURES)-!I

i

Arrays—Declaring an Array, Array and Memary, Initalizing Arrays, Encryphon and
Decryption

Storage Classes— Fixed vs. Automatic Duration, Scope, Glubal variables, The Rogister
Specifier, ANSH rules for the syntax and Semantics of the storage — class keywords. .
Pointers— Pointer Arithmetic, Passing Pointer as Function Argumenis, Accessing Array
Elements through Pointers, Passing Arrays as Funelion Arguments, Sarting Algonthms,
Strings, Multidimensicnal Arrays. Arrays of Pointers, Pointers to Pointers.
Functions—Passing Arguments, Declarations and Calls, Pointers to Functons,
Recursion, The main Function Compiex Declarations, The © Preprocessor--Macro
Subshtution, Conditonal Compilation, Include Facility, Line Control

Structures and Unions. - Structures, Dynamic Memory Allocation, Linked Lists.Unions
cenumDeclarations

Input ang Output— Steams, Buffering, The-Stdio hzHeader File, Frror Handgling,
Opening and Closing a File, Reading and Writing Data, Selecting an /0 Method. Un-
bufferedlfQ Random Access, The standard library for Inputf Gutpul

REFERENCES:

1. Peter A. Darnelt and Philip E. Margolis, C: A Software Engincoering Approach,
Narosa Publishing House (Springer International Student Edition) 1993

2. Brian W. Kernighan & Dennis M. Ritchie: The C Frogrammao Language, 2"
Edition {ANS) FFeatures), Prentice Hall 1984

3. YashwantKanetkar Let Us C. 8th Edison, B P B Publications 2007

4 F Balagurusamy: Programming in G {ANSI}, 4th Edison, Tata Mac Graw Hill.

PRACTICAL o
The break-up of marks for third Semester's Practical wili be as under: 1
" Sr.No. | Argument Maamum Marks | Minimum |
1 Lab Record (Inteinal Assessment) S 5 o Passing Marks ]
7 | Vivavoce (External Assessment) | 9

3. Program Development and " E_—_'iﬁ o

Execulion (External Assessment) I ) o o
Total Marks i 30 11
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-IV
PAPER- IV (DPTIONAL)
FUZZY SETS AND THEIR APPLICATIONS-!

Possibiity Theorem- Fuzzy measures, evidence thcory, possibiily theory versus
prohatility theary

Fuzzy Lagic- An overview of classical logic. Multivalued logics, Fuzzy propositions,
Fuzzy quantiters, Linguistic Hedges, Inference from conditional and qualified fuzzy
proposition, the carmpostitional rule of inference.

Approximate reasoning-An overview of fuzzy expert systems. Fuzzy implicalions and
their selection, Mol conditional approximate reasoning, the role of fuzzy relation
equations

An introduction to furzy control- Fuzzy controllers, Fuzzy ruke baze, Fuizzy inference
engine, Fuz:sification, Defuzzification and various Defuzzification methods (the centro of
area, the centre of maxima, and the mean of maxima methods )

Decision Making i Fuzzy [nvironment-Individuatl decision making, Multi person
decision making, Mult criteria dedision making, Multislage decision making, Fuzzy
ranking methods, Fuzzy linear programming

REFERENCES:

1. G.Jo Kir and B Yuan . Fuzzy Sets and Fuzzy logic, Prentice Hall of ndia New
Delhi _
2. HJ Zimmenmann : Fuzzy Sets and Fuzzy logic. Prentice Hall of India New Delni
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SEMESTER SYALLABUS
M SE MATHEMATICS

SEMESTER- IV
PAPER-V {OPTIONAL) -
OPERATION RESEARCH- }

Dynamic Programming— Deterministic and Probabilislic Dynamic programining -

Game Theory-. Two-Person, Zero-Sum Games. Games  with Mixed Strategies,
Graphical Sofution, Solution by Linear Programming.

Integer Programming— Branch and Bound Technique,

Queueing system- Deterministic Queueing system, prebability distnbuticr in Queueng,
clussification of Queueing models, Poission Queueing system (MM (/PTG
(MDY (SIROY  (WMAY: {NFFIFOY), Inverdory controt - The concept of EOQ,
Deterministic inventory probiem with no shoslages.

Nondinear Programming— Onef Multi-Vanable Unconstrained Optimization, Kuhn Iucker
Conditions  for Constrained Optimization. Quadratic  Pregramming,  Separable
Programing, Corwc}c Frogramming, Non convex Programmrnq

REFERENCES:

1. F.S. Hiflier and G.J. Ueborman: Introduclion to Operations ResBareft (Sixth
Edition), McGraw Hill International Edition, industia! Engineering Series,
1995 Affiliated East-West Press Pyt Ltd., New Delhi, Madras.

2. (3. Hadley: Linear Programming, Narosa Publishing Heuse, 19495

3 (5. Hadly, Nonhnear and Dynamic Programming, Addison-Wesley,

Reading Mass.

4 Mokhtar $. Bararaa. John J. Jarvis and Hanif D, Sherali: Linear Programming

and Network flows, Jobn Wiley | © & Sons, New Yaork, 1980

H.A. Taha: Operations Rescarc~-An introduction. Macmillan Publishing Co..

Inc., New Yark.

6. K Swaup. P.K. Gupta and M. Mohan Operations Research, Sultan Chand &
Sons, N.Delhi,

i 7. 5.5 Rao: Optimization Theory and Applications, Wiley Eastern Ltd.,

New Delh

8. P K Gupluand D.S. Hira,  Operations Research .5 Chand & Co Lid,
N.Delhi.

9 NS Kambo, Mathematical Programming Technigues. Affiiated East-West
Press Pyt Lid, New Dalln, Madras,

50, 5 D.Sharma: Oneratians Research, KedarNath f2am Math Pubication. Meerat,

L
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-IV
FAPER- V] (OPTIONAL)
FLUID MECHANICS- U

Motion of Elliptic Cylinder- Streaming Past o fixed Fliptc cyinder. Rotating -Elliptic
cylinder, Kinetic Energy, Creulation,

Motion in Three Dimensions- Motion of a sphere in a &qguid at rest at in infinity, Liguid
streaming Past a Fixed sphere, Concentric spherez, Equation of maoton of a sphere.
Stoke's stream fiinction, _

Vaorlex  Maotion-  Vortex  motion and itz elemontary  properties, Kebwn's  prool,
Conservation of Velocity, Strength of a Vortex 1ube Hectilinear vortices with circular
and elhiptice section, Pressure disiribution, Rankine Combine Vortex, Vortex Pair, Image
of a vortex filament in a plane, Karman strect.

Wave moton of an ldeal Fluid- Wave motion of an Idzal Fluid and its properties,
Progressive waves on the suface of a Canal ard Deep Caral, Standing waves, BEnargy
of Progressive Waves, Reduction of Progressive waves to a steady motion, Capillary
wavas, Waves at an Inlerface with surface free, Long gravity wenies, Group velacity,
Faths of Particles.

REFERENCES:

A S.Ramsey: Atreatise on Hydrodynamics Part Il CRS Publication | Delhi
F.Choriton: Text hook of Fluid Mechanics, COS Publication | Delhi
L.L.landan&E M Lpschiz - {-luid Mechanics | Pergaman Press.
R.K.Rathy: An Introduction to Fluid Dynamics, Oxford and 18H Company,
New Dethi, 1976. '

SN
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS

SEMESTER-IV
PAPER- VIl (Gptional}
INFORMATION THEORY- it

Information Functions- The general solution of the fundamenzal equation ol in‘ormation,
Derivations and their role in the study of information functions _

Continuous  Channels- The time-discrete Gaussian channel. Uncertainty of an
absolutely continuous random vanable, the canverse to the coding theorem for time—
discrete Gaussian channel. The tiine-discrete Gaussian channel. Band Finiled channels,
Moiseless Coding- In-gradients of noiseless coding problem, uniquely decipherable
codes, Necessary and Sufficient condition for the existence of inslantanecus codes,
Canstruction of optima! codes,

Discrete Memory less Channel- Classificalion of channels, Infermation processed by a
channel, Calculation of channel capacity. Decoding schemes, the ideal observer

REFERENCES:

1 RASH: Information Theory | Inler science Pablishers, New York, 1965,

2. FM.REZA: An Intraduction to Informatior Theory, MoGraw Hill Book Company,
Inc., 1961

3. JAczel and Z Darocry: On Meassiras of Intormalion and their characierization,
Academic Press, New York
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SEMESTER SYALLABUS
M.Sc. MATHEMATICS
SEMESTER-1V
PAPER- VIIl (OPTIONAL)
FUNDAMENTALS OF COMPUTER SCIENCE -l
Database System-Role of Database systenr, Oatabase  system  Architecture,
introduction to Relational Algebra and Relatonal Circuits. SQL-Basic features,
including views, Integrity containg, NDatabasce design--Normalzation up to BCNF.
Operating System— User Interface, Processar Managermeanl. VO Manageiment Memory
Management, Concurrently and Security. Network and Distributed Systemn.

REFERENCES:

1. S.B. Lipman, J Lajoir C++ Prirnar. Addition Wesey.

2. B.Stroustrup: The C++ Programiming Language. Addition Wesey.
3. C.lDate Introduction lo Database System, Addition Weslay.
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