Sri Dev Suman University, Badshahithaul (Tehri Garhwal)
MLA/M.Sc. Mathematies Course Structure
{(Semester System)
(With effect from the academic vear 20158-19 onwards)

Semester - 1 Paper Code
Paper- | hscrete Stuctures MM-T00
Paper- (1 Abstract Algebra- | MM-102
Paper- 111 Complex Analysis MM-103
Paper- IV Operations Research -1 MM-T04
Paper-V Vive- Voce MM-105
Semester- 1
Paper- VI Abstruct Algehra- 11 MM-201
Paper- VII Differential Equations MM-202
Paper- VIII  Operations Research- 1T MM-203
Paper- [X Metric Spaces ]‘uﬂxzﬂ-; -
Paper- X WViva- Vice MM-205
Semester- 11
Paper- X1 Tupology MM-301
Paper- X1 Dhfferennal Geometry MM-302
Paper- XIT1 Real Analysis MM-303
Choose any one of the following papers:
Paper- XIV (a)  Calculus of Variations MM-30d{a)
Paper- XIV (b))  Mechanics MM-304(b)
Paper- XIV (c)  Mathematical Statishics MM-204(c)
Paper- XV Yiva- Voce MBM-305
o
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Semester-1V
Paper- XV Measure and Inegration WM™
Paper- XVIT  Functional Analysis MM-402
Paper- XVI11  Linear Imegral Equations MM-403

Choose any one of the following papers:

Paper- X1X(a} Number Theory MM-404(a)
Paper- X1X(b) Fuzzy Set Theory MM-30(h)
Paper- X1Xic}  Fhnd Dynamics MM-404ic)
Paper- XX Viva-Voce MM-405

MNote: 1. Each paper carries |00 Marks. which includes one internal tést of 20 Marks and main
examination of 80 Marks.

2. In Semestér 1 and Tl all papers are compulsory (core).

3. In Semester |11, papers X1, XIT, XNT and XV arc compulsoery and XIV paper may be selected our of
anv one of the elective papers XIV(g), XIV{b), and XIV(c}).

4. In Semester 1V, papers XV1, XVII, XVIII and XX are compulsory and X% paper may be selected out
of any one of the elective papers XIX{a), X1X(b), and X1Xic),

Viva-Voce: In this paper evaluation will be hased on the students performance in Viva-Voce, and
presentation /seminars on any cuerent topic related to concerned papers of the semester.
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SEMESTER-T
PAPER-1T DISCRETE STRUCTURES

I Recurrence  relations. Lmear homogencous recumence  relations.  Non-homogeneous
recurrence relations, Soluhons of recurrence relations.

L Partially ordered sets, Different type of lamtices, Sub-lattices. Direct product, Tdea! lattice,
Modular and distmbutive lattices.

M. Boolean slgebra, Ideals in Boolesn algebra, Boolean rings, Boolean functions, Kamaugh
maps, Application of Boolean algebra to switching theory.

IV, Graphs, Direct graphs, Undirected graphs, Relations and graphs, Path and circuits. Eulerian
and Hamiltonian graphs, Planner graphs. Connected graphs.

TEXT/REFERENCE BOOKS

Element of Discrete Mathematics:  C. 1. Liu, Mcgraw Higher Edu. 2012,
Dhscrete Mathemancal Structures:  H. G. 8. Rao, Galgoba Pub. Pvt, Lid,
Lattice and Boolean Algebra: V. K. Khanna, Vikash Pub. House.
Discrete Mathematics: K. Johnsonbaugh , Pearson Edu, Lid., 2014,
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SEMESTER-1

PAPER-II ABSTRACT ALGEBRA-1T

L simple groups, Conjugacy, Normalization, Centre of a group, Class equation of & Group and
its comsequences. Theorems for finite groups, Cauchy’s theorem. Sylaw’s theorém.

il Homomorphism, Endomorphism,  Automorphism, Inner swomorphism, Kemel of a
nomomorphism,  Fundamental theorem on  homomorphism  of group, Group of
automorphisms , Results on group homomorphism.

. Maximal subgroups, Composite serics, Jordan-Holder theorem, Solvable groups.
Commutator subgroups, Direct products.

V.  Polynomial rings. Units and associates in polynomial rings, Division and Euclidean
algorithim Tor polynomials, Unique factorization theorem:

TEXT/REFERENCE BOOKS

l. Contemporiry Abstract Algebra: Josheph A. Gallian, Narosa Pub. House P, Lid.
2. A First course m Absiract Algebra:.  Jobn B, Fraleigh, Pearson Edu. Inc: . 2003.
3. Absmact Algebra: VK. Khanne and S.K. Bhambri, Vikash Pub. House P, Ltd.
4. Topicsin Algebra; | N, Herstemn, John Wiley & Sons, New York,

SEMESTER-1

PAPER-III COMPLEX ANALYSIS

4 Power series of analytic functions Convergence of power series, Radius af
convergence, Taylor's and Laurent’s  series, Residue and poles, Singularitics,
Classificanon of singularities.
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1. Hesidues.Residue at infiniry, Cauchy residue theorem, Applicanons of residue theorem
in evahiation of improper real inteprals.

M.  Conformal mapping: propertics, Mobius transformution, Elementary exsmples.

IV, Maximum modulus theorem. Mimag-Leffler theovem, Rouche’s theéorem, Analyric

continuation,

TEXT/REFERENCE BOOKS
Complex Anglysis ;. LW, Browvn and R. V. Churchill, Me Graw-Hill,

I
2. Complex Analysis: B, Chaudhary, New Age Int
3, Complex Analysis:  H. 3. Kasana, PHI Lesming.
4. Foundation of Complex Analvsis ; S, Ponnusamy, Narosa Pub,
SEMESTER-I
PAPER —IV OPERATIONS RESEARCH -1
. An mtraduction to operations rescarch, Methodology of Operations Research. Features of

Operations Research problems. Different muslels in Operations Research, Opporfunitics and
shortcomings of Operations Research approach,

11, Duial simples method, Revised simplex method, Sensitivity analvsis.

.  Assignment and Transporiation problems.

V.  Theory of games, Integer linear programnung,

TEXT/REFEREMCE B{MES

Uperations Research: Kanti Swarap, P.K. Gupta & Man Mohan, 5. Chand,
Operations Research: Theory and Applications:  J.K. Sharma, Trinity ﬁress 2016,
Operations Research:  H.AL Taha, Prentice Hall, 2011.

CUperations Besearch: B Bronson, Mo Grow Hill, 1982,

R R

SEMESTER-I
PAPER-Y VIVA-VOCE
SEMESTER-TT
PAPER-VI ABSTRACT ALGEBRA-IT

L. Embedding of rings, Ring of residue classes, Fundamental theorem on homomorphism of
ring, Prime and maximal ideals,

1L Euelidean ring, Properties of Euclidean ring, Module, Sub-module, Module homomorphism,
Lirear sum and direet sum of sub-module

Hl.  Extension fields, Simple ficld extension, Algebraic feld extension, Minimal polbmomial,
Roots of polynomials, Multiple roots, Splitting field.

1Y, Automorphism of field, Fixed field Normal extension, Galois group snd its examples;
Construction with strmghtedege and compass.
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TEXTREFERENCE BOOKS

I. Contemporary Abstract Algebra - Josheph A, Gallian, Naross Pub, House P. Lid.
2. A First course in Abstract Algelva = John B. Fraleigh, Pearsom Edu, Ine. ., 2003,
3. Abstract Algebra . VXK. Khanna and 5.K. Bhambri, Vikash Pub. House P. Lid.
4. Topicsin Algebri; [N, Herstein, John Wiley & Sons, New York.

SEMESTER-IT
PAPER -¥1I DIFFERENTIAL EQUATIONS
I. Ordinary differentizl equations: Qualitative properties of solution. Oscitlation,

Wronskian, Sturm separation and comparison theorem, Picard iteration methods, Lnigqueness
andd existence theorem,

I Ordinary points, Regular and singular points, Frobenius series solution for Legendre's and
Bessel's differential equations with generating functions.

NI.  Classificabion of PDE of 2% order and canonical forms, Concept of separation of variable

solution.
V. solution of heat diffusmon, Laplace and wave equations. Non-linear partial differential
equation of second order.
TEXT/REFERENCE BOOKS

|. Differential equation with Applications and Historical notes:  GLF. Simmons, CRC Press, Taylor
& Francis Group,

2. A Course in ODE ; B. Rai, D.P. Chaudhary &H.I Freedman Alpha Sgi e Lul

3. Advanced Differential Equations:  M.D. Raisinghania; 8. Chand Pvt, Lid,, 2008,

SEMESTER-11
PAPER-VIII OPERATIONS RESEARCH-II
L Inventory control, Functional role of mventory control, Classification of EOQ modals with
shortages and without shorages,

H. Cuening theory, Characteristics of Queuing system. Probahility distnbution in Quiening
system, Single served queting model, MM/ guening models, Multiple server queuing
models.

ol Markov chain, Apphcation of Markov analysis, State and transition probabilities, Steady state
conditions, Segucncing problems. Processing n jobs through two and three machines.

IV,  Dynanuc programming, Dynamic programming under cerainty, Non-linear programming
methods, Quadratio programming, Kuhn- Tucker conditions,

TEXT/REFERENCE BOOKS

Opcrations Research: Kanti Swarup, P.K. Gupta & Man Mohan, 5. Chand.
Operations Research: Theory and Applications: LK. Sharma, Trnlty Press. 2016.
Operations Rescarch: H oA Taha, Prentice Hall, 201 1.

Dperations Research: R Bronson, Mo Graw Hill, 1932,
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SEMESTER-I
PAPER-IX METRIC SPACES

]. Metric on 2 sét, Pseudo-metrics, Equivalent metrics, Limit point, Closed sets, Adherent
point, Dense subsets, Interior of asset and its properties, Subspaces, Product spaces.

I Converpent  sequences, Cauchy sequences, Algebra of convergent sequences,
Subsequences, Contmuity 2t a point, Continuity over i apace, Algebra of real valued
continuous fnctions in a metric space, Homcomorphism, Isometries. Uniform continuity.

HL  Complete metric spaces, Completeness and continuous mapgings, Cantor's Intersection
theorem, Contraction mapping theorem, Connectedness i metric space, Properties of
connectédness.

V. Compact spaces, Compact subsets of the real line, Sequential compaciness; Countahle
compactiness, B-W property, B-W property and wtal boundedness. B-W property and
compacmess. compactness and uniform continuity, Tebesgue covering Lemma.

TEXT/REFERENCE BOOKS

.. Introduction to Topology and Modern Analysis: G.F. Simmons, Tate Mc Graw-Hill.
2. Metnc Spaces:  E.T. Copson. Cambridge University Press, 1965,

3, Topology: Robett H. Kasriel , Dover Pub. , 2009,

4. Topology of Metric Spaces: 5. Kumaresan, Alphe Science Int. , 2011

SEMESTER-II
PAPER-X VIVA-VOCE -
SEMESTER-IN
PAPER-XI TOPOLOGY
I Definition and examples of wopological spaces, Closed sets, Closure, Dense subsets,

Neighborhoods, Tnterior, Exterior and accumulation points, Bases and sub bases,
subspaces, Product spaces and relative wpology.

1L Continous .~ fimction.  Homeomorphism, Connected ond  disconmecied seis,
Components, Locally connected spaces.

ML Countability axioms. First and second countable spaces. LindeloTs theorem, Separable
spaces, Secomnd countable and separability, Separable  axioms: T0 ,T1, T2 T3 . T, T4 and
their characterizations.

V. Compaciness, Continuity and compact sets. Basic properties of compaciness; Compaciness
and finite intersecticn property, Scquentially and countably compact sets; Local
compaciness, Tychonoff™s theorem.

TEXT/REFERENCE BOOKS
- Topology: A First Course © James R. Munkres, Prentice Hall, Incorporated, 2006,

2. General Topology: JL. Kelly, Springer, 1975,
3. Tepology and Modem Analysis ; G.F. Simmons, Tata Mc Graw-Hill
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4. General Topology:  Seymour Lipchitr, Schaum Pub. Co.

SEMESTER-IT1

PAPER- XTI DIFFERENTIAL GEOMETRY

L.

1.

Curves in space, Arc length, Order of conmacy Tangent Normal Binormal,
Osculating, Plane, Serrel-Frenet formulze, Curvature and torsion.  Osculating circle and
osculating sphere, Helix, Bertrand curves.

Behaviour of & curve in the neighbourhood of o point Coneept of a surfsce, Envelope and
developable surface, Parametric curves, Family of the surfaces, Edpe of regression.
Ruled surfaces, Central points.

M.  Fundsmental forms and curvature of swfaces: First fundamental form.  Second
fundamental form of the surfaces of revolution, Weingarten's eguation, Threction
toefficients, Farmly of curves,

V. Local nom-intrinsic propertics of a surface Normal curveture, Principal directions,
Principal curvalures, Minimal surface, Lines of curvature, Rodrogues and Monge's
theorem, Euler's theorem, Joschimisthal’s —theorem, Dupin’s indicatrix, Third
Tundamental form,

TEXT/REFERENCE BOOKS

|. Differential Geomemry:  T.J. Willmore, Dover Pub. Tne., New York.

2, Difterential Geometry of Three Dimensions: C.T. Weathrbum, Cambndge Thiv. Press
3. Elements of Dhifferential Geometry: RS, Millman & G.D. Parket, Prentice Hall.

4. Inroduction to Differential Geometry: A, Goctz, Addison Wesley Pub. Co,, 970.

SEMESTER-III

PAPER-XIN REAL ANALYSIS

The Riemann Sticltjes Integral: Definition. and existence of Riemann-Stielges integral,
integral, Properties of integrals, Tntegration and diffcrentiation, Fundamental thoorem of
calculus, Integration of vector-valued functions.

. Sequences and series of functions, Ponbwise and uniform convergence, Cauchy eritemion

for uniform convergence, Uniform convergence and continuity. Uniform convergence and
Riemann-Stieltjes - integral, Uniform  convergence and  differentistion.  Weicrstrass
approximation theorem.

L. Power series, Algebra of power series. Uniqueness theorem for power serics. Abel’s

theorem, Tavior's theorem,

IV. Functions of several variables, Concept of functions of twa variables, Continuity, Partial

derivalives, Differentiability, Chunge of variables, The inverse function thcorem, The
impheit funetion theorem, Chain mle.

TEXT/REFERENCE BOOKS



|_.|_I|_._|.-.-.

Mathematical Analysis: 5.C. Malik and Savita Arora, New Age Imt, 1992,
Mathematical Analysis: T.M. Apostol, Pearson Edu. |, Taiwan Lid., 1974,
. Real anulysis; ‘H.L. Royden, Pearson, 2017.

Choose any one of the following papers:

SEMESTER-ITI

PAPER-XTV(a) CALCULUS OF VARTATIONS

I

Vartation of funcnonal, Contimirty and differentiabitity of functional, Necessary condition
for an extremum, Euler's cquation, Variational problems in parametric form, Functional
depending on higher order derivatives snd varational problems with subsidiary
codition.

5 8 The isoperimetric  problem, Invatisnce of Fuler's equation under coordinate
transformation.  General  variational of foncoional, Varable end poinl
protlems, Transversality condition  transversal theorem, Weierstrass-Endmann  cormer
condition.

M.  Sufficient condition for extremum: Second variation, Legendre’s and Jacobi’s necessary
condition, Canomeal ransformation, Noether's theorem, The  principle of  least action.
Conservation law, Hamilton Jacobi's cquations.

IV.  Transformaton of ODE and PDE inte functionals and their solutions by Ritze. Galerkin.
Collocation and Kantrovitch methods.

TEXT/REFERENCE BOOKS

L Calculus of Varstion: Gelfrand and Fomin, Dover Pub. [ne., New "t'g&rk,. -y

2 Caleulus of Varation: Elsgolt . University Press of the Pacific. 2003

A, Calcutus of Variation: A.S.Gupta, PH! Lcaming Pyt Lid.

SEMESTER-1ITI
PAPER -XIV(h) MECHANICS

1. Conservation of linear snd angular momentum under finite and impulsive forces,
Conservation of energy.

[ Ciengralized coordinates. Lagrange's eguations of motion, Small oscillations.

HL.  Hamiltonians canomcal equations, Hamilton's principle and pringiple of leas
Brbion,

V.  Eoler's equations of mation, Kinetic energy. Eulerian anples, Instantaneons axis of rotation.

TEXT/REFERENCE BOOKS

1. Dynamics- Part IT. A S. Ramsey, Cambridge University Press, 1944,

2. Classical Mechanics: H. Goldstein, Pearson Education,

3. A Text Book on Dynamics: Ray snd Sharma, 8. Chand Ltd., 2005,

4. Dynamics of Rigid Body:  S.L. Longy. Cambridge University Press,

SEMESTER-ITI
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Real Analysis: H.L. Rovden, Pearson, 2017,

!-\,_l.—.

Measure and Integration: S.K. Berberian, The Macmillan Company, 1965
3. Lebesgue Measure and Integration: P.K. Jain and V.P. Gupta, Wiley. 1986,
4. Measure Theory and Integration: G. De. Barra, Horwood, 2003,

SEMESTER-IV
PAPER-XVII FUNCTIONAL ANALYSIS

. Normed lnear spaces, Banach spaces, Subspaces. Quotient Spaces, Equivalent
MNorms,

E Bounded linear Transformation/operators. Hahn-Banach Theorem, Open mapping,
Theorem, Closed Graph Theorem, Uniform Boundedness Principle.

HL  Ineer Product spaces, Hilbert Spaces, Orthogonality of vectors, Orthogonal complements
and projection Theorem, Ricsz Representation Thearem, (rthonormal Sets.

IV.  Operators on Hilben Spaces. Self-adjoint, Normal and unitary operators, Orthogonal
prajection operators.

TEXT/REFERENCE BOOKS

|, Funcuonal Analysss:  PK. Jain. O.P. Ahuza and Khalil Ahamad, Wiley, 1996,
<. Topolegy and Modorn Analysis:  G.F. Simmaons, Taa Me Graw-Hill,

3. Introductory fanctional Analysis with Applications: E. Kreyszig, Wiley. 1989,
4. Functional Analysis: BV, Limaye; New Age Int.

- —
SEMESTER -I'V
Paper-XVIII LINEAR INTEGRAL EQUATIONS
i Classification of mtegral equations, Relation between differential and integral

equations, Fredhelm integral equations. Fredholm equations of second kind with separable
kemels, Eigen values and cigen functions.

1I. Wolterra integral equations, Resolvent kermnel of Volterra equation, Convolution type kemel,
Intcgral equations with symmetric kernel.

L, Method of successive approximation for Fredholm and Volterrs equations of the second kind,

V. Classical Fredholm theory, Singular integral equations, Hilbert type integral eguations,
lntegral equation with Green's fimction tvpe kernels.

TEXT/REFERENCE BOOKS

|, Integral Equations and Boundary Value Problem : M.D. Raisinghania, 8. Chand.
2. Linear Integral Equanions: W. V. Lovit, Dover Pub. Int. New York,

3. Lmear Integral Equations: R.P, Kanwal, BirkhauserBoston, 1996,

4, Integral Equations; ' L. G. Chambers, Tnlemational Textbook Co., 1976,

Choose any one of the following papers: : _,\c,.,_.-‘t;':“ .,,a.:n.ﬁ;:_r____
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SEMESTER-IV
PAPER- XIX{a) NUMBER THEORY

L The division algorithm, The ged, The Euclidean algorithm, Thophantine equation , The
fundamental theorem of arithmetic, The sicve of Eratosthienes, Goldbach conjucture.

IL The theory of comgruences, Binary ‘and decimal representation of itegers, Lincar
comgruences and Chinese remainder theorem, Fermat's theorem, Wilson's theorem.

[T Number theoretic function, Tau end sigma function, the Mobius inversion formiula, The
gresatest integer function, Euler’s phi function, Properties of phi function, Euler theorem.

V.  The order of an integer modulo n, Primitive roots for primes, Composite numbérs having
primitive roots, The theory of indices. Continued fraction , Approximation of irrationals by
rationals,

TEXT/REFERENCE BOOKS

+ Elememary Number Theory: David M. Burton, Me Graw-Hill.
. Theory of Numbers: George Andrews, Courler Corporation, 1994,
; Elementary Number Theory with Applhications: Thomas Koshy, Harcoun Acad, Press.

L

4. Fundamental of Number Theary: ‘William J. Leregoe, Dover Pub. Inc, New York.
SEMESTER-TV
PAPER- XTX(h) FUZEY SET THEORY

L Furzy scts, Basic definitions, Alpha-cut sets, Convex fuzzy setspBasiE operition on fuzry
sets, Types of fozzy sels, Coartesian products, Algebraic products, Bounded sum and
differences, t-norms and t-comers,

1. The extension principle, The Zadch's extension principle, Tmages and inverse image of
fuzzy sets, Fuzzy numbers, Element of fuzzy arithmetic.

Mi. Fuzry velation and fuzzy graphs. Furzy relation on furzy sets. composition of fuzey
refation. min-max composition and properties, equivalence relaions, fuzzy compatibility
relation. Fuzzy relation equations.

V. Furzy logie, An overview of classical logic. Multivalued logic. Fuzzy propositions, Furzy
gualifiers, Linguistic vanables and hedge.

TEXT/REFERENCE. ROOKS

L. ‘Fuzzy sets and Fuzzy logic: G.L. Klir and Yuan, World -Sci, Pub, Co. Pvt Lid.
2. Fuzzy sct theary and its Applications: HLI Zimmermann, Springer, 1991.

3. Fuzzy set theory, Fusry logic and their Applications: A K. Bhargava, 8. Chand.
4. First Course on Fuzzy Theory and Applications :Kwang H. Lee; Springer, 2004,

-
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SEMESTER-IV
PAPER- XIX{c) FLUID DYNAMICS

I Kinematics of Muids, Lagrangian and Fulenan methids, Local and individual time rates
of change, Equation of continuity, Boundary surface:

18 Equation of imotion of mviscid fluids. Euler's eguation of motion, Bemoulli’s equation,
Lagrange’s eguation, Conservative ficld of force, Cauchy’s Intcgral, Helm- Holiz's
Cquation.

HL.  Tmpulsive motion of 2 flud, Energy equation of inviseid flwid, General theery of irrotational
motion, Connectiviny. Flow and circulation, Kelvin's circulation theerem, Stokes's theorem,
Permanence of rrotational motions, Gréen’s theorem, Kinctic cnergy of finmte and infinite
liqmd, Kelvin's minimum energy theorem, Mean value of the velocity potential over a
sphercal surface.

IV. Motion in two dimensions, Stream function, Complex potential, Source, Sink, Doubler,
Complex potential and imapges with respect o straight line and circle, Milne- Circle theorem,
Blausius theorem,

TEXTREFERENCE BOOKS

Foumdanon 1o Fluid Mechanics:  SW. Yuan, Prentce Hall Py Tud,, 1960,
Text book of Fluid Dynamics: F. Chorltom, CBS Puh, & Thst , 2004,
Theoretical Hydro Dynamics: Bansi Lal, Skylark Pub,. 1999, ™ i

A text book of Fluid Dynamies: M. Ruy & Sharma, 5. Chand & Co. Lid. 2005,
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