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B.Sc. Part — lll (MATHEMATICS)
2019-2020
PAPER-I

ANALYSIS
Max. Marks. 50

UNIT-I  Series of arbitrary terms. Convergence, divergamckoscillation. Abel’s and Dirichlet’s
test. Multiplication of serid3ouble series. Partial derivation and differditity of
real valued functions of tworighles. Schwarz and Youngs theorem. Implicit figrc
theorem. Fourier series. Fougigransion of piece wise monotonic functions.

UNIT-II  Riemann integral. Integrability of continuous antbnotonic functions. The fundamental
Theorem of integral calculuseat value theorems of integral calculus. Imppro
integrals and their convergemoenparision tests, Abel’s and Dirichlet’s tesiullani’s
integral. Integral as a funotmf a parameter. Continuity, derivability anateigrability of an
integral of a function of a pareter.

UNIT-IIl  Complex numbers as ordered pair. Geometric septation of Complex numbers.
Stereographic projection. Qaunty and differentiability of complex functionsAnalytic
functions. Cauchy -Riemamjuaions. Harmonic functions. Elementary funcsion
Mapping by elementary funcsorMobius transformations. Fixed point. Crcssor
Inverse points and criticalppags. Conformal mappings.

UNIT-IV Definition and examples of metric spaces. Neighbods. Limit points. Interior points.
Open and closed sets. Cloantkinterior. Boundary points. Sub-space of aimepace.
Cauchy sequences. Completei@asor’s intersection theorem. Contraction ppiei
Construction of real numbasshe completion of the incomplete metric spacatdnals.
Real numbers as a completeredifield.

UNIT-V Dense subsets. Baire Category theorem. Separzdote,ssecond countable and first
countable spaces. Continuoustfans. Extension theorem. Uniform continuitgometry
and homeomorphism. Equivalentribes. Compactness, Sequential compactness. yotall
bounded spaces. Finite itetien property. Continuous functions and cochpsets.
Connectedness. ComponentsitiQous functions and connected sets.
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REFERENCES:
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o

T.M. Apostol, Mathematical Analysis, Narosa Kalbng House, New-Delhi,1985.

R.R. Goldberg, Real Analysis, Oxford & IBH Whighing Company New-Delhi,1970.

S. Lang, Undergraduate Analysis, Springer-agriNew-York ,1983

D.Somasunderam and B. Choudhary, A First Coums&lathematical Analysis, Narosa Publishing
House, New Delhi,1997.

Shanti Narayan, A Course of Mathematical Analys&& Chand & Company New-Delhi.

P.K.Jain and S.K. Kaushik, An Introductit;m Real Analysis, S. Chand & Company New-
Delhi ,2000.

. R.V. Churchill & J.W. Brown, Complex Varialsleand Applications ,"5 Edition, Mc-Graw Hill,

New-York ,1990.

Mark J. Ablowitz & A.S. Focas, Complex Vared: Introduction and Applications, Cambridge
University Press South Asian Edition, 1998.

Shanti Narayan, Theory and Functions of a f@er Variable, S. Chand & Company New-Delhi.
E.T. Copson. Metric Spaces Cambridge UsiterPress , 1968.
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B.Sc. Part — lll (MATHEMATICS)
2019-2020
Paper I
Abstract Algebra
Max.Marks.50

Group — Automorphism, inner automorphism.dkabrphism groups. Conjugacy relation.
Normalizer. Counting principledathe class equation of a finite group. Ceriter groups
of prime order. Abelianizing @f group and its universal property. Sylow’s tle@es. Sylow
subgroup. Structure theoremifuité abelian groups.

Ring theory - Ring homomorphism. Ideals gnbtient rings. Field of quotients of an integral
domain. Euclidean rings. Polynalmings. Polynomials over the rational field. Eiseen
criterion. Polynomial rings ov@mmutative rings. Unique factorization domain.

R-unique factorization domainplias so is R [xXo......... Xn]. Modules, submodules.

quotient modules. Homomorphisrd asomorphism theorems.

Definitions and examples of vector space. Babss. Sum and direct sum of subspaces.
Linear span. Linear dependenndependence and their basic properties. sBdsnite
dimensional vector spaces. [exisé theorem for basis. Invariance of the rerob
elements of a basis set. Din@nsExistence of complementary subspace of igfin
dimensional vector space. Dinmem®f sums of subspaces. Quotient space i@nd
dimension.

Linear transformation and their representatsmn matrices. The algebra of linear
transformations. The rank-riyltheorem. Change of basis. Dual space, Bidyace
and natural isomorphism. dwlf of linear transformation. Eigen valuesdan
eigenvectors of a linear transfation. Diagonolisation, Annihilators of abspace.
Bilinear, Quadratic and Hermilt forms.

Inner product spaces - Cauchy-Schwarz inggu@rthogonal vectors. Orthogonal
complements. Orthogonal norneds &nd basis. Bessel’s inequality and for finiteahsional
spaces. Gram-Schmidt orthogaa#bn process.

REFERENCES:

1. I.N.Herstien, Topics in Algebra, Wiley Eastertd. New-Delhi.
2. N. Jacobson, Basic Algebra Vols. |1 &Il ,WHeeman, 1980.
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Shanti Narayan, A Text book of Modern AbstrAlgebra, S. Chand & Company New-Delhi.

K.B. Dutta, Matrix and Linear Algebra ,Ptiee Hall of India Pvt. Ltd. New-Delhi 2000.

5. P.B.Bhattacharya,S.K.Jain and S.R.Nagpal,BasicrAtist 2¢ edition ) Cambridge Univercity
Press,Indian edition,1997.

6. K.Hoffman and R.Kunze,LinearAlgebrd'“Edition,Prentice Hall Englewood Cliffs,New Jerse397.

7. S.K.Jain,A Gunawardena & P.B.Bhattacharya,Basie&irAlgebra with MATLAB.Key college
publishing ( Springer Verlag) 2001

8. S. Kumaresan,Linear Algebra,A Geeometric Appro&ehkntice-Hall of India,2000.

9. Vivek Sahai and vivkas bist, Algebra Norosa PulitigiHouse, 1997.

10.1.S. Luther and B.S.Passsi, Algebra Vol. 1-Groups,W-Rings.Norosa Publishing House ( Vol.1-
1996,Vol.l1-1999)

11.D.S. Malik , J.N.Mordeson and M.K.Sen Fundamentélisbstract Algebra,McGraw Hill International

Edition, 1997.
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B.Sc. Part — lll (MATHEMATICS)
2019-2020
Paper |l

Discrete Mathematics
Max.Marks.50

UNIT - Sets and proposition - cardinality. Mathewg®ltinduction. Principle of inclusion and exclusio
Computability and formal langeag Ordered sets. Languages, Phrase strucamrevgrs.
Types of grammars and languaBesnutations, Combinations and Discrete protgbil

UNIT -l  Relations and Functions - Binary relations, Eglénce relations and partitions. Partial order
relation and lattices. Chaind anti chains. Pigeon hole principle. Graphsl @lanar
graphs - Basic terminology,ulMgraphs, Weighed graphs, Paths and circitsortest paths,
Eularian paths and circuitsavelling salesman problem, Planar graphse3r

UNIT -l Finite state machines - Equivalent machinesié&state machines as language recognizers.
Analysis of algorithms - Timengplexity. Complexity of problems. Discrete nunedtinctions
and Generating functions.

UNIT — IV Recurrence relations and Recursive algorithmsedr recurrence relations with constant
coefficients. Homogeneous Bohs. Particular solution. Total solution. Sotutiby the method
of generating functions. Briefview of Goups and Rings.

UNIT-V Boolean algebras - Lattice and Algebraic strregt. Duality. Distributive and Complemented
Lattices. Boolean lattices &wblean algebras. Boolean functions and ExpressiRnapositional
calculus. Design and implemgataof Digital Networks. Switching circuits.

REFERENCES:

(1) C.L.Liu, Elements of Discrete Mathematics. [ Set&dition], McGraw Hill, International
edition, Computer Science seti@l6.
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B.Sc. Part — lll (MATHEMATICS)
2019-2020
Paper Ill (Optional)
Application of Mathematics in Finance and Insurance

Max.Marks.50
Application of Mathematics in Finace :

UNIT- 1 Financial Management —An Overview- Nature and Scope of Financial Manag&im@oals of
Financial Management and mairisiecs of Financial Management, Difference betwesk
speculation and gambling. Timkigaof Money-Interest rate and discount rate, Ritegalue and
future value discrete case as agetontinuous compounding case, Annuities ankiniss.

UNIT- Il Meaning of return, Return as Internal Rate of REI&RR), Numerical Methods like Newton-
Raphson Method to calculate IRRRasurement of returns under uncertainty situatidiieaning
of risk, Difference between reskd uncertainty, Types of risks, Measuremenmiséf Calculation
of security and Portfolio RiskdaReturn-Markowitz Model, Sharpe’s Single Inderdé|
Systematic Risk and Unsystematsk.

UNIT-III Taylor Series and Bond Valuation, Calculation of&ion and Convexity of bonds, Financial
Derivatives — Futures. Forwa@diaps and Options, Call and Put Option, CallRadParity
Theorem, Pricing of contingefatims through Arbitrage and Arbitrage Theorem.

Application of Mathematics in Isurance :

UNIT —IV Insurance Fundamentals —Insurance defined, Meariilogs. Chances of loss, peril, hazard, and
proximate cause in Insuranaest€ and benefits of insurance to the society aaddhes of
insurance-life insurance andougs types of general insurance, Insurable loppsuxres feature of
a loss that is ideal for insur@, Life Insurance Mathematics — ConstructioMoftality Tables,
Computation of Premium of Lifesurance for a fixed duration and for the whdie. li

UNIT-V Determination of clains for General Insurance—Ugtogsson Distribution and Negative Binomial
Distribution-the Polya Case Detmation of the amount of claims in General InsiwexCompound
Aggregate claim Model and itegerties, and claims of reinsurance, Calculatioa cdmpound
claim density function, F-reduesand approximate formulae for F.

REFERENCES:
1. Aswath Damodaran, Corporate Finance — Theory aadtiee, John Wiley & Son’s Inc.
2. John C. Hull, Options, Futures and Other Derivatj\Rrentice Hall of Indian Private Ltd.
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Sheldon M. Ross, An Introduction to Mathematicaldfice, Cambridge University Press.
. Mark S. Dorfman, Introduction to Risk Managemend &msurance, Prentice Hall, Englwood Cliffs,
New Jersey.

. C.D.Daykin, T. Pentikainen and M. Pesonen, PralcResk Theory for Actuaries, Chapman & Hall.
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B.Sc. Part Il (MATHEMATICS)
2019-2020
Paper IIl (Optional)
MATHEMATICAL MODELLING
Max.Maslc0

UNIT-I The process of applied mathemati&etting up first order differential equations—Qtaive
solution sketching, Differeraned differential equation growth models.

UNIT-Il  Single-species Population Models, Population greiuhage structure model, The spread of
Technological Innovation.

UNIT-IIl  Higher order Linear Models- A model for the detentof Diabetes, Combat modes, Traffic Models

—Car-following models, Equilibm speed distributions.

UNIT-IV Nonlinear Population growth models, Prey-Predatodels, Epidemic growth models, Modelsfrom

political science — Proportiongpresentation-cumulative voting, comparison \gtin
UNIT-V Applications in Ecological and Environmental sulbjaceas- Urban waste water management
planning
REFERENCES:
1. Differential Equation Models, Eds. Martin BraunSCColeman, D.A. Drew.

2. Political and Related Models, Steven J. Brams, \Wu€as, P.D. Straffin (Eds.)

3. Discrete and System models, W.F. Lucas, F.S. Rglem. Thrall.

4. Life Science Models, H.M. Roberts & M. Thompson.

5. All volumes published as modules in Applied Math&osa Springer-Verlag, 1982.

6. Mathematical Modeling, J.N. Kapur, New Age Interoaal, New Delhi.
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