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SEMESTER-I 
 

 

CC-1 : CALCULUS-I 

(Total Marks: 100) 

Part-I (Marks:70 - End Sem: 50 Marks+Mid-Sem:20Marks) 
04 Lectures, 1 Tutorial (per week) (Each Lecture: 1 hour) 

 

Unit-I 
Hyperbolic functions, higherorderderivatives,Leibnitzruleanditsapplicationstoproblemsofthetype 

eax+bsinx,eax+bcosx,(ax +b)nsinx,(ax +b) ncosx, concavityand inflectionpoints, asymptotes, 

curvetracinginCartesiancoordinates,tracinginpolarcoordinatesofstandard  curves,L-Hospitalsrule and it’s 

applicationsinbusiness,economicsandlifesciences. 

 

Unit-II 
Reductionformulae,derivationsandillustrationsofreductionformulaeofthetype� �������, 

� �������,� 	
��� ��, � ���� ���, �(����)��� , � ���������� ��,volumes byslicing,disksandwashers 

methods,volumesbycylindricalshells,parametricequations,parameterizingacurve,arclength,arc length 

ofparametriccurves,areaofsurfaceofrevolution. 

 

Unit-III 
Techniques  ofsketchingconics,reflectionproperties ofconics,rotation ofaxesand seconddegree equations,  

classificationintoconicsusingthediscriminant,polarequationsofconics. Sphere,Cone, Cylinder. 

 

Unit-IV 
Tripleproduct, introduction to vectorfunctions, operations withvector-valuedfunctions, limitsand 

continuityofvectorfunctions,differentiationandintegration  ofvectorfunctions,tangent andnormal 

componentsofacceleration. 

 

BooksRecommended: 

1. H.Anton, I. Bivens and S. Davis,Calculus,10thEd.,JohnWileyandSons(Asia) P.Ltd., Singapore, 

2002.Chapters: 2(2.3),3(3.1, 3.3), 5(5.2-5.5),6(6.5,6.8),10(10.1,10.4,10.5),11(11.1,11.4), 12(12.1, 

12.2, 12.6). 

2. Analytical Geometry of Quadratic Surfaces, B.P. Acharya and D.C.Sahu, KalyaniPublishers, New 

Delhi, Ludhiana. Chapters: 2, 3. 

3. Text Book of Calculus, Part-II-Shantinarayan, S. Chand & Co., Chapters: 6, 7, 10(Art. 33-36).  

4. Text Book of Calculus, Part-III- Shantinarayan, S. Chand & Co., Chapters: 1(Art. 1, 2), 3(Art. 7, 8), 

6(15 restricted). 
 

 

Booksfor Reference: 
 

1. G.B.ThomasandR.L.Finney,Calculus,9thEd.,PearsonEducation,Delhi,2005. 

2. R.CourantandF.John,IntroductiontoCalculusandAnalysis(VolumesI&II),Springer-Verlag, 

NewYork,Inc.,1989. 

3. ShantiNarayanandP.K.Mittal-AnalyticalSolidGeometry,S.Chand&CompanyPvt.Ltd.,New 

Delhi. 

4.  M.J. Strauss, G.L. Bradley and K. J. Smith, Calculus, 3rd Ed., Dorling Kindersley (India) P. Ltd. 

(Pearson Education), Delhi, 2007. 
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Part-II(PRACTICAL) 
Marks: 30 (Expt.: 15 + Viva: 10 + Record: 5) 
Total Lectures: 20 (Each Lecture: 2 hours) 

List of Practical using MATLAB 
 

Practical/LabworktobeperformedonaComputer. 
 

1. Plottingthegraphsofthefunctionseax+b,log(ax+b),1/(ax+b),sin(ax+b),cos(ax+b), 

|ax+b|andtoillustratetheeffectofaandbonthegraph. 
 

2. Plottingthegraphsofthepolynomialofdegree4and5. 
 

3. Sketchingparametriccurves(Eg.Trochoid,cycloid,hypocycloid). 
 

4. Obtainingsurfaceofrevolutionofcurves. 
 

5. Tracingofconicsincartesiancoordinates/polar coordinates. 
 

6. Sketchingellipsoid,hyperboloidofoneandtwosheets (using Cartesian co-ordinates). 
 

7. Matrixoperation(addition,multiplication,inverse,transpose). 

 

BooksRecommended: 

      1.  A.K.Singh, Matlab Programming with Practical, Kalyani Publishers, Ludhiana, 2017. Chapters : 

0, 1. 
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SEMESTER-I 

 

CC-2: ALGEBRA-I 

TotalMarks:100 (End Sem: 80 Marks +Mid-Sem:20Marks) 

5Lectures,1Tutorial(perweek) (Each Lecture: 1 hour) 
 

 Unit-I 
Complex Numbers: The algebra of complex numbers, n-throotsofunity, Geometric Representation of 

Complex of numbers, Polarrepresentation ofcomplex numbers, De-Moivrestheoremforrationalindices 

anditsapplications. 

 

Unit-II 
Equivalencerelations,Functions,Compositionoffunctions,Invertiblefunctions,Onetoonecorrespon- 

denceandcardinalityofaset,Well-orderingpropertyofpositiveintegers,Divisionalgorithm,Divisibility 

andEuclideanalgorithm,Congruencerelationbetweenintegers,PrinciplesofMathematical  Induction, 

statement ofFundamentalTheoremofArithmetic. 

 

Unit-III 
Systemsoflinearequations, rowreductionandechelonforms,vectorequations, thematrixequation 

Ax=b,solutionsetsoflinearsystems,applicationsoflinearsystems,linearindependence. 

 

Unit-IV 
Introductiontolineartransformations,matrixofalineartransformation,  inverseofamatrix,character- 

izationsofinvertiblematrices. SubspacesofRn,dimensionofsubspacesofRn andrankofamatrix, 

Eigenvalues,EigenVectorsandCharacteristicEquationofamatrix. 
 

BooksRecommended: 
 

1. L.V.Ahlfors,ComplexAnalysis,McGraw-Hill (InternationalStudent Edn.) Chapters: 1(1.1 - 1.5,  

2.1- 2.3). 
 

2. EdgarG.GoodaireandMichaelM.Parmenter, DiscreteMathematics withGraphTheory,3rd 

Ed.,PearsonEducation(Singapore)P.Ltd.,IndianReprint,2005.Chapters: 2(2.4), 3, 4(4.1-4.4),5(5.1-

5.1.4). 

       3. DavidC.Lay,LinearAlgebraanditsApplications,3rdEd.,PearsonEducationAsia,Indian Reprint, 

2007.Chapters: 1(1.1 - 1.9), 2(2.1 - 2.3,2.8,2.9),5(5.1, 5.2). 
 

 

Booksfor Reference: 
 

1. TituAndreescuandDorinAndrica,ComplexNumbersfromAtoZ,Birkhauser,2006.Chapter: 2 

      2.  James Ward Brown and Ruel V. Churchill, Complex Variables and Applications, 8th Ed., 

          McGraw Hill International Edition, 2009.chapter: 1(1-10). 
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SEMESTER–II 
 

CC-3: REAL ANALYSIS(ANALYSIS-I) 

 

Total Marks: 100-(End Sem:  80 Marks+Mid-Sem:  20Marks) 

5 Lectures, 1 Tutorial (per week)(Each Lecture: 1 hour) 

 Unit-I 
Review of Algebraic and Order Properties of ℝ, Upper bound &Lower bound, Leastupperbound (LUB), 

Greatest lower bound (GLB), LUB & GLB property of an ordered 

field,Completenessofanorderedfield,Incompletenessofℚ,SupremumandInfimum,Roots,Archimedeanprop

erty, Rational & Irrational density theorems, Decimal representations of realnumbers. 

 Unit-II 
Ideaofcountable,uncountablesetsandtheoremsrelatingtothesesets,Sequences,Convergence&divergenceofseq

uences,Limitofasequence&LimitTheorems,Monotonicsequences,Weierstrasscompletenessprinciple,Nested

Intervals,Cantor’scompletenessprinciple,Ideaabouthigher order cardinals(restricted). 

 Unit-III 
Subsequences,BolzanoWeierstrasstheoremforsequences,Clusterpoints,Cauchy(Fundamental) 

sequence,CauchysConvergenceCriterion,LimitsuperiorandLimitinferior,Convergenceanddivergenceofinfin

iteseries,Seriesofpositiveterms,Testsofconvergence. 

Unit-IV 
Absolute convergence, Rearrangement of terms of a series, Conditional convergence of aseries,Open sets, 

Closed sets, Limit points, Closure, Interior and Boundary of sets. BolzanoWeierstrasstheoremforsets. 
 

BooksRecommended: 

1. G.DasandS.Pattanayak,FundamentalsofMathematicalAnalysis,TMHPublishingCo., Chap- ters: 

2(2.1-2.7),3(3.1-3.4),4(4.1-4.8,4.11-4.13), 5(5.1-5.5). 

 

Booksfor References: 
 

1. R.G.BartleandD.R.Sherbert, IntroductiontoRealAnalysis,3rdEd.,John WileyandSons 

(Asia)Pvt.Ltd.,Singapore,2002. 
 

2. GeraldG.Bilodeau,PaulR.Thie,G.E.Keough,AnIntroductiontoAnalysis,2ndEd.,Jones& Bartlett, 2010. 
 

3. BrianS.Thomson, Andrew. M.BrucknerandJudithB.Bruckner,ElementaryRealAnalysis, 

PrenticeHall,2001. 
 

4. S.K.Berberian,AFirstCourseinRealAnalysis,SpringerVerlag,NewYork,1994. 
 

5. D.SomasundaramandB.Choudhury-AFirstCourseinMathematicalAnalysis,NarosaPublishing 

House. 

6. S.L.GuptaandNishaRani-RealAnalysis,VikasPublishingHousePvt. Ltd.,NewDelhi. 

 

7.  S.C. Mallik and S. Arora-Mathematical Analysis, New Age International Publications.chapters:1,3, 

           4(1-8). 
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SEMESTER-II 
 

CC-4: DIFFERENTIALEQUATIONS 

 (TotalMarks:100) 

Part-I (Marks:70 - End Sem: 50 Marks +MidSem:20Marks) 

    4 Lectures, 1 Tutorial (perweek)(Each Lecture: 1 hour) 

 

Unit-I 
BasicconceptsofDifferentialequationsandmathematicalmodels.FirstorderandfirstdegreeOrdinary 

differential equations (variables separable, homogeneous, exact, and 

linear).Applicationsoffirstorderdifferentialequations(Growth,DecayandChemicalReactions,Heatflow,Oxy

gendebt,Economics).Equationsoffirstorderbutofhigherdegree. 

Unit-II 
Second order linear equations(both homogeneous and non-homogeneous) with 

constantcoefficients,secondorderequationswithvariablecoefficients,variationofparameters,methodofundete

rminedcoefficients,Euler’sequation,Secondorderdifferentialequationswithvariablecoefficients, Equations 

reducible to linear equations with constant coefficients. 

Unit-III 
Powerseriessolutionsofsecondorderdifferentialequations. Legendre Equation and Legendre Polynomial, 

Hermite Equation and Hermite Polynomial. 

Unit-IV 
Laplacetransformsanditsapplicationstosolutionsofdifferentialequations. 

 

BookRecommended: 

1. J. SinhaRoyandS.Padhy,ACourseofOrdinaryandPartial Differential Equations, Kalyani 

Publishers,NewDelhi.Chapters: 1,2,3,4(4.1-4.8),5,7(7.1-7.3),9(9.1-9.5,9.10,9.11,9.13). 
 

Booksfor References: 

1.  S.L. Ross, Differential Equations, John Wiley & Sons, India, 2004. 
 

2. M.D.Raisinghania-AdvancedDifferentialEquations,S.Chand&CompanyLtd.,NewDelhi. 
 

3.  Martin Braun, Differential Equations and their Applications, Springer International. 
 

4.  G. Dennis Zill-A First  Course in Differential Equations  with Modelling Applications, Cengage 

Learning India Pvt.Ltd. 

 

Part-II(PRACTICAL) 
Marks: 30 (Expt.: 15 + Viva: 10 + Record: 5) 

Total Lectures: 20 (Each Lecture: 2 hours) 
List of Practical using MATLAB 

Practical/LabworktobeperformedonaComputer. 
 

1. Plottingofsecondordersolutionoffamilyofdifferentialequations. 

2. Plottingofthirdordersolutionoffamilyofdifferentialequations. 

3. Growthmodel(exponentialcaseonly). 

4. Decaymodel(exponentialcaseonly). 

5. Oxygendebtmodel. 

6. Economic model. 

7. Vibration /Oscillation problems (undamped, damped, forced vibration). 
 

BooksRecommended: 

      1.  A.K.Singh, Matlab Programming with Practical, Kalyani Publishers, Ludhiana, 2017. Chapters :0, 2. 
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SEMESTER –III 

 
CC-5:THEORY OF REAL FUNCTIONS (ANALYSIS-II) 

Total Marks: 100-(End Sem:  80 Marks+Mid Sem:  20Marks) 

5 Lectures, 1 Tutorial (per week)(Each Lecture: 1 hour) 
 

Unit-I  
Limitsoffunctions(∈−δapproach),,Sequentialcriterionforlimits,Divergencecriteria.Limit theorems, one-

sided limits. Infinite limits and limit at infinity. Continuous 

functions,Sequentialcriterionforcontinuity,Algebraofcontinuousfunctionsandtheoremsrelatedtocontinuityoff

unctions. 

Unit-II 
Discontinuityandkindsofdiscontinuity,Furtherpropertiesofcontinuity,Uniformcontinuity,Differentiable 

functions, Left hand & Right hand derivatives, Algebra of differentiablefunctions,Caratheodory’stheorem. 

Unit-III 
Mean value conditions, Global and local maximum & minimum, Rolle’s theorem,Generalized mean value 

theorem, Cauchy mean value theorem, Lagrange’s mean value theoremandtheir applications, Darboux’s 

theorem, Indeterminant forms, Higher orderderivatives(Leibnitz 

theorem),Taylor’stheoremanditsapplicationstoapproximatingfunctionsbymeansofpolynomials. 

Unit-IV 
Maxima and Minima, Taylor’s theorem with different forms of remainder, 

Maclaurin’stheorem,DeductionofTaylor’stheoremfrommeanvaluetheorem,Taylor’sandMaclaurin’sinfinite

series,TaylorsseriesandMaclaurin’sseriesexpansionsofexponentialandtrigonometricfunctions,ln(1 + x), 

1/(ax + b) and (1 + x)n . 

 

BookRecommended: 
 

1. G.DasandS.Pattanayak,FundamentalsofMathematicsAnalysis,TMHPublishingCo., 

Chapters:6(6.1-6.9), 7(7.1-7.7), 9(9.7). 
 

2.  S.C. Mallik and S. Arora-Mathematical Analysis, New Age International 

Publications.Chapters: 6(6.8). 
 

 

Booksfor References: 
 

1. R.BartleandD.R.Sherbert,IntroductiontoRealAnalysis,JohnWileyandSons,2003. 
 

2. K.A.Ross,ElementaryAnalysis:TheTheoryofCalculus,Springer,2004. 
 

3. A.Mattuck, IntroductiontoAnalysis,PrenticeHall,1999. 
 

4. S.R.GhorpadeandB.V.Limaye,ACourseinCalculusandRealAnalysis,Springer,2006. 
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SEMESTER –III 
 

CC-6: GROUP THEORY(ALGEBRA-II) 

Total Marks: 100-(End Sem:  80 Marks+Mid Sem:  20Marks)5 Lectures, 1 

Tutorial(per week)(Each Lecture: 1 hour) 

 

Unit-I 
Groups: definitionandexamplesofgroupsincludingpermutationgroups 

andquaterniongroups(illustrationthroughmatrices),elementarypropertiesof groups. Finite Groups; 

Subgroups: subgroupsand examplesofsubgroups,centralizer, normalizer, center of groups, product of two 

sub-groups. 

Unit-II 
Cyclic Groups: properties ofcyclicgroups,classificationofsubgroupsofcyclicgroups. Permutation Groups: 

cyclenotationforpermutations,propertiesofpermutations, evenandoddpermutations.Cosets and Lagrange’s 

Theorem: propertiesofcosets, Lagrange’stheoremandconsequencesincluding Fermat’sLittletheorem. 

Unit-III 
  External Direct Products: externaldirectproductofafinitenumberofgroups.Normal Subgroups and  

  Factor Groups: normalsubgroups,factorgroups,Cauchy’stheorem forfiniteabeliangroups. 

Unit-IV 
  GroupHomomorphisms: definition and examples of group homomorphism, propertiesofhomomorphisms. 

Isomorphisms: definition and examples of isomorphism, propertiesofisomorphisms, Cayley’s theorem, 

First,SecondandThirdisomorphismtheorems (statements only). 

 
BookRecommended: 

 

1. Joseph A.Gallian,Contemporary Abstract Algebra (8thEdn.), NarosaPublishingHouse,New 

Delhi, chapters (Part – 2: Groups): 2 – 4, 5(excluding A check-Digit Scheme Based on ��), 

6(excluding Automorphisms), 7(up-to Theorem 7.3), 8(up-to Corollary 2), 9(up-to Theorem 9.5), 10. 
 

 

Booksfor References: 

 

1.  I.N. Herstein, Topics in Algebra, Wiley Eastern Limited, India, 1975.Chapters: 2(2.1-2.7,  

2.9, 2.10, 2.13,2.14 restricted). 

 

       2. JohnB.Fraleigh,AFirstCourseinAbstractAlgebra,7thEd.,Pearson,2002. 
 

3. M.Artin,AbstractAlgebra,2ndEd.,Pearson,2011. 
 

      4. JosephJ.Rotman,AnIntroductiontotheTheoryofGroups,4thEd.,SpringerVerlag,1995. 
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SEMESTER –III 
 

C-7:PARTIAL DIFFERENTIAL EQUATIONS & SYSTEMSOF 

ORDINARY DIFFERENTIALEQUATIONS 

(Total Marks: 100) 

Part-I (Marks:70 - End Sem: 50 Marks+Mid Sem:20Marks) 

04 Lectures, 1 Tutorial (perweek)(Each Lecture: 1 hour) 

 

Unit-I 
Systems of Linear Differential Equations: Basic theory of linear systems, Trial solution methodfor linear 

system with constant co-efficients, Simultaneous linearfirstorder  equations inthree variables,methods 

ofsolution, Pfaffiandifferential equations,methodsofsolutionsofPfaffiandifferential 

equationsinthreevariables. 

Unit-II 
Formationoffirstorderpartialdifferentialequations,Linearandnon-linearpartialdifferentialequations 

offirstorder,specialtypes offirst-orderequations, Solutionsofpartialdifferentialequationsoffirst 

ordersatisfyinggivenconditions. 

Unit-III 
Linearpartial differentialequations with  constant coefficients,Equations reducibleto linearpartial 

differentialequationswithconstant coefficients,Partialdifferentialequationswithvariablecoefficients. 

Unit-IV 
Laplaceequation,SolutionofLaplaceequationbyseparationofvariables,Onedimensionalwaveequa- 

tion,Solutionofthewave equation(method ofseparationofvariables),Diffusionequation,Solutionof one-

dimensionaldiffusionequation,methodofseparationofvariables. 

 

BookRecommended: 
 

1. J.Sinha Royand S.Padhy, ACourseonOrdinaryand Partial DifferentialEquations, Kalyani 

Publishers,NewDelhi,Ludhiana,2012.Chapters:8(8.1-8.3), 11,12,13(13.1-13.5),15(15.1, 

15.5),16(16.1,16.1.1),17(17.1,17.2,17.3). 
 

Booksfor References: 
 

1. TynMyint-UandLokenathDebnath,LinearPartialDifferentialEquationsforScientistsandEn- 

gineers,4thedition,Springer,Indianreprint,2006. 
 

2.  S.L. Ross, Differential equations, 3rd Ed., John Wiley and Sons, India, 2004. 
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Part-II(PRACTICAL) 

Marks: 30 (Expt.: 15 + Viva: 10 + Record: 5) 

Total Lectures: 20 (Each Lecture: 2 hours) 

List of Practical using MATLAB 

Practical/LabworktobeperformedonaComputer. 
 

1. Tofindthegeneralsolutionofthenon-homogeneoussystemoftheform: 
 

 

 

 

withgivenconditions. 

 

dx

 dy

dt=a1x+b1y+f1(t),dt 

 

=a2x+b2y+f2(t)

 

2. PlottingtheintegralsurfacesofagivenfirstorderPDEwithinitialdata.
 

 

3. Solutionofwaveequation 

 

∂2u 

∂t2 

 

∂2u 

c2 =0forthefollowingassociatedconditions: 

∂x2

(a)u(x,0)=φ(x),ut(x,0)=ψ(x),x∈R,t>0. 

(b)u(x,0)=φ(x),ut(x,0)=ψ(x),ux(0,t)=0,x∈(0,∞),t>0. 

(c) u(x,0)=φ(x),ut(x,0)=ψ(x),u(0,t)=0,x∈(0,∞),t>0. 

(d)u(x,0)=φ(x),ut(x,0)=ψ(x),u(0,t)= 0,u(1,t)= 0,0<x<l,t>0.
 

 

4. Solutionofdiffusion equation
��

��
− k� ���

��� = 0for the following associated conditions: 

(a) u(x,0)=φ(x),u(0,t)= a,u(l,t)= b,0<x<l,t>0. 

(b)u(x,0)=φ(x),x∈R,0<t<T. 

(c)u(x,0)=φ(x),u(0,t)= a,x∈(0,∞),t≥0 

 

 

BooksRecommended: 

      1.  A.K.Singh, Matlab Programming with Practical, Kalyani Publishers, Ludhiana, 2017. Chapters : 

0, 3
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SEMESTER -IV 
 

CC-8:  NUMERICALMETHODS 

(Total Marks: 100) 

Part-I (Marks:70 - End Sem: 50 Marks+Mid Sem:20Marks) 
4 Lectures, 1 Tutorial (per week)(Each Lecture: 1 hour) 

 

Unit-I 
Rate of convergence, Algorithms, Errors: Relative, Absolute, Round off, 

Truncation.Numericalsolution of non-linear equations: Bisection method, Regular-Falsi method, 

Secantmethod,Newton-Raphson method, Fixed-point Iteration method, 

Rateofconvergenceofthesemethods. 

Unit-II 
Systemoflinearalgebraicequations: GaussianEliminationandGaussJordan methods. GaussJacobi 

method,GaussSeidelmethodandtheirconvergenceanalysis. 

Unit-III 
Polynomialinterpolation:Existenceuniquenessofinterpolatingpolynomials,LagrangeandNewtons 

divided difference interpolation, Error in interpolation, Central difference &averagingoperators, 

Gauss-forward and backward difference interpolation. 

Unit-IV 
NumericalIntegration:Somesimplequadraturerules,Newton-Cotesrules,Trapezoidalrule, Simpsons rule,     

  Simpsons 
!

"
th rule, compound quadrature rules, compound mid-point rule, compound trapezoidal rule,    

compound Simpsons rule, Gauss-Legendre 2-point and 3-point rules. Numerical solutions of 

Differential  

  Equations: Euler’s Method. 
 

BookRecommended: 
 

1. B.P. AcharyaandR.N.Das,ACourseonNumericalAnalysis,KalyaniPublishers,NewDelhi, 

Ludhiana. Chapters: 0(0.2, 0.8), 1(1.5 to 1.9),2(2.1-2.4,2.6 - 2.9, 2. 11, 

2.12),3(3.1to3.4,3.6to3.8),6(6.1 to 6.3, 6.5, 6.10,6.11),7(7.1, 7.3), 8(8.1 to 8.3, 8.8). 
 

 

Booksfor References: 
 

1. M.K.Jain, S.R.K.  Iyengarand R.K.Jain, NumericalMethods forScientificand Engineering 

Computation, 6thEd.,NewageInternationalPublisher,India,2007. 
 

2. C.F.GeraldandP.O.Wheatley,AppliedNumerical Analysis,PearsonEducation,India,2008. 
 

3. UriM.AscherandChenGreif,AFirstCourseinNumericalMethods, 7th Ed., PHILearning 

PrivateLimited,2013. 
 

4. JohnH.MathewsandKurtisD.Fink,NumericalMethodsusingMatlab,4thEd.,PHILearning 

PrivateLimited,2012. 
 

5. BrianBradie,AFriendlyIntroductiontoNumerical Analysis,PearsonEducation,India,2007. 
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         Part-II(PRACTICAL) 

Marks: 30 (Expt.: 15 + Viva: 10 + Record: 5) 

Total Lectures: 20 (Each Lecture: 2 hours) 

List of Practical using MATLAB 

Practical/LabworktobeperformedonaComputer. 
 

1.  Bisection Method 

  2.  RegulaFalsi Method 

  3.  Secant Method 

  4.  Newton Raphson Method 

  5.  LU decomposition Method 

              (a)  Doolittle’s Method 

              (b)  Crout’s Method 

              (c)  Cholesky’s Method 

              (d)  Solution of system of linear equation 

6.   Gauss Jacobi Method  

7.   Gauss-Siedel Method (#=1),   where # is a parameter 

8.   Advanced Gauss-Siedel Method  

              (a)  Successive Under Relaxation (SUR) Method, where 0 ≤ # ≤ 1 

              (b)  Successive Over Relaxation (SOR) Method, where 1 ≤ # ≤ 2 

      9.   Lagrange Interpolation 

    10.   Newton Interpolation Method 

    11.   Trapezoidal Rule 

    12.   Simpson’s Rule 

    13.   Simpson’s 
!

"
	ℎ Rule 

    14.   Compound Trapezoidal Rule 

    15.   Compound Simpson’s Rule 
 

BooksRecommended: 

      1.  A.K.Singh, Matlab Programming with Practical, Kalyani Publishers, Ludhiana, 2017. Chapters : 

0, 4. 
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SEMESTER –IV 
 

CC-9:RIEMANNINTEGRATION&SERIESOFFUNCTIONS(ANALYSIS-III) 
 

Total Marks: 100-(End Sem:  80 Marks+Mid Sem:  20Marks) 

5 Lectures, 1 Tutorial (per week)(Each Lecture: 1 hour) 

Unit-I 
Riemannintegration;inequalitiesofupperandlowersums;Riemannconditionsofintegrability.Riemann 

sumanddefinitionofRiemannintegralthroughRiemannsums;equivalenceoftwodefinitions;Riemann 

integrabilityofmonotoneandcontinuousfunctions,PropertiesoftheRiemannintegral;definition and 

integrabilityofpiecewisecontinuousandmonotonefunctions, FundamentaltheoremsofCalculus. 

Unit-II 
Improperintegrals;SeriesandIntegrals,Absoluteconvergenceofintegrals,ConvergenceofBetaand 

Gammafunctions. 

Unit-III 
Point-wise and Uniform convergence of sequence of functions, Cauchy’s criterion &WeierstrassM-

testforuniformconvergence,Dedekindtest,UniformconvergenceandContinuity,Termbytermintegration

ofseries,Termbytermdifferentiationofseries. 

Unit-IV 
Powerseries(CauchyHadamardTheorem),Radiusofconvergence,Differentiationandinte-

grationofpowerseries,AbelsLimitTheorem,Stirling’sformula,MoreaboutTaylor’sseries,Weierstrass 

ApproximationTheorem. 
 

 

BookRecommended: 
 

1. G.Das andS.Pattanayak-FundamentalsofMathematicsAnalysis,TMHPublishingCo.,Chapters: 

4(4.14 only), 8(8.1-8.6),9(9.1- 9.8). 
 

2.  S.C. Mallik and S. Arora-Mathematical Analysis, New Age International Ltd., New Delhi, 

chapters: 11(3.3, 4.3 only), 12 restricted.     
 

Booksfor References: 
 

1. K.A.Ross,ElementaryAnalysis,TheTheoryofCalculus,UndergraduateTextsinMathematics, 
Springer(SIE),Indianreprint,2004. 

 

2.  Shanti Narayan and M.D. Raisinghania-Elements of Real Analysis, S. Chand & Co. Pvt.Ltd. 
 

3. R.G.BartleD.R.Sherbert,IntroductiontoRealAnalysis, 3rdEd.,JohnWileyandSons(Asia) Pvt. 

Ltd.,Singapore,2002. 
 

4. CharlesG.Denlinger, ElementsofRealAnalysis,Jones&Bartlett (Student Edition),2011. 
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SEMESTER –IV 
 

CC-10: RING THEORY & LINEAR ALGEBRA(ALGEBRA-III) 
 

Total Marks: 100-(End Sem:  80 Marks+Mid Sem:  20Marks) 

5 Lectures, 1 Tutorial (per week)(Each Lecture: 1 hour) 

Unit-I 
Introduction to Rings: definitionandexamplesofrings,propertiesofrings,subrings. Integral Domains: 

integraldomainsandfields,characteristic ofaring. Ideals and Factor Rings: ideals,idealgenerated 

byasubsetofaring,factorrings,operationsonideals,primeand maximalideals. 

Unit-II 
RingHomomorphisms: definitions and examples of ring 

homomorphism,propertiesofringhomomorphisms,IsomorphismtheoremsI,IIandIII, the fieldof 

quotients. 

Unit-III 
  VectorSpaces: Vectorspaces,subspaces,algebraofsubspaces,quotient spaces,linearcombinationof 

vectors,linear span,linearindependence,basisanddimension,dimensionofsubspaces 

Unit-IV 
LinearTransformations and Matrices : 

Lineartransformations,nullspace,range,rankandnullityofalineartransformation,matrixrepresentationofa

lineartransformation,algebraoflineartransformations, 
invertibilityandisomorphisms,isomorphismtheorems. 

 

BookRecommended: 
 

1. Joseph A.Gallian,Contemporary Abstract Algebra (8th Edn.), NarosaPublishingHouse,New 

Delhi.Chapters (Part – 3: Rings):12,13,14,15. 
 

2. StephenH.Friedberg,ArnoldJ.Insel,LawrenceE.Spence,LinearAlgebra,4thEd.,Prentice- 

HallofIndiaPvt.Ltd.,New Delhi,2004.Chapters: 1(1.2-1.6),2(2.1-2.4). 
 

 

BooksforReferences: 

1.  I.N. Herstein-Topics in Algebra, Wiley Eastern Pvt.  Ltd.chapters: 3(3.1-3.5). 
 

2.  David C. Lay, Linear Algebra and its Applications, 3rd Ed., Pearson Education Asia, Indian 

Reprint,2007. Chapters: 4(4.1-4.7), 5(5.4). 
 

3. JohnB.Fraleigh,AFirstCourseinAbstractAlgebra,7thEd.,Pearson,2002. 
 

4. M.Artin,AbstractAlgebra,2ndEd.,Pearson,2011. 
 

5. S.Lang,IntroductiontoLinearAlgebra,2ndEd.,Springer,2005. 
 

6. GilbertStrang,LinearAlgebraanditsApplications,CengageLearningIndiaPvt.Ltd. 
 

7. S.Kumaresan,LinearAlgebra-AGeometricApproach,PrenticeHallofIndia,1999. 
 

8. KennethHoffman,RayAldenKunze,LinearAlgebra,2ndEd.,Prentice-HallofIndiaPvt. Ltd., 

1971. 
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SEMESTER-V 
 

CC-11:  MULTIVARIATE CALCULUS(CALCULUS-II) 
 

Total Marks: 100-(End Sem:  80 Marks+Mid Sem:  20 Marks) 

5 Lectures, 1 Tutorial (per week)(Each Lecture: 1 hour) 
 

Unit-I 
Functions of several variables, limit and continuity of functions of two variables, 

Partialdifferentiation,Tangentplanes,ApproximationandDifferentiability,Chainruleforoneandtwoinde

pendentparameters. 

Unit-II 
Directionalderivativesandgradient,Maximalpropertyofthegradient,Normalpropertyofthegradient,Tang

entplanesandthenormallines,Extremaoffunctionsoftwovariables, Lagrange 

Multipliers:MethodofLagrange multipliers, Constrained optimization problems, 

Ageometricalinterpretation. 

Unit-III 
Multiple Integration: Doubleintegration overrectangular region,doubleintegration overnon-

rectangular  region,Double 

integralsinpolarcoordinates,Tripleintegrals,Tripleintegraloveraparallelepipedandsolid regions. 

Volumebytripleintegrals,cylindricalandspherical coordinates. Changeofvariablesin doubleintegrals 

andtripleintegrals. 

Unit-IV 
Line integrals,Applicationsoflineintegrals:MassandWork. Fundamentaltheoremforlineintegrals, 

conservativevector fields,independenceofpath. Greenstheorem, surfaceintegrals, integralsover 

parametricallydefinedsurfaces.Stokestheorem,TheDivergencetheorem. 

 

BooksRecommended: 
 

1. Santosh K. Sengar-Advanced Calculus, Cengage Learning India Pvt.  Ltd. Chapters: 4, 7, 11(11.1- 

11.12), 13(13.1, 13.2, 13.5, 13.9), 14. 

 

    2. M.J. Strauss, G.L. Bradley and K. J. Smith, Calculus, 3rd Ed., Dorling Kindersley (India) Pvt.  

Ltd. 

(Pearson Education), Delhi, 2007.Chapters: 11(11.1(Pages:541-543),11.2-11.6, 11.7(Pages: 

598-605), 11.8(Pages:610-616)), 12 (12.1, -12.3,12.4(Pages:652-660),12.5, 12.6), 13 (13.1- 

13.3, 13.4(Pages:712-716, 718-720), 13.5(Pages:723-726;729-730),13.6 (Pages:733-737), 

13.7(Pages:742-745)). 
 

Booksfor Reference: 
 

1. G.B.ThomasandR.L.Finney,Calculus,9thEd.,PearsonEducation,Delhi,2005. 
 

2. E.Marsden,A.J.TrombaandA.Weinstein,BasicMultivariableCalculus,Springer(SIE),Indian 

reprint,2005. 
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SEMESTER –V 

 
CC-12:  PROBABILITY &STATISTICS 

Total Marks:100-(End Sem:  80 Marks+Mid-Sem:  20 Marks) 

4 Lectures, 1 Tutorial (perweek) (Each Lecture: 1 hour) 
 

Unit-I 
Samplespace,Probabilityaxioms,Independentevents,Conditionalprobability&Bayes’theorem,Realrand

omvariables(discreteandcontinuous),Cumulativedistributionfunction,Expectation of random 

variables, Some special expectations. 

Unit-II 
Multivariatedistributions,Jointcumulativedistributionfunctions,Jointprobabilitydistributions, Marginal 

& conditional distributions, Some probability distributions(Discrete case),Uniform distribution, 

Binomial distribution, Negative Binomial & Geometric distributions,Poissondistribution. 

Unit-III 
Some probabilitydistributions(Continuouscase),Uniform,Gamma,Exponential,Betadistri-

butions,Normaldistributions,NormalapproximationtotheBinomialdistribution,Bivariate 

normaldistribution.Distribution of two random variables, Expectation of function of two random 

variables,Momentgenerating functions, Conditional distributions & expectations, Correlation 
coefficient,Co-variance, Independent random variables, Linear regression for two variables. 

Unit-IV 
Limittheorems,Markov’sinequality,Chebyshev’sinequality,StatementandinterpretationofWeakandStr

onglawoflargenumbers,CentralLimittheoremforindependentandidenticallydistributed random 

variables with finite variance, Markov Chains: Introduction,Chapman- Kolmogorovequations. 

 
BooksRecommended: 

 

1. IrwinMillerandMaryleesMiller,JohnE.Freund,Mathematical StatisticswithApplications,7th 

Ed.,PearsonEducation, Asia,2006.Chapters: Chapters: 2 (excluding Art.2.9),3(excluding 

Art.8), 4(4.1-4.8), 5(5.1, 5.2, 5.4, 5.5,5.7), 6(6.1-6.7), 14(14.1,14.2). 
 

2. SheldonRoss, IntroductiontoProbabilityModels, 11thEd.,AcademicPress,IndianReprint,2007. 

Chapters: 2(2.8), 4(4.1-4.2). 
 

Booksfor References: 
 

     1. AlexanderM.Mood,FranklinA.Graybilland DuaneC.Boes,Introduction to the Theoryof 

          Statistics,3rdEd.,Tata McGraw-Hill,Reprint2007. 
 

     2. S.C.GuptaandV.K.Kapoor-Fundamentals ofMathematical Statistics, S.ChandandCompany 

Pvt.Ltd.,NewDelhi. 
 

      3. S.Ross-AFirstCourseinProbability,PearsonEducation. 
 

4.  Kai Lai Chung, Elementary Probability Theory with Stochastic Processes, 3rd Ed., Springer 

International Student Edition. 
 

5. Robert V. Hogg, Joseph W. McKean and Allen T. Craig: Introduction toMathematical 

Statistics, Pearson Education, Asia,2102. 
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SEMESTER-VI 
 

CC-13: METRIC SPACES & COMPLEXANALYSIS(ANALYSIS-IV) 

Total Marks: 100-(End Sem:  80 Marks+Mid Sem:  20Marks) 

5 Lectures, 1 Tutorial(per week)(Each Lecture: 1 hour) 

 

Unit-I 
Metric spaces: Definition and examples, Open & Closed spheres, Neighborhoods,Opensets, 

Interiorpoints,Closedsets,Limitpoints&isolatedpoints,Closureofaset, Boundarypoints,Distance 

between sets & diameter of a set,Sub-spaces. Completeness: Sequencesinmetricspaces, 

Convergentsequences,Cauchy sequences, Complete metric spaces, Cantor’stheorem, Densesets 
andSeparablemetricspaces.Continuous functions: Definition & characterizations, Sequential criterion 

and othercharacterizations of continuity, Uniform continuity, Homeomorphism.Connectedness: 

Separatedsets,Disconnectedsets and Connected sets, ConnectedsubsetsofR.Fixed point theorems and 

their applications:Contractionmappings, BanachFixedpointtheorem. 

Unit-II 
Propertiesofcomplexnumbers,Regionsinthecomplexplane,Functionsofcomplexvariable,Mappings, 

Limits &Continuity of complex functions, Derivatives, Differentiationformulas,Cauchy-Riemann 

equations, Sufficient conditions for differentiability, Polar Co-

ordinates,Analyticfunctions,Examplesofanalyticfunctions. 

Unit-III 
Exponential function, Logarithmic function, Trigonometric function, Derivatives of thesefunctions, 

Definite integrals of functions, Contours, Contour integrals and its examples,Upperbounds for 

moduli of contour integrals, Theorems on antiderivatives, Cauchy-Goursattheorem(statement only), 

Cauchy integral formula, Its extension and  consequences. 

Unit-IV 
LiouvillestheoremandtheFundamentaltheoremofAlgebra,Convergenceofsequencesandseries, Taylor 

series with examples, Laurent series (without proof) with examples,Absoluteand uniform 

convergence of powerseries. 

 

BooksRecommended: 
 

1. P.K.JainandK.Ahmad:MetricSpaces,NarosaPublishingHouse,NewDelhi, 2nd Edition 

2004.Chapters:2(2.1 – 2.4, 2.6 – 2.12), 3(3.1 – 3.4), 4(4.1, 4.3, 4.4), 6(6.1, 6.2, 6.4), 7(7.1 

restricted). 

2. JamesWardBrownandRuelV.Churchill:ComplexVariablesandApplications,8thEd.,McGraw 

Hill International Edition, 2014. Chapters: 1(2, 11), 2(12, 13, 15-25),3(29,30, 34), 4(37-41, 43-

46, 50-53), 5(55-57,59, 60, 62, 63). 
 

Booksfor References: 
 

1. S.Arumugam, A.T.Isaac, A.Somasundaram-Complex Analysis, Scitech pub.(INDIA) pvt.ltd. 
 

2. SatishShiraliandHarikishanL.Vasudeva,MetricSpaces,SpringerVerlag,London,2006. 
 

3. S.Kumaresan,TopologyofMetricSpaces,2ndEd.,NarosaPublishingHouse,2011. 
 

4. S.Ponnusamy-FoundationsofComplexAnalysis,AlphaScienceInternationalLtd. 
 

5. J.B.Conway-Functionsofonecomplexvariable,Springer. 
 

6. N.Das-Complex FunctionTheory,AlliedPublishersPvt.Ltd.,Mumbai. 
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SEMESTER –VI 
 

CC-14:  LINEARPROGRAMMING 

Total Marks: 100-(End Sem:  80 Marks+Mid Sem:  20Marks)5 Lectures, 1 

Tutorial(per week)(Each Lecture: 1 hour) 

 
 

Unit-I 
Introduction to linear programming problems(LPP), Mathematical formulation of the 

LPPwithillustrations, Graphical method, General Linear programming problems, Canonical 
&standard form 

ofLPP.TheoryofSimplexmethod,Optimalityandunboundedness,theSimplexalgorithm,Simplexmethod 

in tableau format, Introduction to artificial variables, Two-phase method,Big-Mmethod and 

theircomparisons. 

Unit-II 
Duality in LPP: Introduction, General Primal-Dual pair, Formulation of the Dualproblem,Primal-

Dual relationships, Duality theorems, Complementary slackness theorem, 

Duality&Simplexmethod,EconomicinterpretationoftheDuality. 

Unit-III 
TransportationProblem(TP):LPformulationof TP,ExistenceofsolutionandDualityinTP,Solution of 

Transportation problems, North-West corner method, Least-Cost method andVogelapproximation 

method for determination of starting basic solution, Algorithm for 
solvingtransportationproblem,Assignmentproblemanditsmathematicalformulation,Solutionmethodsof 

Assignment problem, Special cases in Assignment problems. 

Unit-IV 
GamesandStrategies:Introduction,Formulationoftwopersonzerosumgames,solvingtwoperson zero  

sum games, Maximin-Minimax principle, Games without saddle points,Games withmixedstrategies, 

Graphicalsolutionprocedureto(2×n)and(m×2)games. 

 
BooksRecommended: 

 

1.KantiSwarup,P.K.GuptaandManMohan:OperationsResearch,S.ChandandCo. Pvt.  Ltd., Chapters:  

2, 3, 4, 5(5.1-5.8), 10(10.1-10.10), 11(11.1-11.4),17(17.1-17.6). 
 

Booksfor Reference: 

1. G.Hadley,LinearProgramming,NarosaPublishingHouse,NewDelhi,2002. 

2. N.V.R.Naidu,G.RajendraandT.KrishnaRao-OperationsResearch,I.K.InternationalPublishing 

HousePvt. Ltd.,NewDelhi,Bangalore. 

3. R.VeerachamyandV.RaviKumar-OperationsResearch- I.K.InternationalPublishingHouse Pvt. 

Ltd.,NewDelhi,Bangalore. 

4. P.K.GuptaandD.S.Hira-OperationsResearch,S.ChandandCompanyPvt.Ltd.,NewDelhi. 

 

5. MokhtarS.Bazaraa,JohnJ.JarvisandHanifD.Sherali,LinearProgrammingandNetworkFlows, 

2ndEd.,JohnWileyandSons,India,2004.Chapters:3(3.2-3.3,3.5-3.7),4(4.1-4.4). 
 

6. F.S.HillierandG.J.Lieberman,IntroductiontoOperationsResearch,9thEd.,TataMcGrawHill, 

Singapore,2009.Chapter:14. 
 

7. HamdyA.Taha,OperationsResearch,AnIntroduction,8thEd.,PrenticeHallIndia,2006. 

Chapter:5(5.1,5.3,5.4). 
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SKILL ENHANCEMENT COURSES (SEC)  
(Credit: 6each, TotalMarks:100-End Sem: 80+Mid.Sem:20)  

 

SEMESTER-IV 

 
SEC-2 : LOGICANDSETS 

 

 

Unit - I 
Logic: Introduction, propositions,truth table, negation, conjunctionanddisjunction. Implications,bi-

conditionalpropositions,converse,contrapositiveandinversepropositionsandprecedenceoflogicaloperat

ors. Propositional equivalence: Logicalequivalences. Predicates and quantifiers: Introduction, 

Quantifiers,BindingvariablesandNegations.  

 

Unit - II 
Sets and Relations: Sets,subsets,Setoperationsandthelawsofsettheory andVenndiagrams.Examples 

offiniteandinfinitesets.Finitesetsandcountingprinciple.Emptyset, propertiesofemptyset. Standard 

setoperations. Classesofsets.Powersetofaset. Differenceand 
Symmetricdifferenceoftwosets.Setidentities,Generalizedunionandintersections.  

 

Unit - III 
Relation:Productset,Compositionofrelations,Typesofrelations. 

 

Unit - IV 
Partitions, EquivalenceRelationswithexampleof 

congruencemodulorelation,Partialorderingrelations,linear (total) orderingrelations. 
 

BooksRecommended: 
 
 

 1. EdgarG.GoodaireandMichaelM.Parmenter, DiscreteMathematics withGraphTheory,3rd 

     Ed.,PearsonEducation(Singapore)P.Ltd.,IndianReprint,2005.Chapters: 1, 2. 
 

Books for References: 
 

 

1. R.P.Grimaldi-DiscreteMathematicsandCombinatorialMathematics,PearsonEducation,1998. 
 

2. P.R.Halmos-NaiveSetTheory,Springer,1974. 
 

3. E.Kamke-TheoryofSets,DoverPublishers,1950. 
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DISCIPLINESPECIFICELECTIVES (DSE) 
 

SEMESTER-V 
 

DSE-I : ProgramminginC++ (Compulsory)  

                   Total Marks:100 

Part-I(Marks:70:- End Sem:  50 Marks+Mid Sem:20Marks) 

04 Lectures, 1 Tutorial (per week)(Each Lecture: 1 hour) 

 

Unit-I 
Introductiontostructured programming:  The Basics of a C++ program, data types:simpledata 

types,floatingdata types,character data types,stringdata types,arithmetic operators  andoperators  

precedence,Variablesandconstant declarations, expressions, increment (++)anddecrement (--) 

operators, preprocessordirectives, Creating aC++program. 
 

 

Unit-II 

Input/ Output: input  usingthe extraction operator >>andcin,output usingthe insertion operator 

<<andcout, using pre-defined functions in a program. Control Structures I: relationaloperators, 
logicaloperatorsandlogicalexpressions,ifand if-elsestatement, switch structure. 

 

 

Unit-III 

Control Structures II: while, for,do-whileloops, breakandcontinuestatement, nestedcontrolstrutcture. 
 

 

Unit-IV 

User Defined Functions: predefined functions, user-defined functions, valuereturningfunctions,value 

versusreferenceparameters, local andglobal variables. Arrays and Strings:onedimensionalarray, 

twodimensionalarray. Pointers, Classes, Virtual Functions and Abstract Classes: pointerdata 

typeandpointervariables, address of operators, dereferencing operators. 

 

BookRecommended: 
 

1. D.S.Malik:C++ProgrammingLanguage, 6thEdition,CourseTechnology,CengageLearning, 

IndiaEdition, 2015.Chapters: 2(Pages: 27 - 84), 3(Pages: 121 - 148),4(Pages: 183 - 230), 

5(Pages: 259 - 309), 6(Pages: 335 - 394),8(Pages: 505 – 527, 542 - 558),12(Pages:781-788). 

 

Booksfor References: 

1. E.Balaguruswami: Object oriented programmingwithC++,fifthedition, Tata McGrawHill 

EducationPvt. Ltd. 

2. R.JohnsonbaughandM.Kalin-ApplicationsProgramminginANSIC,PearsonEducation. 
 

3. S.B.LippmanandJ.Lajoie, C++Primer,3rdEd.,AddisonWesley,2000. 
 

4.  BjarneStroustrup,TheC++ProgrammingLanguage,3rdEd.,AddisonWelsley. 

 
 

Part-II(Practical) 

Marks:30 
 

ListofPracticals(UsingAny C++ software) 

Practical/Labworktobeperformed on a Computer. 
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1. CalculatetheSumoftheseries 
1    1    1 

+  + 

1    2    3 

1 

..+ 

N 

 

foranypositiveintegerN.

2.  Writeauserdefinedfunctiontofindtheabsolutevalueofanintegeranduseittoevaluatethe 

function(−1)n/|n|,forn=−2,−1,0,1,2. 
 

3. Calculatethefactorialofanynaturalnumber. 

4.  Readfloatingnumbersandcomputetwoaverages: theaverageofnegativenumbersandthe 

averageofpositivenumbers. 

5. Writeaprogramthatpromptstheuser toinputapositiveinteger.Itshouldthenoutputamessage 

indicatingwhetherthenumberisaprimenumber. 

6. Writeaprogramthat promptstheusertoinputthevalueofa,bandcinvolvedintheequation 

ax2+bx+c=0andoutputsthetypeoftherootsoftheequation. Also theprogramshould 

outputsalltherootsoftheequation. 

7. Writeaprogramthatgeneratesrandomintegerbetween0and99.Giventhat firsttwoFibonacci 

numbersare0and1,generateallFibonaccinumberslessthanorequaltogeneratednumber. 

8.  Write a program that does the following: 
 

a. Prompts the user to input five decimal numbers.  

b. Prints the five decimal numbers. 

c. Converts each decimal number to the nearest integer.  

d. Adds these five integers. 

e. Prints the sum and average of them 

9.  Write a program that uses whileloops to perform the following steps: 
 

   a. Prompt the user to input two integers:first Num and second Num (first Numshoul be less than  

secondNum). 

b. Output all odd and even numbers between first Num and second Num. 

c. Output the sum of all even numbers between first Num and second Num. 

d. Output the sum of the square of the odd numbers firstNum and second Num. 

e. Output all uppercase letters corresponding to the numbers between first Num and second Num, if  

any 

10.  Write a program that prompts the user to input five decimal numbers.  The program should then add  

the five decimal numbers, convert the sum to the nearest integer, and print the result. 

11.  Write a program that prompts the user to enter the lengths of three sides of a triangle and then  

outputsa message indicating whether the triangle is a right triangleor a scalene triangle. 

12.  Write a value returning function smaller to determine the smallest number from a set of numbers. 

Use this function to determine the smallest number from a set of 10 numbers. 

13.  Write a function that takes as a parameter an integer (as a long value) and returns the number of odd,  

even, and zero digits. Also write a program to test your function. 

14.  Enter 100 integers into an array and sort them in an ascending/ descending order and print the     

largest/smallest integers. 

15.  Enter 10 integers into an array and then search for a particular integer in the array. 

16.  Multiplication/ Addition of two matrices using two dimensional arrays. 

17.  Using arrays, read the vectors of the following type:   A  = (12345678), B  = (02340156)  and 

compute the product and addition of these vectors. 

18.  Write a function, reverse Digit, that takes an integer as a parameter and returns the number with its 

digits reversed. For example, the value of function reverse Digit12345 is 54321 and the value of 

reverse Digit −532 is −235. 
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SEMESTER-V 
 

DSE-II : DISCRETE MATHEMATICS 

TotalMarks:100, 

End Sem:  80Marks+Mid-Sem:20Marks 

5 Lectures, 1Tutorial(perweek)(Each Lecture: 1 hour) 

 

 

Unit-I 

The Foundations- Logic and Proofs: Propositional Logic, Proportional equivalences, Predicates and 

Quantifiers, Nestedquantifiers,RulesofInference,Methodsofproof. Relations:Relationsandtheirproperties,n-

aryrelationsandtheirapplications. Counting: The basic counting, the Pigeon-hole principle, Generalized 

PermutationsandCombinations. 

 

Unit-II 

Advanced Counting Techniques: Recurrence relations, counting using recurrence relations, solving linear 

homogeneous recurrence relations with constant coefficients, Generating functions, solving recurrence 

relations using generating functions. 

 

Unit-III 

Relations: Partially  ordered sets,  Hasse diagram  of partially ordered  sets,  maps  between  ordered  sets,  

duality principle. Lattices (definition and example only). Boolean Algebra:  Boolean algebra (definition and 

example only) 

 

Unit-IV 

Graphs:Basic concepts and graph terminology, representing graphs and graph isomorphism.Distance in a 

graph, cut vertices and cut edges, connectivity, Euler and Hamiltonian path. ,Shortest-Pathproblems,Planar 

graphs,Graphcoloring. 

 

Book Recommended: 

1.  Kenneth H. Rosen, Discrete Mathematics and Applications, Tata McGraw Hill Publications, Chapters:   

1(1.1 -1.6), 5(5.1, 5.2, 5.5), 6(6.1, 6.2, 6.4), 7(7.1, 7.2, 7.6), 8, 10(10.1, 10.2). 

 

Books for References: 

 

1.  Edgar G. Goodaire and Michael M. Parmenter, Discrete Mathematics with Graph Theory (2nd 

     Edition), Pearson Education (Singapore) Pte.  Ltd., Indian Reprint 2003. 

 

2.  B A. Davey and H. A. Priestley, Introduction to Lattices and Order, Cambridge University Press, 

Cambridge, 1990. 

 

3.  Rudolf Lidland  GnterPilz,  Applied Abstract  Algebra (2nd  Edition),  Undergraduate  Texts  in 

Mathematics, Springer (SIE), Indian reprint, 2004. 

 

4.  D.S. Malik-Discrete Mathematics:  Theory & Applications, Cengage Learning India Pvt.  Ltd. 

 

5.  KevinFerland-Discrete Mathematical Structures, Cengage Learning India Pvt.Ltd. 
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SEMESTER-VI 
 

DSE-III   SEM-VI, PAPER-III 

TotalMarks:100 

End Sem:  80 Marks+Mid Sem: 20Marks 

5Lectures,1Tutorial(perweek)(Each Lecture: 1 hour) 

 

1-DifferentialGeometry 

 

 
Unit-I 

 TheoryofSpaceCurves:Spacecurves,Planercurves, tangent,Curvature,binormal, torsionand 

Serret - Frenet  formulae, locus of center of curvature, curve determine by its intrinsic equation, helixes,   

involutes, evolutes. 
 

 Unit-II 
 

Developable Surfaces: Surfaces, tangent plane, normal, envelope and characteristics, Edge of 

regression, developablesurfaces. 
 

Unit-III 

Curvilinear Co-ordinates on a Surface: Curvilinear co-ordinates (Parametriccurvesonsurfaces), first order  

magnitudes, directions on a Surface, the normal, second order magnitude, derivatives of unit (principal)  

normal n, curvature of normal section. 

 

 Unit-IV 
 

TheoryofSurfaces:Principal directions andGaussiancurvatures, Linesofcurvature, first and second 

curvature, Rodriguesformula, minimal surface, Euler’stheorem, Conjugate directions, conjugate systems 

andAsymptoticlines. 

 
BookRecommended: 

 

1. C.E.Weatherburn,DifferentialGeometryofThreeDimensions,CambridgeUniversityPress2003. 

Chapters: 1(1-4,7, 8, 10, 11),2(13 - 17),3,4(29 - 31,35 - 37). 
 

Booksfor References: 
 

1. T.J. Willmore,AnIntroductiontoDifferentialGeometry,DoverPublications,2012. 
 

2. S.Lang,FundamentalsofDifferentialGeometry,Springer,1999. 
 

3. B.O’Neill,ElementaryDifferentialGeometry,2ndEd.,AcademicPress,2006. 
 

4. A.N.Pressley-ElementaryDifferentialGeometry,Springer. 
 

5. B.P.AcharyaandR.N.Das-FundamentalsofDifferentialGeometry,KalyaniPublishers,Ludhiana, 

NewDelhi. 
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SEMESTER-VI 
 

DSE-IV:  

PROJECT WORK/DISSERTATION(Compulsory) 
 

TotalMarks:100(Project:80Marks+Viva-Voice:20Marks) 

 

(Identification of problem-10, review of literature-10, Methodology-10, Finding-25,  

Analysis-25, viva-voce-20) 
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GENERIC ELECTIVES  
 (04 Papers,02 paperseachfromtwoAllieddisciplines)  

(Credit:06 each,Marks:100-(End Sem:  80 + Mid Sem: 20)) 

Minor – I:GE(1) and GE(2) & Minor – II:GE(1) and GE(2) 
 

SEMESTER-I & III 
GE-1:CALCULUS&ORDINARYDIFFERENTIALEQUATIONS 

         Total Marks:100-(End Sem:  80 Marks+Mid-Sem:  20 Marks) 

 

Unit-I 

Curvature,Asymptotes,TracingofCurves(Cartenary,Cycloid,FoliumofDescartes),Rectification,Quardratu

re,ElementaryideasaboutSphere,Cones,CylindersandConicoids. 

 

Unit-II 

Preliminaries: reviewoflimits,continuityanddifferentiabilityoffunctionsofonevariablesandtheirproper-

ties. Rolle’s Theorem, Lagrange’s Mean Value Theorem, Cauchy’s Mean Value Theorem, Taylor’s 

Theorem for a function of one variable. Partial Differentiation: introduction, function of two or more 

variables,LimitandContinuityoffunctionsofseveralvariables,Partialderivatives,Partialderivativesofhigher

orders,Homogeneousfunctions, Euler’s Theorem on Homogeneous  functions, Total Differential co-

efficients, Second Differential  co-efficients of implicit functions. 

 

Unit-III

Extrema of functions of several variables: introduction, necessary condition for maxima and minima of  

functions of two variables (By second derivative test and using Lagrange’s method of undetermined  

multipliers), Implicit functions,Lagrange’smultipliers(Formulae&itsapplications). Multiple Integrals:  

Introduction, Double integrals, properties of double integrals, evaluation of double integrals. 
 

Unit-IV 

OrdinaryDifferentialEquationsoforderoneanddegreeone(variablesseparable,homogeneous,exact and  

linear). Equations of order one but higher degree. Second order linearequationswithconstantcoefficients, 

homogeneousforms,Secondorderequationswithvariableco-efficients, Variation of parameters. 

 
BooksRecommended: 

1. S.K. Sengar and S.P. Singh: Advanced Calculus, Cengage Learning India Pvt.Ltd. (6thIndian 

Reprint), Chapters: 1(1.11-1.14), 2(2.1-2.13, 2.21-2.24), 4(4.1-4.11),5,7(7.1-7.3 

restricted),11(11.1-11.4). 

2. Shantinarayan: Text Book of Calculus, Part-II, S. Chand and Co., Chapter-8 (Art.24,25,26) 

3. Shantinarayan: Text Book of Calculus, Part-III, S. Chand and Co., Chapter-1 (Art1,2),3, 4(Art. 10 

to 12 ommitting Simpsons Rule), 5(Art-13) and6(Art-15). 

4. B.P. Acharyaand D.C. Sahu: Analytical Geometry of Quadratic Surfaces, KalyaniPub-lishers, New 

Delhi,Ludhiana 2007. Chapters: 2, 3(3.1-3.3), 4(4.1-4.3). 

5. J.SinharoyandS.Padhy:ACourseofOrdinaryandPartialDifferentialEquations,Kalyani Publishers. 

Chapters: 2(2.1 to 2.7), 3, 4(4.1 to 4.7),5. 
 

Booksfor References: 

1. ShantiNarayanandP.K.Mittal-AnalyticalSolidGeometry,S.Chand&CompanyPvt.Ltd.,New 

Delhi. 

2. DavidV.Weider-AdvancedCalculus,DoverPublications. 

3. MartinBraun-DifferentialEquationsandtheirApplications-MartinBraun,SpringerInternational. 

4. M.D.Raisinghania-AdvancedDifferentialEquations,S.Chand&CompanyLtd.,NewDelhi. 

5.  G. Dennis Zill-A First  Course in Differential Equations  with Modelling Applications, Cengage 

Learning India Pvt.  Ltd
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SEMESTER-II & IV 

 
GE-II:LINEAR ALGEBRA, ABSTRACT ALGEBRA  

& NUMERICAL ANALYSIS 

Total Marks:100(End Sem: 80 Marks+Mid-Sem:  20 Marks) 

 
Unit-I 

Vectorspace,Subspace,Spanofaset,LineardependenceandIndependence,Dimensions 

andBasis.Lineartransformations,Range,Kernel,Rank,Nullity,Inverseofalinearmap,Rank-Nullitytheorem 

(statements only). 
 

Unit-II 

Matricesandlinearmaps,RankandNullityofamatrix,Transposeofamatrix,Typesofmatrices.  

Elementaryrowoperations,Systemoflinearequations,Matrixinversionusingrowoperations,Rankofmatrices. 
 

Unit-III 

Group Theory: Definition and examples, Subgroups, Normal subgroups, Cyclic 

groups,Cosets,Quotientgroups,Permutationgroups,Homomorphism.ElementaryideasaboutRings,Field(defi

nitions, statements, and examples only). 

 

Unit-IV 

Convergence,Errors:Relative,Absolute,Roundoff,Truncation.TranscendentalandPolynomialequations: 

Bisectionmethod,Newtonsmethod,Secantmethod.Rateofconvergenceofthesemethods.Systemof 

linearalgebraicequations:GaussianEliminationandGaussJordanmethods. Interpolation: Lagrange and  

Newtonsmethods. Error bounds.Finitedifferenceoperators. Gregory forward and backward difference   

interpolation(statements, definitionsanduses/examples  only). 

 

BooksRecommended: 

1. V.Krishnamurty,V.P.Mainra,J.L.Arora-AnintroductiontoLinearAlgebra,AffiliatedEast-West 

PressPvt. Ltd.,NewDelhi,Chapters: 3,4(4.1-4.7),5(except5.3). 

2. I.N. Herstein-Topics in Algebra, Wiley Eastern Pvt.  Ltd. Chapters: 2(2.1-2.7, 2.10),   

3(3.1,3.2). 

       3. B.P. AcharyaandR.N.Das,ACourseonNumericalAnalysis,KalyaniPublishers,NewDelhi,  

           Ludhiana. Chapters: 0(0.2),1(1.5-1.9),2(2.1to2.4,2.6,2.8,2.9),3(3.1, 3.2,3.4,3.6),  

8(8.1-8.3). 
 

Booksfor References: 

1. S.Kumaresan-LinearAlgebra:AGeometricApproach,PrenticeHallofIndia. 

2. RaoandBhimasankaran-LinearAlgebra,HindustanPublishingHouse. 

3. S.Singh-LinearAlgebra,VikasPublishingHousePvt.Ltd.,NewDelhi. 

4. GilbertStrang-LinearAlgebra&itsApplications,CengageLearningIndiaPvt. Ltd. 

5. Artin-Algebra,PrenticeHallofIndia. 

6. V.K.KhannaandS.K.Bhambri-ACourseinAbstractAlgebra,VikasPublishingHousePvt.Ltd., 

NewDelhi. 
 

7. I.H.Seth-Abstract Algebra,PrenticeHallofIndia Pvt. Ltd.,NewDelhi. 

8.  Joseph A.Gallian,Contemporary Abstract Algebra(8th Edn.), NarosaPublishingHouse,New 

            Delhi.

 


