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Examination Time	: 3 Hrs	Maximum Marks: 60+40
Paper Title	: Matrices and Statistics	Paper Code	: MA-101 Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer types’ questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each.
UNIT-I
Symmetric, Skew symmetric, Hermitian and skew Hermitian matrices. Elementary Operations on matrices. Rank of a matrices. Inverse of a matrix. Linear dependence and independence of rows and columns of matrices. Row rank and column rank of a matrix. Eigen values, eigenvectors and the characteristic equation of a matrix. Minimal polynomial of a matrix. Cayley Hamilton theorem and itsuse in finding the inverse of a matrix.
UNIT-II
Applications of matrices to a system of linear (both homogeneous and non–homogeneous) equations. Theorems on consistency of a system of linear equations. Unitary and Orthogonal Matrices, Bilinear and Quadratic forms.
UNIT-III
Meaning of correlation and regression. Coefficient of correlation, Rank correlation, lines of regression. Properties of regression coefficients.

UNIT-IV
Probability distribution of random variables, Binomial distribution, Poisson’s distribution, Normal distribution, Mean, Variance and Fitting.


Books Recommended:
4. S. S Seth: A Text Books Mathematical Statistics
5. Shanti Narayan : A Text Books of Matrices.
6. Chandrika Prasad : Text Book on Algebra and Theory of Equations. Pothishala Private Ltd., Allahabad.

	Examination Time
	: 3 Hrs
	Maximum Marks: 60+40

	Paper Title
	: Calculus
	Paper Code	: MA-103



Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer types’ questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each.
UNIT-I
Definition of the limit of a function. Basic properties of limits, Continuous functions and classification of discontinuities. Differentiability. Successive differentiation. Leibnitz theorem. Maclaurin and Taylor series expansions.
UNIT-II
Asymptotes in Cartesian coordinates, intersection of curve and its asymptotes, asymptotes in polar coordinates. Curvature, radius of curvature for Cartesian curves, parametric curves, polar curves. Radius of curvature for pedal curves. Tangential polar equations. Centre of curvature. Chord of curvature..
UNIT-III
Tests for concavity and convexity. Points of inflexion. Multiple points. Cusps, nodes & conjugate points. Type of cusps Tracing of curves in Cartesian, parametric and polar co-ordinates. Intrinsic equations ofcurves.
UNIT-IV
Indeterminate forms, Partial differentiation, Homogenous function and Euler’s theorem, Jacobians, Totaldifferentials Chain rule of partial differentiation.
Books Recommended:
1. Differential and Integral Calculus: Shanti Narayan.
2. Murray R. Spiegel: Theory and Problems of Advanced Calculus. Schaun’s Outline series. SchaumPublishing Co., New York.
3. N. Piskunov: Differential and integral Calculus. Peace Publishers, Moscow.
4. Gorakh Prasad: Differential Calculus. Pothishasla Pvt. Ltd., Allahabad.
5. Gorakh Prasad: Integral Calculus. Pothishala Pvt. Ltd., Allahabad.
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Paper Title	: Sequences and Series and Trigonometry	Paper Code	: MA-102

Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer types’ questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each

UNIT-I
      Boundedness of the set of real numbers; least upper bound, greatest lower bound of a set,       neighborhoods, interior points, isolated points, limit points, open sets, closed set, interior of a closure of a set in real numbers and their properties. Bolzano-Weiestrass theorem, Open covers, Compact sets and Heine-Borel Theorem.
                                                                                               UNIT -II
Sequence: Real Sequences and their convergence, Theorem on limits of sequence, Bounded and monotonic sequences, Cauchy’s sequence, Cauchy general principle of convergence, Subsequences, Sub-sequential limits. Infinite series: Convergence and divergence of Infinite Series, Comparison Tests of positive terms Infinite series: Cauchy’s general principle of Convergence of series, Convergence and divergence of geometric series, Hyper Harmonic series or p-series. D- Alembert’s ratio test, Raabe’s test, Logarithmic test, Cauchy’s Nth root test.
                                                                                                    UNIT -III
De Moivre’s Theorem and its Applications. Expansion of trigonometrical functions. Direct circular and hyperbolic functions and their properties.
                                                                                                          UNIT- IV
Inverse circular and hyperbolic functions and their properties. Logarithm of a complex quantity. Gregory’s series. Summation of Trigonometry series.

Books Recommended:
1. R.R. Goldberg : Real Analysis, Oxford & I.B.H. Publishing Co., New Delhi, 1970
2. S.C. Malik : Mathematical Analysis, Wiley Eastern Ltd., Allahabad.
3. Shanti Narayan : A Course in Mathematical Analysis, S.Chand and company, New Delhi
4. Murray, R. Spiegel : Theory and Problems of Advanced Calculus, Schaum Publishing co., New York
5. T.M. Apostol: Mathematical Analysis, Narosa Publishing House, New Delhi, 1985
6. Earl D. Rainville, Infinite Series, The Macmillan Co., New York
7. S.L. Loney : Plane Trigonometry Part – II, Macmillan and Company, London.
   R.S. Verma and K.S. Sukla : Text Book on Trigonometry, Pothishala Pvt. Ltd. Allahabad.
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Paper Title : Ordinary Differential Equations	Paper Code  :  MA- 104

Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer types’ questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each.
UNIT- I
Geometrical meaning of a differential equation. Exact differential equations, integrating factors. First order higher degree equations solvable for x,y,p Lagrange’s equations, Clairaut’s equations. Equation reducible to Clairaut’s form. Singular solutions.
UNIT-II
Orthogonal trajectories: in Cartesian coordinates and polar coordinates. Linear differential equations with constant coefficients. Homogeneous linear ordinary differential equations. Equations reducible to homogeneous linear ordinary differential equations.
UNIT-III
Linear differential equations of second order: Reduction to normal form. Transformation of the equationby changing the dependent variable / the independent variable. Solution by operators of non- homogeneous linear differential equations. Reduction of order of a differential equation. Method of variations of parameters. Method of undetermined coefficients.

UNIT-IV
Ordinary simultaneous differential equations. Solution of simultaneous differential equations involving operators x (d/dx) or t (d/dt) etc. Simultaneous equation of the form dx/P = dy/Q = dz/R. Total differential equations. Condition for Pdx + Qdy + Rdz = 0 to be exact. General method of solving Pdx
+ Qdy + Rdz = 0 by taking one variable constant. Method of auxiliary equations.

Books Recommended :
1. D.A. Murray : Introductory Course in Differential Equations. Orient Longaman(India) . 1967
2. A.R.Forsyth : A Treatise on Differential Equations, Machmillan and Co. Ltd. London
3. E.A. Codington : Introduction to Differential Equations.
4. S.L.Ross: Differential Equations, John Wiley & Sons
5. B.Rai & D.P. Chaudhary : Ordinary Differential Equations; Narosa, Publishing House Pvt. Ltd







[image: C:\Users\VC Office2\Downloads\Raffles_logo.png]SCHOOL OF BASIC AND APPLIED SCIENCE
Department of Mathematics (Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)B.Sc. (PCM) II Year (III Semester)
Paper Title	: Advanced Calculus	Paper Code	: MA-201
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer types’ questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each

UNIT-I
Continuity, Sequential Continuity, properties of continuous functions, Uniform continuity. Mean value theorems; Rolle’s Theorem and Lagrange’s mean value theorem and their geometrical interpretations. Taylor’s Theorem with various forms of remainders, Darboux intermediate value theorem for derivatives.
UNIT-II
Limit and continuity of real valued functions of two variables. Taylor’s theorem for functions of two variables. Maxima, Minima and saddle points of two variables. Lagrange’s method of multipliers and Envelopes.

UNIT-III
Reduction formula, Beta and Gamma function.

UNIT-IV
Qudrature, Rectification, Volume and surface of solids of revolution, Pappus theorem, double and tripleintegrals, Change the order of integration, Dirichlet’s integral.

Books Recommended:
1. C.E. Weather burn: Differential Geometry of three dimensions, Radhe Publishing House, Calcutta
2. Gabriel Klaumber : Mathematical analysis, Mrcel Dekkar, Inc., New York, 1975
3. R.R. Goldberg : Real Analysis, Oxford & I.B.H. Publishing Co., New Delhi, 1970
4. Gorakh Prasad : Differential Calculus, Pothishala Pvt. Ltd., Allahabad
5. S.C. Malik : Mathematical Analysis, Wiley Eastern Ltd., Allahabad.
6. Shanti Narayan : A Course in Mathemtical Analysis, S.Chand and company, New Delhi
7. Murray, R. Spiegel : Theory and Problems of Advanced Calculus, Schaum Publishing co., New York
8. A. R. Vasishtha, J.N. Sharma, A. K. Vasishtha Advanced Calculus Krishna Prakashan Media



Paper Title	: Partial Differential Equations	Paper Code	: MA-203
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer types’ questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each

UNIT-I
Partial differential equations: Formation, order and degree, Linear and Non-Linear Partial differential equations of the first order: Complete solution, singular solution, General solution, Solution of Lagrange’s linear equations, Charpit’s general method of solution. Compatible systems of first order equations, Jacobi’s method.
UNIT-II
Linear partial differential equations of second and higher orders, Linear and non-linear homogeneous and non-homogeneous equations with constant co-efficient, Partial differential equation with variable co-efficient reducible to equations with constant coefficients, their complimentary functions and particular Integrals, Equations reducible to linear equations with constant co-efficients.

UNIT-III
Classification of linear partial differential equations of second order, Hyperbolic, parabolic and elliptic types, Reduction of second order linear partial differential equations to Canonical (Normal) forms and their solutions, Solution of linear hyperbolic equations, Monge’s method for partial differential equations of second order.

UNIT-IV
Method of separation of variables: Solution of Laplace’s equation, Wave equation (one and two dimensions), Diffusion (Heat) equation (one and two dimension) in Cartesian Co-ordinate system.

Books Recommended:
1. D.A.Murray: Introductory Course on Differential Equations, Orient Longman, (India),1967
2. Erwin Kreyszing : Advanced Engineering Mathematics, John Wiley & Sons, Inc., New York, 1999
3. A.R. Forsyth : A Treatise on Differential Equations, Macmillan and Co. Ltd.
4. Ian N.Sneddon : Elements of Partial Differential Equations, McGraw Hill BookCompany, 1988
5. Frank Ayres : Theory and Problems of Differential Equations, McGraw Hill BookCompany, 1972
6. J.N. Sharma & Kehar Singh : Partial Differential Equations
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	Lectures
	: 2 Hrs
	

	Examination Time
	: 3 Hrs
	Maximum Marks: 60+40

	Paper Title
	: Linear Programming
	Paper Code	: MA-202



Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer types’ questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each

UNIT-I
Linear programming problems, Statement and formation of general linear programming problems, Graphical method, slack and surplus variables, standard and matrix forms of linear programming problem, Basic feasible solution.
UNIT-II
Transportation problems, Assignment problems.

UNIT-III
Fundamental theorem of linear programming, simplex method Artificial variables, Big-M method, Convex sets.
UNIT-IV

Duality in linear programming problems, Dual simplex method, Primal-dual method.



Books Recommended:
1. J.K Sharma Operations Research: Theory and Applications 5th Edition (English) 5th Edition LaxmiPublications New- Delhi
2. V. K Kapoor Operations Research: Sultan Chand and Sons
3. S.D Sharma Operations Research Publisher Kedar Nath Ram Nath
4. R. K Gupta linear programming Krishna Prakashan Media


Examination Time	: 3 HrMaximum		Marks: 60+40         Paper Title : Special Functions and Integral Transforms		Paper Code	: MA-204
Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer types’ questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each

UNIT – I
Series solution of differential equations -Power series method, Definitions of Beta and Gamma functions. Bessel equation and its solution: Bessel functions and their properties-Convergence, recurrence, Relations and generating functions, Orthogonality of Bessel functions.

UNIT – II
Legendre and Hermite differentials equations and their solutions: Legendre and Hermite functions and their properties-Recurrence Relations and generating functions. Orhogonality of Legendre and Hermite polynomials. Rodrigues’ Formula for Legendre & Hermite Polynomials, Laplace Integral Representation of Legendre polynomial.
UNIT-III
Laplace Transforms – Existence theorem for Laplace transforms, Linearity of the Laplace transforms, Shifting theorems, Laplace transforms of derivatives and integrals, Differentiation and integration of Laplace transforms, Convolution theorem.
UNIT-IV

Inverse Laplace transforms, convolution theorem, Inverse Laplace transforms of derivatives and integrals, change the scale property and Shifting theorems for inverse Laplace, solution of ordinary differential equations using Laplace transform. Finite Fourier transforms, Infinite Fourier transforms, Fourier integral, Application of Fourier transform to boundary value problems,

Books Recommended:

1. I.N. Sneddon: the use of integral transform, McGraw Hill, 1972
2. Murray R. Spiegel: Laplace transforms, Schaum’s Series.
3. S. S Seth Integral Transforms : Students' Friends & Company
4. I.N. Sneddon: Special Functions on mathematics, Physics & Chemistry.
5. W.W. Bell: Special Functions for Scientists & Engineers.
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	Lectures
	: 2 Hrs
	

	Examination Time
	: 3 Hrs
	Maximum Marks: 50(20+30)Paper

	Title
	: Elective paper
	Paper Code : MA-206(B)





[image: C:\Users\VC Office2\Downloads\Raffles_logo.png]RAFFLES UNIVERSITY, NEEMRANA, ALWAR
SCHOOL OF SCIENCE
Department of Mathematics
(Syllabus and Scheme of Studies w. e. f. 2025-29 onwards)
B. Sc. III Year (V Semester)

	Schedule per week Lectures
	: 2Hrs
	

	Examination Time
	: 3 Hrs
	Maximum Marks: 60+40

	Subject
	: Real Analysis
	Paper Code	: MA-301



Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer types’ questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and thestudents will be required to attempt one question from each unit which will be of 6 marks each

UNIT-I
Riemann integral, Integrabililty of continuous and monotonic functions, The Fundamental Theorem of integral calculus. Mean value theorems of integral calculus.

UNIT-II
Improper integrals and their convergence, Comparison tests, Abel’s and Dirichlet’s tests,[image: ]- test, Integral as a function of a parameter. Continuity Differentiability and integrability of an integral of a function of a parameter.
UNIT-III
Definition and examples of metric spaces, neighborhoods, limit points, interior points, open and Closed sets, closure and interior, boundary points, subspace of a metric space, equivalent metrics, Cauchy sequences, completeness, Cantor’s intersection theorem, Baire’s category theorem, contraction Principle.
UNIT-IV
Continuous functions, uniform continuity, compactness for metric spaces, sequential compactness, Bolzano-Weierstrass property, total boundedness, finite intersection property, continuity in relation with compactness, connectedness, components, continuity in relation with connectedness.

Book s Recommended:
1. P.K. Jain and Khalil Ahmad: Metric Spaces, 2nd Ed., Narosa, 2004
2. T.M. Apostol: Mathematical Analysis, Narosa Publishing House, New Delhi, 1985
3. R.R. Goldberg : Real analysis, Oxford & IBH publishing Co., New Delhi, 1970
4. D. Somasundaram and B. Choudhary : A First Course in Mathematical Analysis, Narosa Publishing House, New Delhi, 1997
5. Shanti Narayan : A Course of Mathematical Analysis, S. Chand & Co., New Delhi


6. E.T. Copson, Metric Spaces, Cambridge University Press, 1968.
7. G.F. Simmons : Introduction to Topology and Modern Analysis, McGraw Hill, 1963.
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	Schedule per week Lectures
	: 2Hrs
	

	Examination Time
	: 3 Hrs
	Maximum Marks: 60+40

	Subject
	: Modern algebra
	Paper Code	: MA-303


Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer types’ questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and thestudents will be required to attempt one question from each unit which will be of 6 marks each
UNIT-I
Nature of the roots of an equation Descarte’s rule of signs. Definition of a group with examples and simple properties, permutation groups, subgroup, centre and normalizer, cyclic groups, Left and right cosets, Coset decomposition, Lagrange’s theorem and its consequences.

UNIT-II
Homomorphism and isomorphism, Cayley’s theorem, Normal subgroups, Quotient group, Fundamental theorem of homomorphism, conjugancy relation, class equation.

UNIT-III
Introduction to rings, subrings, integral domains and fields, Characteristics of a ring. Ring homomorphisms, ideals (principle, prime and Maximal) and Quotient rings, Field of quotients of an integral domain.
UNIT-IV
Euclidean rings, Polynomial rings, Polynomials over the rational field, The Eisenstein’s criterion, Polynomial rings over commutative rings, Unique factorization domain, R unique factorization domain implies so is R*X1 , X2……Xn+.

Books Recommended:
1. I.N. Herstein : Topics in Algebra, Wiley Eastern Ltd., New Delhi, 1975
2. P.B. Bhattacharya, S.K. Jain and S.R. Nagpal : Basic Abstract Algebra (2nd edition).
3. VivekSahai and VikasBist : Algebra, NKarosa Publishing House.
4. I.S. Luther and I.B.S. Passi : Algebra, Vol.-II, Norsa Publishing House.
5. J.B. Gallian: Abstract Algebra, Narosa Publishing House.
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	Schedule per week Lectures
	: 2Hrs
	

	Examination Time
	: 3 Hrs
	Maximum Marks: 50(20+30)

	Subject
	: Dynamics
	Paper Code	: MA-305
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	Schedule per week Lectures
	: 2Hrs
	

	Examination Time
	: 3 Hrs
	Maximum Marks: 60+40

	Subject
	: Complex Analysis
	Paper Code	: MA-302


Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer types’ questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and thestudents will be required to attempt one question from each unit which will be of 6 marks each

UNIT-I
Function of a complex variable, Stereographic projection of complex numbers, continuity and differentiability of complex functions, Analytic functions, Cauchy-Riemann equations. Harmonic functions, orthogonal system.
UNIT-II
Mappings by	elementary	functions: Translation,	rotation,	Conformal Mappings, Mobiustransformations, Fixed pints, Cross ratio, Inverse Points and critical mappings,
Conformal transforms.

UNIT-III
Complex integration, Line integral, Cauchy’s fundamental theorem, Cauchy’s integral formula, Morera’stheorem, Liouville theorem, Maximum Modulus Theorem, Taylor and Laurent series.

UNIT-IV
Singularities and zeros of an analytic function, Rouche’s theorem, Fundamental theorem of algebra,Analytic continuation.

References:

1. A. R. Vasishtha, J.N. Sharma, A. K. VasishthaComplex AnalysisKrishna Prakashan Media
2. Shanti Narayan : A Course of Mathematical Analysis, S. Chand & Co., New Delhi
3. R.V. Churchill & J.W. Brown: Complex Variables and Applications, 5th Edition, McGraw- Hill, New York, 1990
4. Shanti Narayan : Theory of Functions of a Complex Variable, S. Chand & Co., New Delhi.
RAFFLES UNIVERSITY, NEEMRANA, ALWAR
SCHOOL OF SCIENCE
Department of Mathematics
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	Schedule per week Lectures
	: 2Hrs
	

	Examination Time
	: 3 Hrs
	Maximum Marks: 60()

	Subject
	: Linear Algebra
	Paper Code	: MA-304


Note: Examiner will set nine questions and the students will be required to attempt five questions in all, Question number one is compulsory containing six short answer types’ questions covering the entire syllabus and will be of 1 mark. Further examiner will be set two questions from each unit and the students will be required to attempt one question from each unit which will be of 6 marks each

UNIT-I
Vector spaces, subspaces, Sum and Direct sum of subspaces, Linear span, Linearly Independent and dependent subsets of a vector space. Finitely generated vector space, Existence theorem for basis of a finitely generated vactor space, Finite dimensional vector spaces, Invariance of the number of elements of bases sets, Dimensions, Quotient space and its dimension.
UNIT-II
Homomorphism and isomorphism of vector spaces, Linear transformations and linear forms on vector spaces, Vector space of all the linear transformations Dual Spaces, Bidual spaces, annihilator of subspaces of finite dimensionalvector spaces, Null Space, Range space of a linear transformation, Rank and Nullity Theorem,
UNIT-III
Algebra of Liner Transformation, Minimal Polynomial of a linear transformation, Singular andnon- singular linear transformations, Matrix of a linear Transformation, Change of basis, Eigen values and Eigen vectors of linear transformations.
UNIT-IV
Inner	product	spaces,	Cauchy-Schwarz	inequality,	Orthogonal	vectors,	Orthogonal complements,Orthogonal sets and Basis, Bessel’s inequality for finite dimensional vector spaces, Gram
· Schmidt, Orthogonalization process.

Books Recommended:
1. I.N. Herstein : Topics in Algebra, Wiley Eastern Ltd., New Delhi, 1975
2. P.B. Bhattacharya, S.K. Jain and S.R. Nagpal : Basic Abstract Algebra (2nd edition).
3. VivekSahai and VikasBist : Algebra, Narosa Publishing House.
4. I.S. Luther and I.B.S. Passi : Algebra, Vol.-II, Narosa Publishing House.
5. A. R. Vasishtha, J.N. Sharma, A. K. VasishthaLinearAlgebra,Krishna Prakashan Media
RAFFLES UNIVERSITY, NEEMRANA, ALWAR
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