	B.Sc. (HONRS. IN MATHEMATICS) Part-III
Outlines of Tests, Syllabi and Courses of Reading
(Sessions  2016-17, 2017-18, 2018-19)

 SEMESTER-V
Code 

Title of Paper/Subject

Hrs./Week

(Credits)

Max. Cont. Asmt.

Marks Univ. Exam.

Total

BHM 501 

Algebra II

6
25
75
100
BHM 502

Calculus of several variables and Improper Integrals

6
25
75
100
BHM 503

Discrete Mathematics and Graph Theory

6
25
75
100
BHM 504

Mechanics- I
6
25
75
100
BHM 505

Linear Integral Equations

6
25
75
100


	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	
	


SEMESTER-VI
	Code 
	Title of Paper/Subject
	Hrs./Week

(Credits)
	Max. Cont. Asmt.
	Marks Univ. Exam.
	Total

	BHM 601 
	 Number Theory

	6
	25
	75
	100

	BHM 602
	Mechanics-II
	6
	25
	75
	100

	BHM 603
	Partial Differential Equations
	6
	25
	75
	100

	BHM 604
	Numerical Analysis 
	6
	25
	75
	100

	BHM 605
	Tensor Analysis
	6
	25
	75
	100




BMH-501 : Algebra-II
L
T
P






  University Exam:        75
5
1
0






  Internal Assesment:    25                 
Time Allowed: 3hrs. 







Total: 100
INSTRUCTION FOR THE PAPER SETTER
The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 
 INSTRUCTION FOR THE CANDIDATES
Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C. 
Section A
Derived subgroups, Normal and Subnormal series, Derived series, Composition
series, Solvable groups, Zassenhaus lemma, Schreier’s refinement theorem and
Jordan-Holder theorem.Rings, Integral domains, Division rings, Fields, Subrings and Ideals, Algebra of ideals, Quotient rings, Prime ideals and maximal ideals.
        Section B
Homomorphism,Fundamental theorem of homomorphism, the first and the second theorems of isomorphism, Field of quotients and embedding theorems. Factorization and Divisibility in integral domains, Unique Factorizaion Domains(UFDs), Principal Ideal Domains (PIDs), Euclidean domains and relationships between them
Books recommended
1. David S. Dummit and Richard M Foote: Abstract Algebra, John Wiley &
Sons, 2004.
2. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, 7th Edition, Vikas
Publishing House, New Delhi 1993.
3. I.N. Herstein: Topics in Algebra, 2nd Edition, Vikas Publishing House,
1976.
BMH-502 : Calculus of Several Variables and Improper Integrals
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Time Allowed: 3hrs. 







Total: 100
INSTRUCTION FOR THE PAPER SETTER
The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 
 INSTRUCTION FOR THE CANDIDATES
Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.
PART-I
Limit and continuity of functions between Euclidean spaces, Partial derivatives, directional
derivatives and the Jacobian matrix, Derivatives and their elementary properties. Chain rule and
its matrix form. Mean value theorem for differentiable functions, Sufficient condition for
differentiability and sufficient condition for the equality of mixed partial derivatives, higher order derivatives, Taylor Theorem for function of n-variables.
Inverse function theorem. Implicit function theorem. Maxima and Minima at interior points.
Criteria for local maxima and local minima. The method of Lagrange multipliers.
[Scope as in the book ‘Mathematical Analysis’ by T. M. Apostol, Chapter 12(except 12.6) and
Chapter 13]
PART-II
The measure of a bounded interval in Rn , the Riemann integral of a bounded function defined on a compact interval in Rn , Sets of measure zero and Lebesgue’s criterion for existence of a
multiple Riemann Integral , Evaluation of a multiple integral by iterated integration.
Improper integrals, Cauchy’s criterion, absolute convergence, tests for convergence and uniform convergence. Elementary notions of functions defined by integrals, continuity, differentiation under the integral sign. Beta and Gamma functions. Evaluation of a multiple integral using beta and gamma functions.
[Scope as in the book ‘A Course on Mathematical Analysis’ by Shanti Narayan, Twelth Edition,
Chapter 9 and 15]
Suggested Reading
1. T. M. Apostol : Mathematical Analysis, 2nd Edition, Narosa PublishingHouse, Reprint
2002.
2. W. Rudin : Principles of Mathematical Analysis, 3rd Edition, McGraw Hill, 1976.
3. Shanti Narayan : A course of Mathematical Analysis, 12th Edition, 2000.
BHM-503 : Discrete Mathematics and Graph Theory
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Total: 100
INSTRUCTION FOR THE PAPER SETTER
The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 
 INSTRUCTION FOR THE CANDIDATES
Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.
PART-I
Pigeonhole principle, Basic counting principles, permutations and combinations of sets and
multisets, Binomial and multinomial theorems, Combinatorial identities, inclusion and exclusion
principle, Recurrence relations, Generating functions solution of recurrence relations using
difference equations and generating functions.
PART-II
Elements of Graph Theory, Eulerian and Hamiltonian trails and cycles. Bipartite multigraphs,
Trees, Spanning Trees, Algorithms for BFS and DFS trees weighted Graphs, Greedy algorithm
and Prim’s Algorithm for generating minimum weight spanning graphs, Digraphs, Planar graphs,
Euler formula and Chromatic numbers. (Scope as in Introductory Combinatorics, 5th Edition by
Brualdi , Chapters 1-3,5-8,11 (except § 11.6), 12 .1, 13.1,13.2)
Suggested Readings
1. Brualdi: Introductory Combinatorics, 5th Edition, Pearson, 2010.
2. J. L. Mott, Kandel and T. P. Baker: Discrete Mathematics for Computer Scientists and
Mathematicians, Prentice Hall, 1986.
BMH-504 :Mechanics- I
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Total: 100
INSTRUCTION FOR THE PAPER SETTER
The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 
 INSTRUCTION FOR THE CANDIDATES
Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.
SECTION-A

Statics: Basic notation, Newton Laws of motion, system of  two forces, parallelogram law of forces, resultant of two collinear forces, resolution of forces, moment of a force, couple, theorem on moments of a couple, coplaner forces, resultant of three coplanar concurrent forces, theorem of resolved parts, resultant of two forces acting on a rigid body, Varignon’s theorem, generalized theorem of moments.

SECTION-B

Equilibrium of  two concurrent forces, equilibrium condition for any number of coplanar concurrent forces, Lami’s theorem. λ - µ theorem, theorems of moments, resultant of a force and a copule. Equilibrium conditions for coplanar non-concurrent forces. 

Friction: Definition and nature of friction , laws of friction, Centre of gravity.

Books recommended:

1) S.L. Loney: The elements of statics and dynamics, 5th  edition, Cambridge University Press, 1947.

2) J. L. Synge and B. A. Griffth : Principles of mechanics, Published by Nabu Press.
BHM-505 : Linear Integral Equations
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Total: 100
INSTRUCTION FOR THE PAPER SETTER
The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 
 INSTRUCTION FOR THE CANDIDATES
Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.
SECTION –A
Linear integral equations of first and second kind, Abel’s problem, Relation between linear differential equation and Volterra’s equation, Non linear and Singular equations, Solution by successive substitutions, Volterra’s equation, iterated and reciprocal functions, Volterra’s solution of Fredholm’s equation.
SECTION –B
Fredholm’s equation as limit of finite system of linear equations, Hadamard’s theorem, convergence proof, Fredholm’s two fundamental relations, Fredholm’s solution of integral equation when D()0,Fredholm’s solution of Dirichlet’s problem and Neumann’s problem, Lemmas on iterations of symmetric kernel, Schwarz’s inequality and its applications
RECOMMENDED BOOKS
1.   F.B. Hildebrand, Method of Applied Mathematics. Prentice Hall, India.

2.   W.W. Lovitt, Linear Integral Equations, Tata-McGraw Hill, India.

2.   L.B. Chambers, Integral Eq

BHM-601 : Number Theory
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Total: 100
INSTRUCTION FOR THE PAPER SETTER
The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 
 INSTRUCTION FOR THE CANDIDATES
Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.
PART-I
Continued fractions, periodic continued fractions, approximations of irrationals by rationals,
Pell’s equation. Partitions, Ferrers graphs, generating functions, Euler’s identity, Jacobi’s Triple Product formula, Representations of Numbers as sums of two and four squares.
PART--II
Binary quadratic forms, positive definite binary quadratic forms. Hermite’s estimate on the
minima of positive definite quadratic forms and its application to representations of numbers as sums of three squares. Minkowski’s Theorem in Geometry of Numbers and its applications to diophantine inequalities. Orders of magnitude and average orders of arithmetical functions.
Suggested Readings
1. G. H. Hardy and E. M. Wright – An Introduction to Theory of Numbers, Oxford
University Press, 6th Ed , 2008.
2. I. Niven, H. S. Zuckerman and H. L. Montgomery – An Introduction to the Theory of
Numbers, John Wiley and Sons, (Asia) 5th Ed., 2004.
3. T. M. Apostol – Introduction to Analytic Number Theory, Narosa Publishing House,
New Delhi, 1990.
4. David M. Burton – Elementary Number Theory, Tata McGraw Hill, 6th Edition, 2007
BMH-602 : Mechanics-II
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Total: 100
INSTRUCTION FOR THE PAPER SETTER
The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 
 INSTRUCTION FOR THE CANDIDATES
Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.
Section - A
Motion of a particle with constant acceleration , acceleration of falling bodies, motion under gravity, motion of a body projected vertically upward, motion of a two particles connected by a string, motion along a smooth inclined plane, constrained motion along a smooth inclined plane. Variable acceleration,Simple harmonic motion, elastic string,simple pendulum.
Section - B
Projectile, Work, Power , conservative fields and potential energy, work done against gravity, potential energy of a gravitational field.

Relative motion, relative displacement, velocity and acceleration, motion relative to a rotating frame of reference. Linear momentum, angular momentum, conservation of angular momentum, impulsive forces, principle of impulse and momentum.

REFERENCE BOOKS:
1) S.L. Loney: The elements of statics and dynamics, 5th  edition, Cambridge University Press, 1947.

2) J. L. Synge and B. A. Griffth : Principles of mechanics, Published by Nabu Press.
BHM-603 : Partial Differential Equations
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Total: 100
INSTRUCTION FOR THE PAPER SETTER
The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 
 INSTRUCTION FOR THE CANDIDATES
Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.
PART- I
Ordinary differential equations in more than two variables : Simultaneous Differential equations of the first order and the first degree in three variables, Methods of their solution and applications, Pfaffian Differential forms and equations, solutions of Pfaffian Differential
equations in three variables.
Partial differential equations of the first order: Partial differential equations, solution of Partial
differential equations in three variables. Partial differential equations of the first order. Cauchy’s Problem for first order equations, Linear Partial differential equations of the first order, Integral surfaces passing through a given curve, surfaces orthogonal to a given system of surfaces.
PART II
Partial differential equations of the first order: Nonlinear Partial differential equations of the first order, compatible system of first order equations, Charpit method, Jacobi Method, Cauchy’s method of characteristics.
Partial differential equations of the second order and their classification into hyperbolic, elliptic
and parabolic types, canonical forms. Linear partial differential equations with constant
coefficients.  Laplace, Diffusion and Wave equations and their solutions in Cartesian, Spherical polar and cylindrical polar coordinates by Separation of Variables.
[Scope as in the book ‘Differential Equations’ by I. N. Sneddon, Chapter 1, Chapter 2, Chapter
3(4, 5, 9)]
Books recommended
1. R. K. Jain and S.R.K.Iyengar: Advanced Engineering Mathematics, 2nd Edition,
Narosa Publishing House, 2nd Edition, 2003.
2. I. N. Sneddon: Elements of Partial Differential Equations, Dover Publications, Inc.
Mineola, NY, 2006.
BHM-604 : Numerical Analysis
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INSTRUCTION FOR THE PAPER SETTER
The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 
 INSTRUCTION FOR THE CANDIDATES
Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.
PART-I
Error: Sources, Propogation and Analysis. [Ref.2 Chap 1]
Non-Linear Equations: Bisection, Regula-Falsi, Secant, Newton-Raphson, Muller, Chebshev
and General Iteration Methods and their convergence, Aitken Method for acceleration of the
Convergence, Methods for multiple roots, Newton-Raphson and General iteration Methods for
System of Non-Linear Equations, Methods for Complex roots and Methods for finding roots of
Polynomial Equations. [Ref.1 Chap 2]
Linear System of Equations:
Direct Methods: Gauss elimination method, Gauss-Jordan Elimination methods, Decomposition
methods (Doolittle, Crout and Cholskey), Partition method and their error analysis.
Iterative Methods: Jacobi iterative method, Gauss-Seidel iterative method, Successive over
relaxation iterative method, iterative method to determine A-1, Convergence Analysis matrix.
Eigen Value Problems: Gerschgirun Theorem, Jacobi, Givens methods Householder’s method for Symmetric matrices, Ruthishauser, Power and Inverse Power method. [Ref.1, Chap 3]
PART-II
Interpolation and Approximation of Functions:
Lagrange’s interpolation, Newton Interpolation, Finite Difference Operators, Piecewise and
Spline Interpolation, Interpolating Polynomials using Finite Differences and Hermite
Interpolation. Least square approximation, Uniform approximation, Rational approximation
[Ref.1 Chap 4]
Numerical Integration: Numerical Differentiation, Error in Numerical Differentiation, Cubic
Spline method, Maximum and Minimum values of a tabulated function, Numerical Integration:
Trapezoidal Rule, Simpson’s 1/3-Rule, Simpson’s 3/8-Rule, Boole’s and Weddle’s Rule,
Integration using Cubic Splines, Romberg Integration, Newton Cotes formulae, Adaptive
Quadrature, Gaussian Integration, Euler-Maclaurin Sum Formula, Numerical Integration of
Singular and Fourier Integrals, Numerical Doule Integration, [Ref. 3 Chap 5, Ref.4 Chap 5.8].
Numerical solutions to first order ordinary differential equations: Taylor’s Series method,
Picard’s Method, Euler’s and modified Euler’s methods, Runge Kutta methods [Ref. 3 Chap 7.1-
7.5]
Suggested Readings
1. MK Jain, SRK lyenger and RK Jain: Numerical Methods for Scientific and Engineering
Computations, 5th Edition, New Age Intenational (P) Limited, Publishers, New Delhi,
2007.
2. Kendall E Atkinson: An introduction to Numerical Analysis, 2nd Edition John Wiley &
Sons, Printed in India by Replika Pvt. Ltd., 1989.
3. S.S.Sastry: Introductory Methods of Numerical Analysis, 3rd Edition (2000), Prentice Hall
of India Pvt. Ltd., New Delhi.
4. FB Hilderbrand : Introduction to Numerical Analysis, 2nd Edition, Dover Publication Inc,
New York, 1987.
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INSTRUCTION FOR THE PAPER SETTER
The question paper will consist of three sections, A, B and C. Sections A and B will have four questions from the respective sections of the syllabus and section C will consist of one compulsory question having 10 short answer type questions covering the entire syllabus uniformly.The weightage of section A and B will be 30% and that of section C will be 40%. 
 INSTRUCTION FOR THE CANDIDATES
Candidates are required to attempt five questions in all selecting two questions from each section A and B and compulsory question of Section C.
Part –I
Tensors: Space of N-dimensions , Dummy and free index, Summation convention, Kronecker delta
Manifolds and tensors. Transformation of coordinates, e- systems, Tensor notation on matrices,
 Contravariant vector and Tensor, Co-variant vector and tensor, mixed tensor, invariants,
operations on tensors, Quotient law of tensors, Symmetric, skew symmetric and Pseudo tensors,
reciprocal tensor, relative and Cartesian tensor, The metric tensor, Associated tensors, Affine
coordinates.
Part – II
Curvilinear Coordinates: Co-ordinate Surfaces and curves , line element, length of a vector, 
Angle between two vectors, reciprocal base system, partial derivative.
Christoffel symbols: Properties and transformations. Co-variant differentiation, Gradient ,
Divergence and Curl, Laplacian Operator, Intrinsic derivative.
Books Recommended
1. Prasun Kumar Nayak: Text Book of Tensor Calcul and Differential Geometry, PHI-2012.
2. Zafar Ahsan: Tensors, PHI-2015.
