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(ii) Newton’s interpolation method

(iii) To calculate forward and backward differences

(iv) Trapezoidal rule

(v) Simpson’s rule

Note: For any of the CAS Matlab/Mathematica/Maple etc., Data types-simple data types, floating
data types, character data types, arithmetic operators and operator precedence, variables and constant
declarations, expressions, input/output, relational operators, logical operators and logical expressions,
control statements and loop statements, arrays should be introduced to the students.

(No. of practical classes: 30, Marks: 20)

Text Books:

[1] Chapra, Steven C.(2018).Applied Numerical Methods with MATLAB for Engineers and Scientists
(4™ ed.) Mc Graw-Hill Education.

[2] Fausett, Laurene V. (2009). Applied Numerical Analysis Using MATLAB. Pearson. India

[3] Jain, M.K., Iyengar, S.R.K., & Jain R.K.(2012). Numerical Methods for Scientific and
Engineering Computation (6" ed.). New Age International Publishers. Delhi.

Course Designers:

1. Dr. Nilakshi Goswami, Dept. of Mathematics, Gauhati University
Phone Number: 9864271589, Email ID: ngoswami@gauhati.ac.in

2. Dr. Dhiraj Kumar Das, Dept. of Mathematics, J.N. College, Boko
Phone Number: 8761985755, Email ID: das.dhirajkumar@gmail.com
3. Mr. Riju Kumar, Dept of Mathematics, Pandu College.

Phone No.: 9854774201, Email ID: kuarrijul @yahoo.com

SEMESTER-VI
Paper-1
Linear Algebra
Total Marks: 100 (Theory 80, Internal Assessment 20)
No. of Credits: 4
Each unit carries equal credit

Base syllabus: MAT-HC-5026: Linear Algebra (UG CBCS)
Course Level: 300-399
No. of Contact classes: 60
No. of Non-Contact classes: 0

Prerequisites for the paper: Senior Secondary School Mathematics or equivalent
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Course Objectives: The objective of this course is to introduce the students with the fundamental
theory of linear spaces and also emphasizes the application of techniques using the adjoint of linear
operator and minimal solutions to systems of linear equations.

Course Learning Outcomes: This course will enable the students to:

. Learn about linear spaces and their general properties, linear dependence and linear
independence of vectors, bases and dimensions of vector spaces

. Basic concepts of linear transformations, dimension theorem, matrix representations of
linear transformations, and the change of coordinate matrix.

. Compute the characteristic polynomial, eigenvalues, eigenvectors and eigenspaces, as
well as the geometric and the algebraic multiplicities of an eigenvalue and apply the basic
diagonalization result.

. Compute inner products and determine orthogonality on vector spaces including Gram-
Schmidt orthogonalization to obtain orthonormal basis.

Unit 1: Definition and examples of vector spaces, general properties of vector spaces, Definition and
examples of subspaces, subspace criterions and algebra of subspaces, null space and column space of
a matrix, Linear transformations, Kernel and range of a linear transformation.

[1]: Chapter 4 (Sections 4.1-4.2), [2] : Chapter 4

(No. of classes: 15, Marks: 20)

Unit 2:, Linear combinations of vectors, linearly dependent and independent sets, bases of vector
spaces, coordinate systems, dimension of a vector space, ranks, change of basis.

[1]: Chapter 4 (Sections 4.3-4.7), [2] : Chapter 5

(No. of classes: 15, Marks: 20)

Unit 3: Eigenvectors and eigenvalues of a matrix, The Characteristic equation, Diagonalization,
eigenvector of a linear transformation, Complex eigenvalues. Invariant subspaces and Cayley-
Hamilton Theorem.

[1]: Chapter 5 (Sections 5.1-5.5), [2]: Chapter 9, [3]: Chapter 5 (Sections 5.4)

(No. of classes: 15, Marks: 20)

Unit 4: Inner products, Length and orthogonality, orthogonal sets, orthogonal projections, The Gram-
Schmidt process, Inner product spaces.

[1]: Chapter 6 (Sections 6.1-6.4, 6.7), [2]: Chapter 12

(No. of classes: 15, Marks: 20)
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Text Books:
1. David C. Lay, Linear Algebra and its Applications, 3" Edition, Pearson Education, Asia,
Indian Reprint, 2007
2. Seymour Lipschutz, Theory and Problems of Linear Algebra, Schaum’s Outline Series,
McGraw-Hill Book Company, Singapore
3. Stephen H. Friedberg, Arnold J. Insel, Lawrence E. Spence, Linear Algebra, 4™ Edition,
Prentice Hall of India Pvt. Ltd., New Delhi, 2004.
Reference Books:
1. S. Kumaresan, Linear Algebra- A Geometric Approach, Prentice Hall of India, 2017
2. Gilbert Strang, Linear Algebra and its Applications, Thomson, 2007
3. G. Schay, Introduction to Linear Algebra, Narosa, 1997

Course Designers: 1. Dr. Anandaram Burhagohain

Dept. of Mathematics, Jagiroad College

Phone No.: 94353-65225, Email ID: anandaramb@gmail.com
2. Dr. Ranu Paul

Dept. of Mathematics, Gauhati University

Phone No.: 84730-54663, Email ID: ranupaul 1984@yahoo.in
3. Dilip Kumar Bora

Dept. of Mathematics, Nowgong College,

Phone No.: 86381-00372, Email ID: dilipbora8184@gmail.com
4. Mriganka Shekhar Dutta

Dept. of Mathematics, Nalbari College,

Phone No.: 70025-98754, Email ID: dutta.mriganka82@gmail.com

SEMESTER-VI
Paper-11
Partial Differential Equations (with practical)
Total Marks: 100
(Theory: 60, Practical 20, Internal Assessment: 20)
No. of Credits: 4 (Theory 3, Practical 1)

Base syllabus: MAT-HC-6026: Partial Differential Equations (including practical) (UG CBCS)
Course Level: 300-399

No. of Contact classes: 75 (15%3+30x1)

No. of Non-Contact classes: 0

Prerequisites: Class XII level Mathematics, Knowledge on computer software
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Course Objectives: The main objectives of this course are to teach students to form and solve partial
differential equations and use them in solving some physical problems.
Course Learning Outcomes: The course will enable the students to:

e Formulate, classify and transform first order PDEs into canonical form.

e Learn about method of characteristics and separation of variables to solve first order PDE’s.

e Classify and solve second order linear PDEs.

e Learn about Cauchy problem for second order PDE and homogeneous and non-homogeneous

wave equations.
e Apply the method of separation of variables for solving many well-known second-order

PDEs.

Unit 1: Introduction, Classification, Construction of first order partial differential equations (PDE).
Cauchy’s problem for first order equations, linear equations of the first order, Integral surfaces
passing through a given curve, Nonlinear partial differential equations of the first order, Cauchy’s
method of characteristics, Charpit’s method. Solutions satisfying given conditions, Jacobi’s method.
[1] Chapter 2 (Sections 2.1 to 2.3), [2] Chapter 2 (Section 3, 4,5, 7,8,10,12, 13)

(No. of classes: 15, Marks: 20)

Unit 2: Canonical form of first order PDE, Method of separation of variables for first order PDE.
[1] Chapter 2 (Sections 2.6 and 2.7)
(No. of classes: 15, Marks: 20)

Unit 3: Reduction to canonical forms, Equations with constant coefficients, General solution.
[1] Chapter 4 (Sections 4.1 to 4.5), [2] Chapter 3 (Sections 4, 5)
(No. of classes: 15, Marks: 20)

Practical /Lab work to be performed in a Computer Lab:
Modelling of the following similar problems using Mathematica /MATLAB/ Maple/ Maxima/
Scilab etc.

1. Solution of Cauchy problem for first order PDE.
2. Plotting the characteristics for the first order PDE.

3. Plot the integral surfaces of a given first order PDE with initial data.
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2

. . 0u u . . .
4. Solution of wave equation 8_2 =c’ 6_2 for any two of the following associated conditions:
t X

(@) u(x,0) = g(x); u(x,0) =yw(x),xe R;t >0

(b) u(x,0) = @(x); u,(x,0) =w(x); u(0,¢)=0,x>0;¢>0

(©) u(x,0) =@(x); u,(x,0) =y (x); u (0,6)=0,x>0;¢>0

(d) u(x,0) = @g(x); u, (x,0) =(x); u(0,t)=0,u(l,t)=0;x>0;¢t>0
5. Solving systems of ordinary differential equations.

6. Solution of one-Dimensional heat equation u; = k u,, , for a homogeneous rod of length .

That is - solve the IBVP:

U =k Uy, 0<x<l, t>0
u(0,t) = 0, u(l,t) = 0, t=0
u0,t) = f(x), 0<x <1
(No. of practical classes: 30, Marks: 20)

Text Book:
1. Tyn Myint-U and Lokenath Debnath, Linear Partial Differential Equation for Scientists and
Engineers, Springer, Indian reprint, 2006.
2. Sneddon, I. N. (2006). Elements of Partial Differential Equations, Dover

Publications. Indian Reprint.

Reference Book:

1. Stavroulakis, loannis P &Tersian, Stepan A. (2004). Partial Differential Equations: An
Introduction with Mathematica and MAPLE (2nd ed.). World Scientific.

2. M. D. Raisinghania, Advanced Differential Equations, S. Chand & Company LTD.

Course Designers: 1. Prof. R. K. Deka, Dept. of Mathematics, Gauhati University
Ph. No. 9864071454: Email: rkdgu@gauhati.ac.in

2. Dr. U. J. Das, Dept. of Mathematics, Gauhati University

Ph. No. 9436222171, Email: utpaljyotidas@gauhati.ac.in

3. Dr. Dhiraj Kumar Das, Dept. of Mathematics, J.N. College, Boko

Phone Number: 8761985755, Email ID: das.dhirajkumar@gmail.com
4. Dr. Barnali Das Deka, Dept. of Mathematics, Darrang College,
Phone No. 9435381354, Email ID: barnalidasdeka@gmail.com
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SEMESTER-VI
Paper-II1
Metric Spaces
Total Marks: 100 (Theory 80, Internal Assessment 20)

No. of Credits: 4
Base syllabus: MAT-HC-6016: Riemann Integration and Metric Spaces (UG CBCS)
Course Level: 300-399
No. of Contact classes: 60
No. of Non-Contact classes: 0
Prerequisites for the paper: Senior Secondary School Mathematics or equivalent

Course Objectives: Up to this stage, students do study the concepts of analysis which evidently rely
on the notion of distance. In this course, the objective is to develop the usual idea of distance into an
abstract form on any set of objects, maintaining its inherent characteristics, and the resulting
consequences.

Course Learning Outcomes: The course will enable the students to:
e Learn various natural and abstract formulations of distance on the sets of usual or unusual
entities. Become aware one such formulations leading to metric spaces.
e Analyse how a theory advances from a particular frame to a general frame.
e Appreciate the mathematical understanding of various geometrical concepts, viz. Balls or
connected sets etc. in an abstract setting.
e Learn about the two important topological properties of metric spaces, namely connectedness
and compactness.
UNIT 1: Definition and examples of Metric spaces, sequences in metric spaces, Cauchy sequences,
complete metric spaces. Open and closed balls, neighbourhood, open set, interior of a set. Limit point
of a set, closed set, diameter of a set, Cantor’s theorem. Subspaces, dense sets, separable spaces.

[1] Chapter 1, Sections: 1.1-1.4, Chapter 2, Sections: 2.1, 2.2, 2.3.12-2.3.16

(No. of classes: 15, Marks: 20)

UNIT 2: Continuity: Continuous mappings, sequential criterion and other characterizations of
continuity. Uniform continuity. Homeomorphism, Equivalent metrics, Isometry. Contraction
mappings.

[1] Chapter 3, Sections 3.1, 3.4, 3.5, 3.7 (upto 3.7.2)

(No. of classes: 15, Marks: 20)

UNIT 3: Connected metric spaces: Connectedness, connected subsets of real numbers, connectedness
and continuous mappings, components. Compact metric spaces: bounded sets and compactness, other
characterisations of compactness, continuous functions on compact spaces.

[1] Chapter 4, Sections 4.1, Chapter 5, Sections 5.1, 5.2, 5.3

(No. of classes: 30, Marks: 40)
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Text Book:

1. Satish Shirali & Harikishan L. Vasudeva, Metric Spaces, Springer Verlag London (2006) (First
Indian Reprint2009)

Reference Books:

1. S. Kumaresan, Topology of Metric Spaces, 2nd Ed., Narosa Publishing House, 2011.
2. G.F. Simmons, Introduction to Topology and Modern Analysis, McGraw-Hill, 2004.
3. Micheal O. Searcoid, Metric Spaces, Springer Publication, 2007

Course Designers:

1.Prof. Chandra Rekha Mahanta, Department of Mathematics, Gauhati University,
Phone No: 9864096207, email id: crmahanta@gauhati.ac.in

2. Dr. Hemen Dutta, Department of Mathematics, Gauhati University,

Phone No. 9435482749, email id: duttah@gauhati.ac.in

3. Dr. Debasish Bhattacharjee, Department of Mathematics, Gauhati University,
Phone No. 9954842691, email id: debabh2@gauhati.ac.in

4. Dr. Arun Mahanta, Department of Mathematics, Kaliabor College,

Phone No. 9854174751, email id: mahantaarunarun@gmail.com

5. Dr. Anandaram Burhagohain, Department of Mathematics, Jagiroad College,
Phone No. 9435365225, email id: anandaramb@gmail.com

SEMESTER-VI
Paper-1V
Mechanics
Total Marks: 100
(Theory: 80, Internal Assessment: 20)
No. of Credits: 4

Each unit carries equal credit

Base syllabus: MAT-HE-5026: Mechanics (UG CBCS)
Course Level: 300-399
No. of Contact classes: 60
No. of Non-Contact classes: (
Prerequisites: Class XII level Mathematics
Course Objectives: The course aims at understanding the various concepts of physical
quantities and the related motion of bodies under the action of forces.
Course Learning Outcomes: The course will enable the students to:
e Know about the concepts in statics such as moments, couples, equilibrium in both two
and three dimensions.
e Understand the theory behind friction and center of gravity.

¢ Know about conservation of mechanical energy and work-energy equations.
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e Learn about translational and rotational motion of rigid bodies.

UNIT1: Composition and resolution of forces, Parallelogram of forces, Triangle of forces,
Converse of triangle of forces, Lami’s Theorem, Parallel forces, Moment of a force about a
point and an axis. Couple, Resultant of a system of forces. Equilibrium of coplanar forces.
Friction, C.G of an arc, plane area, surface of revolution, solid of revolution.

[3] Chapter I-X

(No. of classes: 30, Marks: 40)

UNIT 2: Velocities and acceleration along radial and transverse directions and along
tangential and normal directions, motion in a straight line under variable acceleration,
simple harmonic motion and elastic string. Newton’s law of motion. Work, Energy and
momentum, Conservative forces-Potential energy, Impulsive forces, Motion in resisting

medium.

[1] Chapter I Sections 1.1, 1.2,1.3, Chapter —2 Sections 2.1,2.2, Chapter 3 Sections 3.1.3.2,
Chapter 4 Sections 4.1, Chapter 5Sections5.1,5.3,Chapter 6Sections6.1,6.3.

[2] Chapter 3(Sections:3.1,3.2,3.3,3.4).

(No. of classes: 30, Marks: 40)

Text Books:
1. S.L. Loney, An elementary treatise on the dynamics of a particle and of rigid
bodies, Surjeet publications
2. F.Chorlton,Textbookonynamics,CBS,Publications2“dEdition, 1985
3. B.C. Das & B. N. Mukherjee, Statics, U. N. Dhur & Sons Pvt. Ltd.
Reference books:
1. M.R.Spiegel, Theoretical Mechanics, Schaum Series 2010.

Course Designers:

1. Dr. U. J. Das, Dept. of Mathematics, Gauhati University

Phone No. 9436222171, Email ID: utpaljyotidas@gauhati.ac.in

2. Dr. Anjana Bhattacharya, Dept of Mathematics, B. Barooah College.
Phone No.: 9435348748, Email ID: anjanabs72@gmail.com
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