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Part A Introduction

Program: Degree Course | Class: B.A./B.Sc. Ill Year I Year: 2023 ] Session: 2023-2024

Subject: Mathematics

1 | Course Code S3-MATHID
2 | Course Title Numerical Methods and Scientific Computation
(Theory)

3 | Course Type Discipline Specific Elective (DSE) (Group-A. Paper-1)

4 | Pre-requisite (ifany) | To study this course, a student must have had the subject
Mathematics in Diploma Course or equivalent.

5 | Course Learning The course will enable the students to:

Outcomes (CLO) I. Understand numerical methods to find the solution of a system

of linear equations.
2. Compute interpolation value for real data.
3. Find quadrature by using various numerical methods.
4. Solve system of linear equations by using various numerical
techniques.
5. Obtain solutions of ordinary differential equations by using
numerical methods.

6 | Credit Value Theory: 6 Credit

| 7 | Total Marks Max. Marks: 30 + 70 | Min. Passing Marks: 35
Part B - Content of the Course *“1
Total No. of Lectures (in hours per week): 3 hours per week
_____ Total Lectures: 90 hours
Unit Topics No. of

| Lectures

1.1 Ramanujan
|.2 Bisection
[.3 Regula Falsi
|.4 Secant

Methods for Solving Algebraic and Transcendental E‘(‘;'iigfibnﬂ;:m

1.5 Newton-Raphson

Interpolation and Numerical Integration:

2.1 Lagrange interpolation

2.2 Finite difference operators

2.3 Interpolation formula using Differences
2.3.1 Gregory-Newton Forward Difference Interpolation
2.3.2 Gregory-Newton Backward Difference Interpolation

2.4 Numerical Integration

- 2.4.1 Newton- Cote's formulae
2.4.2 Trapezoidal rule
2.4.3 Simpson's 1/3 Rule
2.4.4 Simpson's 3/8 Rule
2.4.5 Gauss Integration
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Methods to Solve System of Linear Equations:
3.1 Direct method for solving system of linear equations
3.1.1 Gauss elimination
3.1.2 LU decomposition 24
3.1.3 Cholesky decomposition
3.2 lterative method
3.2.1 Jacobi
3.2.2 Gauss-Seidel
Numerical Solution of Ordinary Differential Equations:
4.1 Single step methods

11

4.1.1 Picard
4.1.2 Taylor’s series
v 4.1.3 Euler 5

4.1.4 Runge-Kutta
4.2 Multistep methods
4.2.1 Predictor-corrector
4.2.2 Modified Euler
4.2.3 Milne-Simpson
Keywords/Tags:
Algebraic and transcendental equations, Interpolation, Numerical Integration. Gauss
elimination method. LU decomposition, Jacobi method. Gauss-Seidel method, Picard method.
Runge-Kutta method. Predictor-corrector method. Milne-Simpson method.
Remark: Scientific calculator will be allowed during examination.

Part C - Learning Resources
Text Books, Reference Books, Other Resources
Suggested Readings:
Text Books:
I. S. S. Sastry: Introductory Methods of Numerical Analysis. Prentice Hall India
Learning Private Limited, Fifth edition, 2012.
2. E. Balagurusamy: Numerical Methods, Tata McGraw Hill Publication, 2017.
3. WeT g2 [Beal I AFTIHT it [Fa |
Reference Books:
. M. K. Jain, S. R. K. lyengar, R. K. Jain, Numerical Method for Scientific and
Engineering Computation, New Age International (P) Ltd.. 1999.
2. Saxena H. C.: Finite Differences & Numerical Analysis, S Chand, 2010.
Suggested Digital Platforms Web links:
https://epgp.inflibnet.ac.in
https://www.eshiksha.mp.gov.in/mpdhe

Suggested Equivalent online courses:

https://nptel.ac.in/courses/1 11106101/

https://nptel.ac.in/courses/1 11107105/

https://nptel.ac.in/courses/1 11107107/
https://ugemoocs.inflibnet.ac.in/index.php/courses/view _pg/1476 =

Name of BOS: Mathematics Signature of the Chairman (BOS):@W—-

Pate 2.9 W@y 0o o Name: Dr. Anil Rajput
Page 2 of 20




S3-MATH1D
Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 Marks
University Exam (UE): 70 Marks
Internal Assessment:
Continuous Comprehensive Evaluation (CCE) Total Marks: 30
External Assessment:
University Exam (UE) Total Marks: 70
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HrAGLT ST TEATHS THTHFAT
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. S. S. Sastry: Introductory Methods of Numerical Analysis. Prentice Hall India

Learning Private Limited. Fifth edition. 2012.
2. E. Balagurusamy: Numerical Methods, Tata McGraw Hill Publication, 2017.
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g e ;
I. M. K. Jain, S. R. K. Iyengar, R. K. Jain, Numerical Method for Scientific and
Engineering Computation, New Age International (P) Ltd., 1999.
2. Saxena H. C.: Finite Differences & Numerical Analysis, S Chand, 2010.
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