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B. A/B.Sc Semester — V (Skill Enhancement Course- Elective) Credits:

Course: 6A Numerical Methods Hrs/WKk:

Learning Outcomes:

N

5.

Students after successful completion of the course will be able to

understand the subject of various numerical methods that are used to obtain approximate
solutions

Understand various finite difference concepts and interpolation methods.

Work out numerical differentiation and integration whenever and wherever routine methods
are not applicable.

Find numerical solutions of ordinary differential equations by using various numerical
methods.

Analyze and evaluate the accuracy of numerical methods.

Syllabus :( Hours: Teaching: 75 (incl. unit tests etc. 05), Training: 15)

Unit—1: Finite Differences and Interpolation with Equal intervals (15h)

1.

Introduction, Forward differences, Backward differences, Central Differences,
Symbolic relations, nth Differences of Some functions,

2. Advancing Difference formula, Differences of Factorial Polynomial.

3. Newton’s formulae for interpolation. Central Difference Interpolation Formulae.
Unit — 2: Interpolation with Equal and Unequal intervals (15h)
1. Central Difference Interpolation Formulae.

3.

Gauss’s Forward interpolation formula, Gauss’s backward interpolation formula, Stirling’s
formula, Bessel’s formula.

Interpolation with unevenly spaced points, divided differences and properties, Newton’s
divided differences formula.
Lagrange’s interpolation formula, Lagrange’s Inverse interpolation formula.

Unit — 3: Numerical Differentiation (15h)

1.

Derivatives using Newton’s forward difference formula, Newton’s back ward
difference formula,

Derivatives using central difference formula, Stirling’s interpolation formula,

Newton’s divided difference formula, Maximum and minimum values of a tabulated
function.

Unit — 4: Numerical Integration (15h)

1.
2.
3.

General quadrature formula one errors, Trapezoidal rule,
Simpson’s1/3—rule, Simpson’s 3/8 — rule, and Weddle’s rules,
Euler — McLaurin Formula of summation and quadrature, The Euler transformation.

Unit — 5: Numerical solution of ordinary differential equations (15h)

1.
2.

Introduction, Solution by Taylor’s Series,
Picard’s method of successive approximations,

3. Euler’s method, Modified Euler’s method, Runge — Kutta methods.
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Co-Curricular Activities:
A) Mandatory:

1. For Teacher: Teacher shall train students in the following skills for 15 hours, by taking relevant
outside data (Field/Web).

1. Applications of Newton’s forward and back ward difference formulae.

2. Applications of Gauss forward and Gauss back ward, Stirling’s and Bessel’s formulae.

3. Applications of Newton’s divided differences formula and Lagrange’s interpolation formula.
4. Various methods to find the approximation of a definite integral.

5. Different methods to find solutions of Ordinary Differential Equations.

2. For Student: Fieldwork/Project work; Each student individually shall undertake
Fieldwork/Project work and submit a report not exceeding 10 pages in the given format on the work-
done in the areas like the following, by choosing any one of the aspects.

1. Collecting the data from the identified sources like Census department or Electricity
department, by applying the Newton’s, Gauss and Lagrange’s interpolation formula, making
observations and drawing conclusions. (Or)

2. Selection of some region to find the area by applying Trapezoidal rule, Simpson’s1/3— rule,
Simpson’s 3/8 — rule, and Weddle’s rules. Comparing the solutions with analytical solution and
concluding which one is the best method. (Or)

3.Findingsolutionof the ODE by Taylor’s Series, Picard’s method of successive approximations,
Euler’s method, Modified Euler’s method, Runge—Kutta methods. Comparing the solutions with
analytical solution, selecting the best method.

3. Max. Marks for Fieldwork/Project work Report: 05.

4. Suggested Format for Fieldwork/Project work Report: Title page, Student Details, Index page,
Stepwise work-done, Findings, Conclusions and Acknowledgements.

5. Unit tests (IE).

b) Suggested Co-Curricular Activities:

1. Assignments/collection of data, Seminar, Quiz, Group discussions/Debates

2. Visits to research organizations, Statistical Cells, Universities, 1SI etc.

3. Invited lectures and presentations on related topics by experts in the specified area.
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