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DC NESC508 Numerical Method‘s fu_r Environmental 3 | 0 4
Application

Course Objectives

To understand the fundamental concepts of numerical methods for solving engineering problems, and provide the basic idea
of MATLAB/Python programming for environmental problems.

Overall Learning Qufcomes

Upon successful completion of this course, students will be able to:
 Apply different numerical methods to solve the engineering problems.
® Use MATLAB/Python programing for numerical methods and environmental problems.

l}i'l::,t Topics to be covered l(l::(ltif:]!) Learning outcomes
| Introduction to Programming: Basics of MATLAB/Python 8+2 Introduction to  Programming:
programming, Matrices in MATLAB/Python, Basic Matrix Basics of MATLAB/Python
Operations, Array operations, Loops and Execution Control, programming, Matrices in
Working with Files: Scripts and Functions and Plotting and MATLAB/Python, Basic Matrix
Program Output. Operations, Array  operations,
Loops and Execution Control,
Working with Files: Scripts and
Functions and Plotting  and
Program Output.
I Approximations and Errors: Defining Errors and Precision 4+2 Understanding the concepts of
in Numerical Methods, Truncation and Round-off Errors, errors in numerical analyses.
Error Propagation.
111 Systems of Lincar Algebraic Equations: Elimination 7+2 Students will learn to use the
Methods: Gauss Elimination and Gauss-Jordan Elimination, elimination and iterative methods
LU Factorization, Thomas Algorithm for Tridiagonal Systems to solve the system of linear
of Equations, Pitfalls of Elimination Methods, Iterative algebraic equations

Methods: Jacobi, Gauss-Seidel and Successive-Over-
Relaxation (SOR)

v Nonlinear Equations: Closed Domain Methods, Open 6+2 Students will be able to use the
Domain Methods, Polynomial Deflation, Newton-Raphson closed and open domain methods
Method for Multiple Roots, Systems of Non-Linear Algebraic for  solving the nonlinear
Equations, Newton-Raphson Method for Two Coupled equations.

Nonlinear Equations

b Polynomial Approximation and Interpolation: Direct Fit 7+2 This unit covers the different
Polynomials,  Lagrange  Polynomials, Interpolation, methods for fitting a polynomial to
Difference Tables and Difference Polynomials, Inverse a discrete set of data.

Interpolation, Cubic Splines, Least Squares Approximation:
Straight Line approximation, Quadratic and Multivariate
Polynomial Approximations

VI Numerical Differentiation and Integration 5+2 To illustrate numerical
Numerical Differentiation: Newton Forward-Difference differentiation and integration
Polynomial, Newton Backward-Difference Polynomial, methods for a discrete set of data.
Numerical Integration: Newton-Cotes Formulas, Gaussian
Quadrature

VII Applications of MATLAB/Python 5+2 To use MATLAB/Python for
Programing of Numerical Methods, Use of MATLAB/Python solving environmental problems
in Environmental Problems (Case Studies)

Total 42+14
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