Course Qutline and References

Course Code/Title JEE 606: Mathematical Techniques: 3 credits

Division: Energy

Prerequisite: None
Lecturer: Assoc. Prof. Dr. Prungchan Wongwises

Dr. Porntip Dechpichai

Contact address: JGSEE
E-Mail address: Prungchan.won@kmutt.ac.th , mobile: 0891178495

Course description:
Numerical solution of ordinary differential equations, difference methods of initial and boundary
value problems. Numerical solutions of partial differential equations.
Optimization techniques: Lagrange multiplier method, linear programming. Simplex method.

Nonlinear programming, steepest-descent method, Newton method, Conjugate gradient method.
Introduction to programming using R. Descriptive Statistics with R. Inferential Statistics with R

Commence Date: 10 August 2020
Subject outlines:
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Introduction to differential equations (ODE), Euler’s method, Heun’s method
Runge-Kutta method.

Boundary value problems for ordinary differential equations, finite-difference
Methods, derivative boundary condition.

Solving system of linear equations, Gaussian elimination, Gauss-Jordan
elimination,

Eigenvalue problems, eigenvalue, eigenvector, power method.

Introduction to partial differential equations (PDE), boundary and initial
conditions, finite-difference methods.

Elliptic PDE, regular boundaries, irregular boundaries.

Heat equation: Parabolic PDE, Wave equation: Hyperbolic PDE.
Optimization techniques, classical optimization techniques,

Multivariable optimization with no constraints, Hessian matrix.

Multivariable optimization with equality constraints, Lagrange multiplier method
Linear programming. Simplex method

Nonlinear programming, steepest descent method, Newton method.
Conjugate gradient method

Introduction to programming using R. Descriptive Statistics with R

Graphics with R

Inferential Statistics with R, T-test, Analysis of variance.

Inferential Statistics with R, Chi-squared, Correlation and Regression analysis
with R.
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