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Department of Mathematics Faculty of Science
MATH 465 (206465) Principles of Mathematical Modeling 3(3-0-6)
Abbreviation PRINCIPLE OF MATH MODEL

Course Type M Lecture O Lab O practice/Practicum [ Cooperative Education

Measurement and Evaluation M A-F O s Op

Selected Topic in Specialized Field [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only
Prerequisite : MATH 341 (206341)

Course Description
Fundamentals of mathematical modeling, observational modeling, discrete models using difference
equations, continuous models using ordinary differential equations, models using partial differential

equations

Course Learning Outcomes (CLOs) : Students are able to
CLO 1: explain the process of mathematical modeling and use them to formulate mathematical
models for real-world problems;
CLO 2: explain mathematical and statistical methods used to model data;
CLO 3 : apply model fitting methods to create a mathematical model,
CLO 4 : choose and apply appropriated mathematical techniques to analyze models, and solve
related problems;

CLO 5 : interpret results of the mathematical models.

Course Contents No. of Lecture Hours
1. Fundamentals of mathematical modeling 3
1.1 Definitions and terminology in mathematical modeling
1.2 Modeling process
1.3 Illustrative examples
2. Observational modeling 9
2.1 Model fitting
2.2 Choosing models
2.3 Model analysis using software
3. Discrete models using difference equations 12
3.1 Linear difference equations: analytic solution, formulation, and model analysis
3.2 Nonlinear difference equations: formulation and model analysis

3.3 Simulation of linear and nonlinear difference equations using software



4. Continuous models using ordinary differential equations
4.1 Introduction to continuous models
4.2 Formulation of continuous models
4.3 Model analysis
4.4 Examples from applications: simulation using software
5. Models using partial differential equations
5.1 Introduction to modeling with partial differential equations
5.2 Conservation balance for mass equations
5.3 Conservation balance for energy equations
5.4 Conservation balance for momentum equations

5.5 Examples from applications

12
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m Basic concepts of mathematical modeling, modeling process, modeling using
data, model fitting, models with difference equations and models with differential
equations.
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