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Department of Mathematics Faculty of Science
MATH 464 (206464) INTRODUCTION TO MATHEMATICAL CONTROL THEORY 3(3-0-6)
Please state clearly if this course has lab / practicum / cooperative hours -

Abbreviation INTRO TO MATH CONTROL THEORY

Prerequisite: MATH325 and MATH341

Course Description
Introduction, mathematical preliminary, modelling of control systems, solutions of state
equations, controllability, observability, stability theory, pole placement and state feedback, state

estimator and observer, and introduction to optimal control.

Course Objectives : Students are able to
1. explain knowledge in mathematical control theory,
2. apply mathematical control theory to other related fields, such as sciences, engineering

and economics.

Course Contents No. of Lecture Hours
1. Introduction 1.5
2. Mathematical preliminary 3

2.1 Eigenvalues
2.2 Eigenvectors
2.3 Similarity transformation
2.4 Functions of matrices
2.5 Cayley-Hamilton theorem
3. Modelling of control systems 6
3.1 Various forms of state equations
3.2 State equations from differential equations
3.3 Transfer functions
3.4 Modelling of discrete-time systems
4. Solutions of state equations 4.5
4.1 State equations of transfer functions
4.2 Transition matrix

4.3 Solution of discrete-time system



Course Contents No. of Lecture Hours
5. Controllability 4.5
5.1 Controllability of linear time-invariant system
5.2 Algebraic criteria for controllability of linear time-invariant system
5.3 Controllability of linear time-varying system
6. Observability 4.5
6.1 Observability of linear time-invariant system
6.2 Algebraic criteria for observability of linear time-invariant system
6.3 Observability of linear time-varying system
6.4 Duality
7. Stability Theory 9
7.1 Algebraic criteria for linear systems
7.2 Nyquist criteria for linear systems
7.3 Lyapunov theory and applications
7.4 Stability and control

8. Pole placement and state feedback 3
9. State estimator and observer 3
10. Introduction to optimal control 6

10.1 Performance indices
10.2 Calculus of variation
10.3 Pontryagin’s principle
10.4 Linear regulator

Total 45






