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Department of Mathematics Faculty of Science

AMTH 766 (219766) Mathematical Control Theory 3(3-0-6)
Course Type M Lecture O Lab
O Practicum O Thesis/.s.
Measurement and Evaluate M A-F O S/U O »p
Selected Topic (if any) [ count the accumulated credits for graduation all times

[ count the accumulated credits for graduation only once

Prerequisite : Consent of the department

Course Description:
Dynamical systems, analysis of solution of linear systems, reachability and controllability, stabilization,

observability and realization (Controllable and observable systems)

Course Objectives: Students will be able to
1. develop the mathematical model which can be applied to real-life problem,

2. explain and analyze the stability of linear system,
3. explain and analyze the properties of linear control systems such as controllability, observability,
4

design of feedback controllers to reach desired system performance specifications,

Course Contents No. of Lecture Hours
1. Dynamical systems 4.5
1.1 Modelling by differential equations
1.2 Simulation of dynamical systems
2. Analysis of solution of linear systems 9
2.1 Solutions of autonomous linear systems
2.1.1 Diagonalization
2.1.2 Jordan form
2.1.3 Matrix solution of autonomous linear systems
2.2 Stability and Lyapunov functions
2.2.1 Routh—Hurwitz matrices
2.2.2 Lyapunov functions
2.2.3 Lyapunov stability theorems

2.2.4 Lasalle’s invariance principle



Course Contents
3. Reachability and controllability
3.1 Basic notions for state space systems
3.2 Controllability
3.2.1 Definition of controllability
3.2.2 Kalmann criterion
3.3 Uncontrollable systems
3.3.1 Normal forms
3.3.2 Uncontrollable modes
3.3.3 Hautus tests
4. Stabilization
4.1 Open loop and closed loop control system
4.2 Hautus test for stabilization
4.3 State feedback control
4.4 Pole placement
5. Observability
5.1 State observers
5.2 Observability
5.3 Unobservable modes
6. Readlization (Controllable and observable systems)
6.1 Transfer matrix

6.2 Minimal realization

Total

No. of Lecture Hours

9

4.5
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