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The course deals with the theoretical aspects of linear dynamic systems as they apply to engineering
modeling, analysis and design. The mathematical concepts of time and complex frequency domain
representation of linear dynamic systems are covered in detail. Furthermore, the theoretical
foundations and application of system stability are discussed thoroughly. Finally, the properties of
controllability and observability are studied in order to apply them to both feedback controller and
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Students are expected to learn multiple linear system models and understand some of the issues and
challenges facing attempts at linear system while being exposed to the pragmatics of implementing
the control of linear systems.

Chi-Tsong Chen, Linear System Theory and Design, Oxford University Press, 2012.
i Ref: Norman S. Nise, Control Systems Engineering, 5th ed., John Wiley & Sons, Inc.,
2008
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Introduction |Scope of this course 3 D1, D2, D4
Mathematical |Linear systems
Descriptions of 3 D1, D2, D4
Systems
Linear Algebra |Diagonal and J_ordan Form, 9 D1, D2, D4
Lyapunov Equations
State-Space |LTI state equations, solutions
Solutions and |and realizations 9 D1, D2, D4
Realizations
Stability Input-output stability, 9 D1, D2, D4
Lyapunov Theorem
Controllability |Canonical ~ decomposition,
and Jorden-form equations 9 D1, D2, D4
Observability
Minimal Minimal realizations,
Reallzatlgns Real_lzatlons _ from  matrix 9 D1, D2, D4
and Coprime |coprime fractions
Fractions
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knowledge in linear system
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linear system problems
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1 Introduction
2 Mathematical Descriptions of Systems
3~5 Linear Algebra
6~8 State-Space Solutions and Realizations Midterm exam |
9~11 Stability
12~14 Controllability and Observability Midterm exam I
15-17 Minimal Realizations and Coprime Fractions
: Final exam
18 Final Exam




