Course Code Course Title L-P-T Credits

UMAT000026T | Dynamical System and Control 3-0-1 4

Objectives: The aim of this course is to introduce the students to linear and non-linear dynamical
systems, cont}"ol systems, observability, etc. The course may be useful for PhD students also (those who
_have not studied in UG/PG Level). After pursuing this course, the student shall be able to:

CO 01 Understand the fundamentals of linear and nonlinear systems.

CO02 | Learn the autonomous and nonautonomous system.

CO 03 Analysis of stability theory using phase portraits.

CO 04 Understand the controllability and observability in control theory.

Coo0s Analysis of different type of observer and optimality in control theory.

Course Content
UNIT-I

Introduction of linear and nonlinear dynamical system, Formulation of physical systems,
Existence and uniqueness theorems, Linear systems, Solution of linear systems, Fundamental
Matrix-1. 2

o~ : UNIT-TI

Fundamental Matrix-II, Fundamental matrices for non- autonomous systems, Solution of non-
homogeneous systems, Stability of systems: Equilibrium points, Stability of linear autonomous
systems, Stability of weakly non-linear systems, Stability of non-linear systems using
linearization.

UNIT-III
Properties of phase portrait, Properties of orbits, Phase portrait: Types of critical points, Phase

portrait of linear differential equations-I, Phase portrait of linear differential equations, Poincare
Bendixson Theorem, Limit cycle, Lyapunov stability.

UNIT-IV
Introduction to Control Systems, Controllability of Autonomous Systems, Controllability of
Non-autonomous Systems, Observability, Results on Controllability and
Observability, Comparion Form, Feedback Control.
‘ UNIT-V

State Observer, Stabilizability, Introduction to Discrete Systems, Lyapunov Stability Theory,
Optimal Control, Optimal Control for Discrete Systems, Controllability of Discrete Systems,
Observability of Discrete Systems, Stability for Discrete Systems, Relation between Continuous

and Discrete Systems. 1
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