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Sr.No Course content

1. Mathematical Background — Matrices:
Definition of Matrices; Matrix Algebra; Matrix Multiplication and Inversion;
Rank of a Matrix; Differentiation and Integration of Matrices.

2. State Space Analysis of Control Systems:
State Variables; State-Space Representation of Electrical, Mechanical and
Electromechanical Systems; State Space Representation of n™ Order
Linear Differential Equation; Transformation to Phase Variable Canonical
Form; Relationship Between State Equations and Transfer Functions;
Characteristic Equation; Eigen Values and Eigen Vectors; Transformation
to Diagonal Canonical Form; Jordan Canonical Form; Controllability
Canonical Form; Observabilty Canonical Form; Decomposition of Transfer
Function-Direct, Cascade and Parallel Decomposition; State Diagram;
Solution of the Time-Invariant State Equation; State Transition Matrix and
its Properties; Transfer Matrix; Transfer Matrix of Closed Loop Systems.

3. | Controllability and Observability:
Concept of Controllability and Observability; Kalman’s Theorems on
Controllability and Observability, Alternative Tests (Gilbert's Method) of
Controllability and Observability; Principle of Duality; Relationship among
Controllability, Observability and Transfer Function.

4. | Liapunov Stability Analysis :
Stability of Equilibrium State in the Sense of Liapunov; Graphical
Representation of Stability; Asymptotic Stability and Instability; Sign-
Definiteness of Scalar Function; Second Method of Liapunov; Stability
Analysis of Linear Systems; Krasovski’'s Theorem; Liapunov Function
Based on Variable Gradient Method.

5. | State Feedback Control Design:
Design of Robust Control Systems; State Feedback Control-Pole
Placement Design, State Feedback with Integral Control.

6. | Observer Design:

Design of Observer
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