332:505 Control Theory I  ---   Exam  I  Information  ---  Spring 2007
Exam Time: 6:40-9:20, Wednesday, March 7, 2007. Exam Place: SEC 203

The exam will have two parts.

Part 1: roughly 50% of the exam will be based on theory (Chapters 1-5)
Part 2: roughly 50% of the exam will be based on problem solving (Chapters 2, 4, and 5).
Summary of Homework Problems: 
(1) Linearization of nonlinear systems: 2.15, handout of 2/21 (7 problems), class notes example.
(2) Putting the system into the state space form and finding the system transfer function: 2.15-2.20 (6).

(3) Time invariant state space system response: 4.1-4.3 (3 problems).
(4) Time varying state space system response: 4.16-4.20 (5 problems).
(5) Linear system stability problems: 5.1, 5.3, 5.6-5.9, 5.14-5.15, 5.21-5.23 (11 problems).
Potential Theoretical Questions:
1. System linearity and time invariance.

2. Causal, anticipatory, lumped, distributed systems

3. Linearization of nonlinear systems.

4. Transition matrix of continuous-time, time-invariant, linear systems.

5. Transition matrix of continuous-time, time-varying, systems.

6. Transition matrix of discrete-time, time-invariant, linear systems.

7. Transition matrix of discrete-time, time-varying, linear systems.
8. Show that the similarity transformation preserves the system eigenvalues.

9. Response of continuous-time, time-invariant, linear systems.

10. Response of continuous-time, time-varying, linear systems.

11. Response of discrete-time, time-invariant, linear systems.

12. Response of discrete-time, time-varying, linear systems.
13. Present the Lyapunov equivalence transformation for time-varying linear systems.

14. Euler approximation for discretization of continuous-time systems.

15. Integral approximation for discretization of continuous-time systems.

16. Define BIBO stability for linear time invariant continuous-time systems, state the corresponding theorem (Theorem 5.1) and give its proof.
17. Find the steady state response of a BIBO stable linear time invariant continuous-time system due to (a) constant input, (b) sinusoidal input.

18. State and justify BIBO stability of continuous-time linear systems in terms of system poles (Theorem 5.3).
19. Define BIBO stability for linear time invariant discrete-time systems, state the corresponding theorem (Theorem 5.D1) and give its proof.

20. Find the steady state response of a BIBO stable linear time invariant discrete-time  system due to (a) constant input, (b) sinusoidal input.

21. State and justify BIBO stability of continuous-time linear systems in terms of system poles (Theorem 5.D3).

22. State internal stability theorem for time invariant linear continuous-time systems and demonstrate by an example stability of multiple eigenvalues on the imaginary axis.

23. State internal stability theorem for time invariant linear discrete-time systems.
24. Define system stability in sense of Lyapunov and state the general Lyapunov stability theorem (also known as direct or second method of  Lyapunov), class notes = CN, pages 13-15.

25. State the Lyapunov stability theorem for linear time invariant continuous-time systems and show that the theorem is the direct consequence of the second method of Lyapunov (Theorem 5.5; class notes p. 15-16).
26. State and prove Theorem 5.6 (the form of a unique solution of the algebraic Lyapunov equation, CN p. 17).

27. State the Lyapunov stability theorem for linear time invariant discrete-time systems and show that the theorem is the direct consequence of the second method of Lyapunov (Theorem 5.D5, class notes p. 18-19).

28. Define BIBO stability for  time-varying linear systems.

29. Define internal stability for time-varying linear systems (class notes, p. 20-21).
