A KA B 0 TR B

U530 1 TR LA RS R B W RH

Syllabus of Ph.D. Qualification Examination (SJTU-ME)
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Exam Topic (English) Automatic control theory
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Exam Format | Closed-book exam, 1 hour
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"Automatic control theory" is one of the important specialized control courses
for the Mechanical Engineering. Through the examination of this course, we
can evaluate the candidates' ability to master the theoretical basis of automatic
control, analyze and deal with practical automatic control problems.
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Topics included in the assessment:

The basic concepts of automatic control, the state-space representation of the control
system, the time domain analysis, frequency domain analysis and stability analysis of the
control system, the design of compensators and pole configuration of the control system,
controllability and observability, stability, state feedback control design, observer design,
optimal control etc.

Specified requirements:

1. Comprehend the basic concepts and terms of automatic control, and be able to
interpret them.

2. Be acquainted with the formulation of the mathematical model of the automatic
control system and the relationship between different forms of mathematical models, and
be able to accurately represent the control system with the required mathematical model.

3. Comprehend the theory and usage of various analysis methods of the control
system, and be able to select appropriate analysis methods to solve the given problem.

4, Understand the performance indicators of the control system, and be able to use
the performance indicators to evaluate the system. Be acquainted with the state vector and
state equations, the drawing of the simulated system structure diagram, the obtain of the
state equations, the linear transformation of the state-space representation, and the
transformation between the transfer function and the state-space representation.

5. Be acquainted with the concept of the state-transition matrix and the corresponding
solving methods. Be able to solve the inhomogeneous equations of linear time-invariant
systems.

6. Understand the concepts of controllability and observability, and comprehend the
methods of evaluating the controllability and observability of control systems, as well as the
controllable standard form and the observable standard form of the state-space
representation and the decomposition method.

7. Comprehend the meaning of stability in the domain of Lyapunov theory, the second
method of Lyapunov (direct method) and its physical meaning. Comprehend the second
method of Lyapunov for the stability analysis of linear time-invariant systems.

8. Understand the comprehensive method of linear time-invariant system, and
comprehend the concepts of state feedback and output feedback. Be aware of the influence
of state feedback on the original system and comprehend the specific design methods of
state feedback control.

9. Know well LQR optimal control, familiar with Riccati equation and Euler equation.
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