
Contents : 

1. Introduction  
o Control systems  

o History and development of automatic control  

o Digital computer control  

o Applications of control theory  

o The control problem  

2. Mathematical Models of Physical Systems  
o Differential equations  

o Electrical and mechanical systems  

o Electromechanical systems  

o Hydraulic and pneumatic systems  

o Thermal systems  

o Robotic mechanisms  

o Transfer functions  

o Block-diagram algebra  

o Signal-flow graphs  

3. Feedback Characteristics of Control Systems  
o Feedback and non-feedback systems  

o Effects of feedback  

o Parameter variations  

o System dynamics  

o Disturbance rejection  

o Linearizing effects of feedback  

o Regenerative feedback  

4. Control Systems and Components  
o Control-system components  

o Sensors and transducers  

o Actuators  

o DC and AC servomotors  

o Tachogenerators  

o Control valves and related elements  

5. Time Response Analysis, Design Specifications and Performance Indices  

o Standard test signals  

o First- and second-order systems  

o Higher-order systems  

o Transient response  

o Steady-state error  

o Error coefficients  

o Performance indices  

o PID controller tuning  

6. Concepts of Stability and Algebraic Criteria  
o Stability concepts  

o Routh-Hurwitz criterion  

o Stability of control systems  

o Relative stability  

o Algebraic stability criteria  

7. The Root Locus Technique  
o Root-locus construction  



o Rules for plotting root loci  

o Gain determination  

o Design using root locus  

o Parameter variations  

8. Frequency Response Analysis  

o Frequency-response characteristics  

o Polar plots  

o Bode plots  

o Gain and phase characteristics  

o Frequency-domain performance  

9. Stability in Frequency Domain  

o Nyquist stability criterion  

o Stability analysis  

o Gain margin  

o Phase margin  

o M and N circles  

o Relative stability  

10. Introduction to Design  

 Control-system design  

 Classical design methods  

 Compensators  

 Cascade compensation  

 Lead compensation  

 Lag compensation  

 Lead-lag compensation  

 PID-controller tuning  

 Feedback compensation  

 Robust control-system design  

11. Digital Control Systems  

 Sampling  

 Spectrum of sampled signals  

 Signal reconstruction  

 Difference equations  

 Z-transform  

 Z-transfer functions  

 Inverse Z-transform  

 Sampled-data systems  

 Relationship between Z- and s-domains  

 Stability analysis  

 Digital compensation  

12. State Variable Analysis and Design  

 State and state variables  

 State models  

 Continuous-time systems  

 Discrete-time systems  



 State-equation solutions  

 Diagonalization  

 Controllability  

 Observability  

 Pole placement  

 State feedback  

 Observer systems  

13. Liapunov's Stability Analysis  

 Lyapunov stability criterion  

 Direct method of Lyapunov  

 Linear systems  

 Nonlinear systems  

 Construction of Lyapunov functions  

14. Optimal Control Systems  

 Parameter optimization  

 Optimal control using transfer functions  

 State-variable approach  

 State regulator problem  

 Infinite-time regulator  

 Output regulation  

 Tracking  

 Optimization of regulators  

15. Nonlinear Systems  

 Nonlinear-system characteristics  

 Nonlinear analysis  

 Phase-plane methods  

 Describing functions  

 Stability and nonlinear control  

16. Advances in Control Systems  

 Adaptive control  

 Fuzzy-logic control  

 Neural-network control  

 Modern intelligent-control techniques 

 


	Contents :

