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The book is organized into 13 chapters: 

1. General Characteristic of Control Systems  
o Fundamentals of control systems  

o Open-loop and closed-loop control  

o Computer-based control systems  

2. Formal Models of Control Systems  
o Mathematical models  

o Static and dynamic systems  

o Continuous and discrete models  

o State-space representation  

3. Control for the Given State (the Given Output)  

o State feedback control  

o Controllability  

o Observability  

o Observer design  

o Structural properties  

4. Optimal Control with Complete Information on the Plant  

o Optimal control formulation  

o Performance indices  

o Dynamic optimization  

o Deterministic control  

5. Parametric Optimization  
o Parameter optimization  

o Optimization algorithms  

o Design optimization  

6. Application of Relational Description of Uncertainty  

o Relational uncertainty models  

o Decision-making under uncertainty  

o Robust control concepts  

7. Application of Probabilistic Descriptions of Uncertainty  

o Probability models  

o Random disturbances  

o Stochastic control  

o Bayesian concepts  

8. Uncertain Variables and Their Applications  
o Theory of uncertain variables  

o Decision algorithms  

o Control under incomplete information  

9. Fuzzy Variables, Analogies and Soft Variables  
o Fuzzy logic  

o Fuzzy control  

o Membership functions  

o Soft computing  

o Approximate reasoning  

10. Control in Closed-loop Systems – Stability  

 Feedback systems  



 Stability criteria  

 Continuous and discrete stability  

 Robustness analysis  

11. Adaptive and Learning Control Systems  

 Adaptive control  

 System identification  

 Learning algorithms  

 Self-tuning controllers  

12. Intelligent and Complex Control Systems  

 Artificial intelligence  

 Knowledge representation  

 Expert systems  

 Neural networks  

 Intelligent decision support  

13. Control of Operation Systems  

 Operations research  

 Scheduling  

 Resource allocation  

 Manufacturing systems  

 Project management  

 Logistics control  
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