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Topics for the contest 
for Associate Professor, position 7,  

Department of Control Systems Engineering and Management,  

 2022-2023 academic year 

 
Control systems theory I  

1. Control structures  

2. Concepts for systems. Linear system. Nonlinear elements 

3. Mathematical modelling – time domain 

4. Matrix and transfer functions 

5. Operating regimes 

6. Tangent linearization 

7. Standard transfer elements 

8. Time-delay systems  

9. Systems interconnections. Block diagram algebra 

10. Sampling of continuous-time systems. Discrete-time modelling 

 

Control systems theory II 

1. Time-response for linear systems                                  

2. Frequency-response for linear systems. Frequency characteristics                           

3. Nyquist plot                                                   

4. Bode plot                                  

5. Root locus               

6. Systems properties                                 

7. Systems stability. Basic concepts, definitions and theorems 

8. Systems stability analysis. Algebraic criteria (Hurwitz, Routh, Jury)                                                                                                          

9. Frequency criteria (Nyquist, Mihailov)                      

10. Controllability and observability analysis 
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Fuzzy systems and neural networks 
 

1. Fuzzy logic elements. Fuzzy sets 

2. Fuzzy sets operators. Fuzzy sets modifiers 

3. Fuzzy logic (modus-ponens, generalized modus-ponens, compositional rule of 

inference)  

4. Fuzzy modelling. Fuzzy process identification 

5. Fuzzy control (general fuzzy controller structure, fuzzy control structures, fuzzy 

design principles) 

6. Artificial neural networks attributes 

7. Artificial neural networks paradigms 

8. Learning algorithms 

9. Neural modelling and control 

10. Fuzzy and neural control. Implementation-related aspects 
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Control systems theory I  
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Control systems theory II  

Bibliography 
  

[1] S. Dale, Teoria sistemelor, curs în format electronic, 2020 

[2] T.L. Dragomir, Teoria sistemelor, vol. I şi II, Editura Politehnica, Timişoara, 2004. 

[3] T.L. Dragomir, Teoria sistemelor: aplicaţii, Editura Univ.Politehnica Timişoara, 2006.  

[4] I. Dumitrache (editor), T.L. Dragomir (coordonator), Automatica, vol.I, Editura 

Academiei Române, 2009. 

[5] H.L. Popa Teoria si ingineria sistemelor : concepte, modele, metode, competitivitate, 

Ed.Politehnicǎ, Timișoara, 2003 

[6] O.E. Dragomir, E. Mincǎ, F. Dragomir, C. Dumitrache, Teoria sistemelor automate. 

Fundamente teoretice și aplicaţii MATLAB, Editura MATRIXROM, 2018 

[7] S. Dale, Teoria sistemelor, Indrumǎtor de laborator în format electronic, 2020. 

 

mailto:ieti@uoradea.ro


 
 

 

 

Str. Universității, nr.1, Oradea 
410087, Bihor, România 

Telefon: +4 0259 / 408.104 
                                       +4 0259 / 408.204 

e-mail: ieti@uoradea.ro 
web: https://ieti.uoradea.ro 

Page 4 of 4 
 

Fuzzy systems and neural networks 
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