
Information on Doctoral Thesis of Fellows Nguyen Truong Thanh 

Official thesis title: H∞  control for differential systems with time-varying delays 

1. Full name: Nguyen Truong Thanh 

2. Sex: Male  

3. Date of birth: 18/08/1980 

4. Place of birth: Thaibinh province, Vietnam  

5. Admission decision number:  3637 / QD-SDH on 26/10/2011 sighned by Rector of VNU Univesity of 

Science 

6. Changes in academic process:  Non 

7. Official thesis title: H∞  control for differential systems with time-varying delays  

8. Specialization:  Differential and Integral Equations   9. Code: 62.46.01.03 

10. Supervisors:  1. Professor  Vu Ngoc Phat  

                                  2. Associate  Professor  Vu Hoang Linh    

11. Summary of the new results of the thesis    

-Obtain new sufficient conditions for the existence of H∞  control with exponential stabilization for two class 

of systems nonlinear large-scale systems with interval time- varying delays in both the state and observation 

(Theorem 2.1.3 and Theorem 2.2.3). Apply these results to some uncertain systems with new results.   

-Establish sufficient conditions for exponentially stability of switched large-scale systems via linear matrix 

inequalities and design of switching is employed to find the switching law (Theorem 3.1.4).     

-Prove a theorem (Theorem 3.2.2) on the existence of H∞  control of switched large-scale systems 

established via Theorem 3.1.4.  

12. Practical applicability, if any: 

H∞  control theory considers the special case of external disturbances to design an optimal controller to 

achieve the desired performance. H∞  control theory has also been applied to an actual building in Tokyo, 

Japan using a pair of mass dampers to reduce the bending-torsion motion due to earthquakes. In some 

documents, the problem of controlling the yaw angles of a satellite system with delays has been discussed. 

This satellite system consisting of two rigid bodies joined by a flexible link assumed to have the state-space 



representations. Recently, H∞  optimal control techniques have been solved as an effective solution to treat 

robust stabilization and tracking problems with external disturbances and uncertainties. 

13. Further research directions, if any 

Based on the main results obtained in this thesis, we can solve further research problems: 

- Study the stability and H∞  control problem for more general large-scale systems as neural systems and 

robust control systems with interval time-varying delays. 

- Design stabilizing and H∞  controllers for the systems with generalized time-varying delays. 
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