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being s the Laplace variable. 

LINEAR CONTINUOUS-TIME 
TIME-INVARIANT SYSTEMS 
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FREQUENCY TRANSFORMATIONS  

In this discussion often we will consider F(s) as a loss-less function, defined as the 
impedance or the admittance of a bipole with only capacitors and inductors. 
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being z the zeta-transform variable. 
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LINEAR DISCRETE-TIME  
TIME-INVARIANT SYSTEMS 











Invariants: s1, s2, …, sn    singular values 

   m1, m2, …, mn      characteristic values 

   p1, p2, …, pn      positive real  

         characteristic values 

   h1, h2, …, hn       bounded real  

         characteristic values 

   







Feed-Forward Control Scheme 
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p1, p2, …, pn      positive real characteristic values 



s1, s2, …, sn    singular values 



m1, m2, …, mn      characteristic values 
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RISULTATI “ESTIVI” NON PUBBLICATI 

1. Delay Independent Stability Control for Commensurate Multiple Time-Delay Systems 
 
 
 
 
 Is it possible to stabilize delay independently a Commensurate Multiple Time-Delay 

System, by using a single control parameter? YES (Proved) 
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2. MIMO Frequency Transformations: all the previous results regarding the lossless 

transformations are valid if instead of being F(s) scalar, F(s) is a lossless MIMO 
function. 
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Valori singolari 
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G(s) G(F(s)) 
Diagrammi di Nyquist 



CONSIDERAZIONI CONCLUSIVE 

I risultati presentati fanno parte di uno spazio di ricerca che ci siamo riservati in parallelo 
ai progetti di ricerca finanziati a cui abbiamo dovuto far fronte nelle nostre attività 
accademiche.  
 
Mantenere filoni di ricerca tradizionali significa non chiudere dei percorsi e rendere vivi 
quei filoni di studio che si andrebbero a spegnere negando così quasi tutto il lavoro di 
tante generazioni di ricercatori dell’Automatica. 


