
 
 

Towards More Effective Representation of Time-Delay Systems 
 
 

Dr. Keqin GU 
Department of Mechanical & Industrial Engineering 

Southern Illinois University Edwardsville 
USA 

 
 
 

Abstract 
For large systems, the traditional formulation of representing time-delay systems using 
functional-differential equations of retarded or neutral type is often not effective from the 
point of view of the natural structure of system and computational efficiency. A special form 
of coupled differential-functional or differential-difference equations is shown to be both 
general and computationally efficient. The process of representing practical systems in the 
standard form is illustrated. A number of standard problems such as stability, passivity, and 
input-output sensitivity are discussed. 
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