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This talk will discuss some recent work on the synthesis of general passive mechanical impedances. The need for a new modeling element (the inerter) will be explained and its mechanical construction discussed. The recent deployment of the inerter in Formula One racing cars will be described. 
The realization problem of n-port resistive networks is one of the most important topics in network synthesis. Investigations on realization problems of n-port resistive networks can provide a further guidance on realizations of more general n-port networks without transformers (levers). This topic experienced a rapid development from the 1950s to the 1970s. In recent years, as the interest of passive network synthesis has been revived by passive mechanical control, it is meaningful to investigate realizations of n-port resistive networks again. An overview of the synthesis of n-port resistive networks and some latest results will be presented.
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