
Complexity Made Simple*
*At a Small Price
There are some fundamental complexity limits that provide a 
starting point for any effort to solve design, control, and optimiza-
tion problems that involve complex dynamic systems. Dr. Cassan-
dras will show that there are ways to solve many hard problems by 
exploiting their specific structure, by asking the “right” questions, 
and by challenging some conventional approaches. Trial-and-error 
techniques are often used to systematically learn and predict the 
behavior of a complex system. These are invariably slow, inefficient, 
and intrusive. However, this learning can sometimes be accom-
plished at a fraction of the usual brute-force trial-and-error process 
through simple “thought experiments” constructed at a “small 
price.” This is particularly true for certain types of systems with 
either purely event-driven dynamics or with hybrid (both event-driv-
en and time-driven) dynamics. He will present the main element of 
the underlying theory and show some applications of this approach 
to transportation systems, specifically focusing on “smart traffic 
lights” by developing adaptive traffic light controllers that respond 
to changing traffic conditions in real time.
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