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Abstract:

Over the last decade, there have been more than 2,500 articles published in the emerging field of “network science.”  Not surprisingly, this impressive and overwhelming literature has created both excitement and confusion about the way in which knowledge of network structure can be used to understand, control, or design system behavior.

This talk offers perspective on the study of complex networks in three ways. First, it briefly summarizes the origins, methodological approaches, and most celebrated contributions to date within this increasingly popular field. Second, it contrasts the predominant perspective within the existing network science literature (that abstracts away domain-specific function and instead focuses on graph theoretic measures of system structure and dynamics) with that of engineers and practitioners of decision science (who instead tend to emphasize the importance of performance, constraints, and tradeoffs in the design or operation of networks). Third, it proposes the use of optimization-based reverse engineering as a means for addressing some of the most important open questions within network science from a mathematics and engineering perspective. This talk is intended for researchers interested in complex networks and practitioners looking to use network science to solve complex decision problems. 
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These statistics are as recorded by the Web of Science on October 1, 2007. A search of the terms “scale free” or “small world” returned 3,151 entries, from which 560 were irrelevant to network science. Here, “High Impact” includes the journals Nature, Science, Proceedings of the National Academy of Sciences of the U.S.A., Scientific American, and American Scientist.
