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Abstract
Complex networks emerge in diverse natural and technological systems. The ability to
manipulate and reconfigure complex networks through local interventions is fundamental
to guarantee reliable and efficient network functionalities. Typically, it is not feasible nor
desirable to control each network component, thus the importance to identify optimal
control components and strategies, and to characterize to what extent few control
components can reprogram complex networks.
In this talk I will present different metrics for network controllability and highlight
fundamental limitations. In particular, based on the network topology and weights, I will
show that most complex network are difficult to control by few control nodes, as the
control energy grows exponentially with the network cardinality. Conversely, I will
characterize certain “anisotropic” networks whose controllability degree is independent
of the network cardinality. Finally, I will describe a scalable control algorithm with
performance guarantees, and I will discuss possible research directions.
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