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Controllability of complex networks

Yang-Yu Liu"?, Jean-Jacques Slotine®* & Albert-Laszl6 Barabasi>®

(3). A structurally controllable system can be shown to be controllable
for almost all weight combinations, except for some pathological cases
with zero measure that occur when the system parameters satisfy
certain accidental constraints***”. Thus, structural controllability helps
us to overcome our inherently incomplete knowledge of the link
weights in A. Furthermore, because structural controllability implies
controllability of a continuum of linearized systems®®, our results can
also provide a sufficient condition for controllability for most non-
linear systems’ (Supplementary Information, section IIL.A).

we can gain full control over a directed network if and only if we

directly control each unmatched node and there are directed paths 3 L
from the input signals to all matched nodes®™. The possibility of g9 Matchednode
¢ 0 Unmatched node X
E —we [nput signal X,
. . © —— Matching link
Hopcroft, J. E.& Karp, R. M. An n5/2 algorithm for maximum g X
0

matchings in bipartite graphs. SIAM J. Comput. 2, 225-231

(1973).
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Taken together, our results indicate that many aspects of controllability
can be explored exactly and analytically for arbitrary networks if we
combine the tools of network science and control theory, opening new
avenues to deepening our understanding of complex systems.
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