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“Controlling Collective Phenomena
in Complex Networks” 37
m Prevent Power Outages
m Save a Species S
m Cure Disease

[ I
System control may be very difficult:
m Missing Information

m Large, Complex Underlying Networks

m Nonlinear Dynamics

Exciting applications, but lacking experimental verification



NanoElectroMechanical
Systems (NEMS)
m physically small
m scalable in number
® nonlinear

m tunable
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NEMS Oscillator
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Driver: ge*T — 5 et = M

NEMS “Network”

System Size: N =8
Dissipative Coupling: Kjj =0
Reactive Coupling: i1 =5
Slow-Time Frequency: 6; =6 =0

Synchronization occurs even with
vanishingly weak coupling.

We want states: this is good.
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A uniform system suggests
uniform steady states:
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Such a steady state has fixed
amplitude and constant
frequency:
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Steady State Linearization
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A¢ = 27/8: Eigenvalue Classification
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Number of Linearly Stable Steady States
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We want to switch steady-state basins:
not move to any arbitrary state.

The format of control may be limited:
not an arbitrary signal.

For example:
Move a single oscillator's phase
Perhaps move two? Which two?

The ability to get to a
particular basin from a
particular steady state is
represented by an edge
weighted by the amount of
state slice in the target basin.
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Number of Linearly Stable Steady States
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Nonlinearity o
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Animation

Time to State Condition (log,,), from A¢ = n/4
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