Networks, shaken and stirred !

Can one really slow down an epidemic by disinfecting those airplanes that
fly between international hubs? Many networks are notoriously difficult to
break as they are practically immune to random failure and, like internet,
even resistant to intentional attack. How can one devise a strategy for
manipulating the robustness or fragility of a network, which is useful even
when we don't know its structure?

A robust network can be rendered fragile by a procedure akin to shaking.
When links connecting hubs are selectively removed, the network is prone to
"heart failure" as its central structure deteriorates. Adopting a
depreciation strategy we call "central bias" we predict, and verify by
simulation, that a dynamic state can be reached in which the network becomes
fragile to random failure, although its static characteristics qualify it as
being robust.

Conversely, a fragile network can be rendered robust by gentle stirring.
Employing a failure scenario we call "peripheral bias" we find that
selectively removing links between poorly connected nodes can boost the
network resilience. In both procedures, the depreciation process acts in a
stealth manner. The network agents, or nodes, are left unsuspecting. Only
links are affected and all  intelligence required are the connectivities of
the adjacent nodes.

