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Mulfidimensional systems
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Multidimensional systems

Network Pertubations
Node Link Environmental Composite
perturbation perturbation perturbation perturbation

Extinction of Catalysis of ) complex
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Mulfidimensional systems
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Dimension reduction
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Averages are irrelevant

Degree heterogeneity P(k)

Weighted links

Bell Curve Power Law Distribution
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Dimension reduction
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Weighted
average over
nearest neighbor
nodes

Configuration model:
Nodes are unique.
Neighborhoods are all alike.
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Your friends are more popular than you

JEx. 1 —Pick a node i, measure k;

PUO, (k)= ) kP(K)
k

Ex. 2 — Pick a node i, measure k; of its neighbor j
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Dimension reduction
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Dimension reduction

N
dx;
—L = Fou(©) + ) 450(x:(0),%,(0))
j=1 dxege
~ F(xe + pe Xeff) Xeff) = y X
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V) = : X
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dx; : T 4'in
i . Ex i) ( x. = . 1TA4sin
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dL(®) . —
i F(L®X)) + L(s"™MQLE), L(X))

Mapping to B-space reduces the multidimensional system
into an effective one dimensional resilience function
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Biological Resilience
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The parameters of resilience
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