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Motifs in networks

• What is a structural motif?

• A small, connected subgraph that is 
important for a network’s function

• What can you do with structural 
motifs?

• Count them

• Simulate dynamics on 
isolated structural motifs

How can we identify 
motifs that are 
important for 
emergent properties 
of networks?
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Covariance Correlation

Emergence in 2-edge motifs
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Is a system robust?

Robustness

Insensitivity of a function

of a model to a perturbation

Albert et al. 2000
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Doyle et al. 2010
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Link between structure and dynamics

Measures of performance

Mean shortest-path length 

(Efficiency)

Size of the largest connected 

component

Communicability

Centrality measures

Betweenness centrality

Eigenvector centrality

Degree centrality

shortest

Length = 1

all (weighted)

shortest

all ST (weighted)

any



Short or long walks, short or long paths

• View performance measures as functions of walks or paths

• Identify good performance measures from important walks/paths 



System design in machine learning



System design in machine learning



System design in machine learning



System design in machine learning



System design: summary

Microprocesses (walks, paths) help with 

• the choice of a performance measure for studies of robustness

• strategies for designing sparse, robust networks.
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Plug #1: Myself!

Plug #2: Virtual WiNS seminar!

Mathematical modelling, dynamical systems, complex systems,

networks in biology and ecology, natural and artificial neural

networks, system robustness and system redundancy 

On the market for new adventures starting in 2021!

All welcome!

New seminar talks 

starting in October!


