
Reshuffling of the Helicobacter pylori network

Protein interaction network (http://www.cosin.org)
(N = 832, kmax = 13, K = 1465)

Random rewiring lowers OdC. The ensemble average is strictly monotoneous.

Claussen, Physica A 375, 365 (2007)
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Complexity of cell division networks

Adjacency matrix of cells of nematode C.elegans (Exp.: A. Krämer)

. . .

0 5 10 15 20 25
State number

0

1

2

3

4

5

6

O
ff

di
ag

on
al

 C
om

pl
ex

ity
 (

O
dC

)
. . .

Here OdC saturates when the main geometric types of cell pairs are established:

bulk-bulk, bulk-surface, surface-surface
i.e. the degree correlation matrix consists of three clusters.

Claussen, in: Math. Mod. of Biol. Syst., ed. A. Deutsch et al., Birkhäuser 2007
(arXiv:0712.4216)
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What is a complex graph/network?

The history
2003 , 10th Nov, Dresden, DDHS Three independent contributions...

Hildegard Meyer-Ortmanns Proposal of a complexity measure for networks Physica A 337, 679

Jens Christian Claussen Parameter estimation in small scale-free networks Physica A 375, 365

Thomas Wilhelm Nonbinary networks Physica A 385, 385

2006 Dresden DYONET: Claussen: “What is a complex network?”

2008 Physica A: Kim & Wilhelm: “What is a complex graph?”

2008 Norwich NETSCI: Session on Graph Complexity
– Evolution of complex (SF) graphs P. Minnhagen & S. Bernhardsson
– Beyond modularity... J. Reichardt & White
– From probability distributions... E. Olbrich
– Information-theoretic approach... A. Hintze & C. Adami

Jens Christian Claussen – p.8/8



All n=7 graphs

m edges

Why 15? Why empty?

Pure topological complexity for G(n=7,m=12)



Most complex n=7 graphs



Real world graphs



Other approaches …

• Luciano Costa et al.

Characterization of complex networks: a survey of measurements. 

Advances in Physics 56 (2007) 167-242 

Seeking for Simplicity in Complex Networks 

http://arxiv.org/abs/physics/0702102

• A. Díaz-Guilera

Dynamical and spectral properties of complex networks

• …



The following talks …

• Reichardt & White

Analysis of generalized community structures in complex networks

(in clique no interesting groups of nodes)

• Minnhagen & Bernhardsson

relationship of scale-freeness and evolution

• Olbrich et al.

Application of known complexity measures to characterize

graph complexities

• Hintze & Adami

New graph complexity measure (Relative entropy, zero for clique)


