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(Abstract)

One slogan of science of complex
networks is “functionality from network topology”.
In order to achieve this slogan, many characteristics
such as degree distributions, average path length,
clustering coefficients, network motifs etc have been
introduced. However, these are all based on the “real
view” on networks, that is, nodes are just points and
an arc or an edge between two nodes indicates
existence of some interaction between the two nodes
and nothing more. In this paper we introduce “dual
views” on networks in contrast to the “real view” in
order to promote further achievement of the slogan.
In a “dual view” we interpret objects as processes.
This is an abstraction from real systems in which
each component has its own process. There are
infinitely many “dual views”, however, we can show
that there is a canonical “dual view” among all
possible ones. We explain mathematical idea to
formulate “dual views” and discuss its application to
the study of complex networks.
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Fig. 1. Switch from the “real view” to a “dual view”.
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Fig. 2. Some examples for calculation of network
transformation L .
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Fig. 3. @;(f) isboth target of d,f and source of 9, f.
VARV RNVARAVAN.
NS e NS D S

Fig. 4. Arcs f and g are called laterally connected if
they are connected by a zigzag sequence of arcs. All four
possibilities are indicated.
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Fig.5 (a) Comparison between clustering of arcs by lateral
connectedness and clustering of arcs based on functions of
neurons in a neuronal network of C. elegans. For each
threshold value we constructed a network in which an arc
between two nodes exists if and only if the number of
chemical synapses from one node to the other node is
more than or equal to the threshold value. We calculated
similarity indices ARI(adjusted Rand index) and
AMI(adjusted normalized mutual information) between
the two clusterings for each threshold value. ARI,,4 and
AMI,,4 are averages for 1000 randomized networks. Error
bars indicate standard deviations. (b) Z-scores for ARI and
AMI. Both of them take their maximum values at
threshold 4 and their values are extremely high (more than
10).
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