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Figure 1.1: The social network of friendships within a 34-person karate club [421].
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Figure 1.2: Social networks based on communication and interaction can also be
constructed from the traces left by on-line data.” In this case, the pattern of e-
mail communication among 436 employees of Hewlett Packard Research Lab is su-
perimposed on the official organizational hierarchy [6].  (Image from http://www-
personal.umich.edu/ ladamic/img/hplabsemailhierarchy.jpg)
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Figure 1.3: The network of loans among financial institutions can be used to analyze the roles that different

participants play in the financial system, and how the interactions among these roles affect the health of
individual participants and the system as a whole The network here is annotated in a way that reveals its

dense core, according to a scheme we will encounter in Chapter 13. (Image from Bech and Atalay [50].)
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Figure 1.4: The links among Web pages can reveal densely-knit communities and prominent
sites. In this case, the network structure of political blogs prior to the 2004 U.S. Presiden-
tial election reveals two natural and well-separated clusters [5]. (Image from http://www-
personal.umich.edu/ ladamic/img/politicalblogs.jpg)
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Figure 1.7: From the social network of friendships in the karate club from Figure 1.1, we
can find clues to the latent schism that eventually split the group into two separate clubs
(indicated by the two different shadings of individuals in the picture).
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Figure 1.11: When people are influen¢ed by the behaviors their neighbors in the network, the
adoption of a new product or innovation can cascade through the network structure. Here,
e-mail recommendations for a Japaiese graphic novel spread in a kind of informational or
social contagion. (Image from Leskgvec et al. [271].)
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Figure 1.12: The spread of an epidemic disease (such as the tuberculosis outbreak shown
here) is another form of cascading behavior in a network. The similarities and contrasts
between biological and social contagion lead to interesting research questions. (Image from
Andre et al. [16].)

CQ5CQJLL a\} LQL)QA/cOJ’
here oo |

4



Qq,o&e CZ>

ijUUQVM_, — {Qﬂd JgV\QM/L/C_S
e ¢ {Y\n(m( WO( \l"\ﬁ)ﬁ/l/wzj
3(@% \«L“K/\,( J‘-/lUCé(j' Q:J(

bio (}XQJ gpidmics  ore
U%J[O ( ]V\ %int{(\m

Q—JLOUJF \J’Q&ﬁ fﬂoc@m Lﬁ ()ULch[L
\HM\JBC f@m&j [
V\M&JOHZJ



0O\ §

Complex

Network Analysis
in Python
Recognize » Construct > Visualize >
Analyze > Interpret
v

Dmitry Zinoviev
edited by Adaobi Obi Tulton




“\ J T
5( w@i@o@g

Macoy Dl (bihon

Package Us€ jion Package—~_Used version
python 2.1

matplotlib 2.0.2 community 0.10
nltk 3.2.5 numpy 1.13.3
pandas 0.22.0 pygraphviz 1.3
wikipedia 1.4.0 scipy 1.0.1
toposort 1.5
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Technological networks Communication systems; transportation; the
Internet; electric grid; water mains

Biological/ecological Food webs; gene/protein interactions; neural
networks system; disease epidemics
Economic networks Financial transactions; corporate partnerships;

international trade; market basket analysis
Social networks Families and friends; email/SMS exchanges;
professional groups
Cultural networks Language families; semantic networks; literature,
art, history, religion networks (emerging fields)




Implementation language

Language bindings
Installation effort
OpenMP support
Relative slowdown”
Built-in community
detection

Built-in advanced
layouts

graph-tool
C/C++
Python
Hard
Yes

1

Yes

Yes

iGraph NetworkX
C/C++ Python
C, Python, Python
Medium Easy
No No
1-4 40-135
Yes No
Yes

NetworKit
C/C++
C++, Python
Medium
Yes
N/A
Yes

Yes



