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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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_Courses for .w.h'Ch this course Social Network Analysis, Data Visualization and Application
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The course aims to guide students to fully understand the emerging science of complex networks, the related methods
and their applications. Develop the concept of network science and data science and the capability to solve real problems
by utilizing related network analysis software or programming.
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On successful completion of the course, students should be able to:

e Be familiar with the structure, characteristics and the dynamic patterns of the real networked data, such as
social network, transportation network, biological network and citation network, etc.

e Learn how to analyze real data by software or programming, and explain complex phenomena at larger scales.

e Understand the frontiers of network science and data science, improve the capability of data analysis and
modeling.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Chapter 1 Introduction (2 hours)
Complex system and network science, the emergence of network science, the societal and scientific impact
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Chapter 2 Graph theory (4 hours)

Graphs and networks, degree, average degree, degree distribution, adjacency matrix, weighted network, paths and
distances, connectedness, clustering coefficient
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Chapter 3 Random networks (6 hours)

Random network model, degree distribution, small worlds
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Chapter 4 Scale free network

Power laws and scale free networks, scale free properties, network generating
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Chapter 5 Barabasi-Albert (BA) model (6 hours)

Growth and preferential attachment, BA model, degree dynamics, degree distribution, Non-linear preferential
attachment, diameter and clustering coefficient
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Bianconi-Barabasi %, Fitness, % -2 KHIHER, M4HEL

Chapter 6 Evolving networks

Bianconi-Barabasi model, measuring fithess, Bose-Einstein condensation, evolving networks
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Chapter 7 Degree correlations (4 hours)

Assortativity, measuring degree correlations, properties and applications

8 & Mg EEE (4 30D

fEigy, BIREW, TR EM RSN, MU, JOPR M

Chapter 8 Network robustness (4 hours)

Introduction, percolation theory, robustness of scale free networks, attack tolerance, cascading failures and modeling
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Chapter 9 Communities (4 hours)

Basics of communities, hierarchical clustering, modularity, overlapping communities, applications
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Chapter 10 Spreading (4 hours)

Introduction, epidemic modeling and network epidemics, contact networks, immunization, epidemic prediction

it R ESEEE Textbook and Supplementary Readings

Textbook:
Toroczkai, Zoltan. Network Science\r, Network Sciencelr, Albert-Laszl6 Barabasi, Cambridge U. Press, 2016, 456 p,
$59.99, ISBN 978-1-107-07626-6[J]. Physics Today, 2017, 70(4):55-56.
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This Course has been approved by the following person or committee of authority
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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
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_Courses for YV!HCh this course Social Network Analysis, Data Visualization and Application
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The course aims to guide students to fully understand the emerging science of complex networks, the related methods
and their applications. Develop the concept of network science and data science and the capability to solve real
problems by utilizing related network analysis software or programming.
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On successful completion of the course, students should be able to:

e Be familiar with the structure, characteristics and the dynamic patterns of the real networked data, such as
social network, transportation network, biological network and citation network, etc.

e Learn how to analyze real data by software or programming, and explain complex phenomena at larger scales.

e Understand the frontiers of network science and data science, improve the capability of data analysis and
modeling.
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Chapter 1 Introduction (2 hours)

Complex system and network science, the emergence of network science, the societal and scientific impact
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Chapter 2 Graph theory (4 hours)

Graphs and networks, degree, average degree, degree distribution, adjacency matrix, weighted network, paths and
distances, connectedness, clustering coefficient
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Chapter 3 Random networks (6 hours)

Random network model, degree distribution, small worlds
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Chapter 4 Scale free network

Power laws and scale free networks, scale free properties, network generating
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Chapter 5 Barabasi-Albert (BA) model (6 hours)

Growth and preferential attachment, BA model, degree dynamics, degree distribution, Non-linear preferential
attachment, diameter and clustering coefficient
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Chapter 6 Evolving networks

Bianconi-Barabasi model, measuring fithess, evolving networks
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Chapter 7 Degree correlations (4 hours)

Assortativity, measuring degree correlations, properties and applications
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Chapter 8 Network robustness (4 hours)

Introduction, percolation theory, robustness of scale free networks, attack tolerance, cascading failures and modeling
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Chapter 9 Communities (4 hours)

Basics of communities, hierarchical clustering, modularity, overlapping communities, applications
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Chapter 10 Spreading (4 hours)

Introduction, epidemic modeling and network epidemics, contact networks, immunization, epidemic prediction

M RILESEEE Textbook and Supplementary Readings

Textbook:
Network Science, Albert-Laszl6 Barabasi, Cambridge U. Press, 2016, 456 p, $59.99, ISBN 978-1-107-07626-6[J].
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