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This course introduces some basic theories and algorithms of graphical models and their applications in
the Internet, social media, recommendation systems, biology and other fields. This is a course with
distinctive interdisciplinary characteristics. Mathematical methods will involve graph theory,
generating function, branching process, Bayesian network, factor graph, cavity method, percolation

phase transition, information theory, machine learning, big-data, etc
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Teaching Methods
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Section 1 faj /- (2 2ER)
Introduction
Section 2 e SR — SRR AR S (2 220D

Basic knowledge about graph and probability theory

Section 3 KRR E 48 (12 220F) Searching in large scale graph
AR 382 Searching in hyperlink environment




THi [A) 3= #5482 Subject—oriented searching

BERERAERR S L4+ Link spam

Efi T 50U Hubs and authorities

INE TR 2% 7S EE A E] Small world and 6-degrees of separation
28] _E 4 B8 &R Decentralized searching on spatial graph
B EHI 28038 & Decentralized searching on binary graph

Section 4 RINAEE] FF4E4E (12 228F) Spreading in large scale graph
RS 0 HdfE Generating function and branching process
I Y% Epidemic contagion

Bt Percolation

B 4ER R 95 584 Vulnerability and robustness

HBIE AL, Supercritical spreading

A F RS BA% 3% Information spreading on social media
R IVE4Y Viral marketing

3 FERZI 3-degrees of influence

EM4&3% High order spreading

Section 5 AR (6 2%#FF) Community Detection

047, Spectral analysis

DUH-HrHEWT, Bayesian inferences

il 544 Encoding and community

RIMAE 2% F ) PE 5% Fast algorithm for large scale graph

Section 6 B LER T (8 221 Graph Structure Prediction
S RSt Recommendation system

BEPRTRM Link prediction

BENLEI WS Encoding of random graph
FEFFRIMFLIE Structure predictability
TS KA EF s Node to vector

B 2% Graph neural network

Zi) T Drug prediction

Section 7 B EHIHERT (6 221 Inference in Graphical Models
JI-Hr R %% Bayesian networks

A BB Pairwise graphical models

K7 Factor Graphs,

{SAE%H: Belief propagation algorithm

Section 8

Section 9

Section 10
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Course Assessment
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Textbook and Supplementary Readings
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