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i ! M. E. J. Newman, “Networks: An Introduction”, Oxford, 2010

%3P TED G. LEWIS, “Network Science: Theory and Applications”, WILEY, 2009
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] 1-mAmBoCoD
1 Technological networks
] 2-mAmB
) 2 Social networks
Introduction ) ) 3-mAcB
3 Network of information
. . 4-mAmB
4 Biological networks
5-mAmB
1 Adjacency matrix
2 Weighted networks and directed networks
- 0 I-cAmBoCoD
ergraphs
?/p g P 2-0A0B
. 4 Bipartite networks, trees and planar networks
Mathematics of networks 3-mAmB
5 Degree, paths and components
. 4-0AmB
6 Independent paths, connectivity, cut sets
. 5-0AOB
7 The graph Laplacian
8 Random walks
1 Degree, eigenvalues and Katz centralities
2 Page rank 1-cAmBoCoD
3 Closeness and betweenness centralities 2-0A0B
Measures and metrics 4 Transitivity and reciprocity 3-mAmB
5 Signed edges and structural balance 4-0AmB
6 Similarity 5-0ACB
7 Homophily and assortative mixing
1 Dividing networks into clusters |-mAmBrCmD
. . 2 The Kernighan-Lin algorithm 2-0A0B
Matrix algorithms and o
L 3 Spectral partitioning 3-mAmB
graph partitioning . .
4 Community detection 4-0AmB
5 Modularity maximization 5-0AoB
e |-mAmBeCmD
1 Degree distribution
] 2-0A0B
2 Giant components
Random graphs 3-mAmB
3 Small components
4-0AmB
4 Path lengths
5-0ACB
) 1 Degree distribution |-mAmBrCmD
Random graphs with .
2 Giant components 2-0AoB
general degree
o 3 Small components 3-mAmB
distributions
4 Path lengths 4-0AmB




5-0AcB
) ]-mAmBuCmD
1 Preferential attachment
i 2-0A0B
Models of network 2 The model of Barabasi and Albert .
-mAm
formation 3 The small-world model
) 4-0AmB
4 Exponential random graphs
5-0AcB
]-mAmBaCuD
. 1 Uniform random removal of vertices 2-0A0B
Percolation and network ) )
o 2 Non-uniform removal of vertices 3-mAmB
resilience .
3 Percolation in real-world networks 4-0AmB
5-0A0B
]-mAmBuCmD
1 The SI, SIR, SIS and SIRS models
) . 2-0A0B
) ] 2 Epidemic models on networks
Epidemics on networks ] o 3-mAmB
3 Pair approximations
S 4-0AmB
4 Degree-based approximation
5-0AcB
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2. & > % ! Lecturing with power point slides

3. =& > /3 ! Homework 30%, Midterm exam 30%, and Final Exam 40%

4. %5 7 /R : Power point slides, homework problems and grading available on course web site
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