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Abstract  

The aim of this series of lectures is to present some basic introduction to the field of 

complex networks from the point of view of definitions, modelling and applications. 

Amongst the various topics we can list 

 
1. Introduction to graphs 

1.1 Graphs, directed graphs, and weighted graphs  

1.2 Trees  

1.3 Vertex correlation, assortativity  

1.4 Hierarchical properties of graphs  

1.5 The properties of scale-free networks  

2. Graph structures: communities  

2.1 Introduction  

2.2 Typical subgraphs, motifs  

2.3 Classes of vertices  

2.4 Centrality measures, betweenness, and robustness 

2.5 Clustering detection, modularity 

2.6 Communities in graphs  

3. Scale-invariance, The origin of power-law functions and main models 

3.1 Random graph model  

3.2 The small-world model  

3.3 The Barabási-Albert model  

3.4 Modifications to the Barabási-Albert model  

3.5 Copying models  

3.6 Fitness based model 

Plus a brief description of some real networks. 
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