Theory of Random graphs
1. Different random graphs and their properties, degree distribution, Erdos Renyi graph, scale free networks, small world networks, Random graphs as a tool to model the networks, construction of random graphs. 
2. Concept of giant component, phase transition, different properties related to giant component and their mathematical explanation
3. Different properties of E-R graph and scale free networks, average degree and its impact upon the formation and size of the giant component

4. Generating function formalism, properties of generating function, calculating moments, average degree, distribution of the number of second neighbors etc. Case study of these properties for E-R graph and scale free networks, component size distribution, analytical explanation for phase transition and giant component formation.
