Assignment 3 (Random Graph)
1. In Erdos Renyi graph, the nodes are connected randomly with probability p. The topological properties of the graph depend on the probability p.  Write a simulator in C which plots the change in the diameter, average distance between the nodes and clustering coefficient with respect to the connection probability p. The result should be obtained for different number nodes N and at least 500 different cases.

2. It has been observed that the average number of first neighbors in a random graphs can be calculated by G0’(1) where G0(x) is the generating function. Similarly average number of second neighbors can be calculated by G0’’(1). Is it true that the average number of mth neighbors can be calculated by G0m(1). Explain with the help of detailed mathematical logic.
3. Let pk be the degree distribution of a network. Calculate the probability of finding an edge between two nodes having degree k1 and k2 where k1 and k2 are two arbitrary integers. 
4. Find the average component size and giant component size of 
a. Erdos Renyi graph (pk = zke-z/k!
b. Power law network (pk=ck-α)

c. Network with exponential degree distribution (pk=c*e-k)

5. (a) Write a program that takes three inputs to build a Erdos Renyi graph: the number of nodes N, conncetion probability p and a randomness value p1. Probability p has the same significance as Erdos Renyi graph (like problem 1). Another input p1 will reflect the fraction of edges that should be randomly rewired. For example, if you have 10 edges in your network and p=0.1, then on average 1 edge will be removed and rewired. Your program should generate a Erdos Renry graph with the input number of nodes N. You should then randomly rewire the correct number of edges based on p1. After your graph has been generated, compute the average degree,  average clustering coefficient and average shortest path length for the graph. Take at least 500 differenty cases. Your program should produce output in the following format (where you will substitute the correct values):

Number of nodes: 100
Average Degree: 3
p= 0.4 

p1=.01

Output

Average degree : 3.6

Average Clustering Coefficient: 0.65
Average Shortest Path Length: 4
(b) Also show/explain the impact of the rewiring probability p1 upon the average degree, clustering coefficient and average shortest path length. 
