Random graphs
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Potential homework problems
1.  Familiarize yourself with the binomial degree distribution
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.  Maybe plot for n=1000, p=1/2 and p=1/1000.

2.  Generate a  random graph in G(n,p).  For several values of p plot degree distribution.  For p=1/n find the connected components and count number of each size.  What do components look like?

3.  Go on the web and find a data base that can be converted to a graph (directed or undirected).  Find one where degree of graph is about 1/n.  Explore properties of the graph such as number of connected components.

4.  In 
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 what is the probability of a vertex of degree logn?

5.  Simplify 
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6.  Generate a graph in G(n,p) with n=1000 and p=2, 3, and 6.  Count the number of triangles in each graph.  Try the experiment with n=100.

7.  Let f(n) be a function that is asymptotically less than n.  Some such functions are 1/n, a constant d, logn or 
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8.  Verify the following table for G(n,p) for large n.
	p=0
	all isolated vertices

	p=o(1/n)
	trees

	
[image: image6.wmf](

)

1

n

p

q

=

but less than 
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	cycles – one per component
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	giant component
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	giant component plus isolated vertices
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	disappearance of isolated vertices, i.e. connected graph

	p=constant
	diameter two


Potential mini projects

1.  In 
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can you find a clique of size greater than 
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2.  What can be said about conditions for a sharp threshold? (Open problem)
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