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	Resources:
	http://ww2.coastal.edu/raross/465/search.html 


	Directions:
	Complete the problem set below. For implementation of the algorithms described you are to use Matlab. Send the solutions to the problems below and implementation of the algorithms to jlassez@coastal.edu and ryarossi@gmail.com.


	Problems:


1. Explain how Spectral Clustering works at the mathematical level. Be very detailed in your response.

2. What are some of the properties of the Laplacian matrix? Be sure to give a detailed description of the algebraic connectively property and explain how this property is used in Spectral Clustering.
3. The function below converts an adjacency matrix into a Laplacian matrix. Convert a small adjacency matrix into a Laplacian matrix and explain the differences.

	function [L] = laplacian(A)
[n,m] = size(A);
v(1,1:n) = 1;
d = v*A;
for i=1:n
    D(i,i) = d(1,i);
end
L = D - A;



4. Using Matlab and the Laplacian function above, find the Eigen decomposition of the graph below. Locate the Fiedler vector that is associated with the algebraic connectivity and paste it below.
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5. Using the Fiedler vector, show how you cluster/partition the graph.
6. Now complete the same procedure on the graph below. Be sure to show the clusters and explain how you came up with these clusters.
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7. Explain how you could use the Fiedler vector to do a hierarchical type clustering of the graph.
8. What are some of the problems with Spectral Clustering?
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