CIS 5930-09 Special topics

Advanced Algorithms

Spring 2005

Assignment 3

Due: 8 Apr 2005

1. (10 points) Give an efficient parallel algorithm for performing matrix-vector multiplication using a 2-D decomposition, such that the vector is initially distributed across the first row of processors. (The algorithm we discussed in class initially had it distributed across the first column of processors.) 

2. (10 points) (a) Give the Laplacian of the following graph:


(b) Assume that an eigenvector for the smallest eigenvalue, of the Lapacian of the graph shown above, is (1 1 1 1 1 1), for second smallest eigenvalue is (0.2 0.4 0.6 0.5 0.7 0.8), for the largest eigenvalue is (0.4 0.2 0.5 0.6 0.7 0.8), and for the second largest eigenvalue is (0.2 0.4 0.5 0.6 0.7 0.8). (These are not necessarily correct eigenvectors, but pretend that they are.) Which eigenvector is used by the spectral method to bisect the above graph? Show the resulting partitions.

3. (10 points) Give (i) an algorithm for matrix-vector multiplication that has cache complexity of (n2) under the ideal cache model, and (ii) another algorithm with a cache complexity of (n2/L).

4. (10 points) Show all steps involved in finding the 5 th smallest number from the following list of numbers, using the randomized selection algorithm: 2   5  16  10  11 3  8  4   22  9. Use the following random sequence, with elements in (0,1): 0.95  0.4  0.5  0.85  0.7.
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