Algorithm Engineering
1 February 2011
Exercises  [ranks 10 each]
1. Consider the notion of Universal Hashing: 
a. provide its formal definition;
b. provide an example of family of universal hash functions;
c. prove that for the class of point (b) holds the “universal”-property;
d. show that the class ha(x) = (x + a) mod m, where 0 ≤ a < m, is not universal.
2. Given the string S=annapanna,

a. Compute the Burrows-Wheeler Transform 
b. Compute the LZ77 parsing
c. Compute the LZ78 parsing
3. Describe the algorithm MultiKey-Quicksort, specify its time complexity, and finally show its behavior on the following array of 8 strings S=[zoo, zoa, boa, bat, abi, bus, zio, hat].

