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Exercise [rank 5+5] Given a sequence S of items of length n, and an integer m < n/2, 
· show how to select in the streaming model uniformly at random m items from  S, and prove the correctness of the approach (i.e. uniformity and space/time complexity).

· Show the pseudo-code of the reservoir sampling algorithm, its time/space complexity, and prove its correctness.

Exercise [rank 5] Construct a perfect hash for the set of 8 items S={1, 5, 11, 6, 10, 8, 2, 14}, by assuming that the table of the first level has size m=5, and choose all needed hash functions in the class of universal hashes. 
Exercise [rank 5] Given the suffix tree for the string “babacbababad” and assume that the prefix “babac” has been already LZ-parsed, show how the suffix tree can be used to execute the next LZ-parsing step (i.e. identification of the next LZ-phrase) in an efficient way.

Exercise [rank 5] Given the undirected and weighted graph G={(B,A, 4), (B,F, 5), (B,E, 6), (A,C, 6), (A,F, 8), (C,F, 5), (D,F, 3), (D,E, 4)}. Compute the MST via the external-memory algorithm, by assuming that the internal memory can fit 3 nodes.
Exercise [rank 5] Invert the string “acm$aa” by assuming that it has been generated via BWT.
Exercise [lode] Prove that the average space of all second-level tables in Perfect Hashing is O(n).
