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[rank 3] Compress the text T=“abacabb” using LZ77, showing the output triplets.
[rank 5] Given the string T[1,9]=bbbbaaccdd, compute the Canonical Huffman code for the letters of T assuming as probabilities their empirical frequencies in T. 

[rank 3] Let H be a class of Universal Hash functions h: U -> {0,1,2,...,m-1} and let S be a subset of U formed by n keys. Prove that, if h is taken randomly from H, then the average number of collisions induced by h onto the keys of S is upper bounded by n^2/(2*m). [Comment the formulas you write]
[rank 5] Given a sequence S, let us define the rank of an item its position in the sorted S. Design a randomized algorithm that, given in input an integer k and a sequence S, finds in O(|S|) expected time the item of S having rank k.

[rank 3+3] . Given a dictionary D of 232 strings having the same length L: 

a) compute the error rate of a Bloom Filter which uses an array of 240 bits and an optimal number of hash functions. [Assume that logs are in base 2]
b) Compute for which value of L the Bloom Filter is more advantageous in space than a classic hashing with chaining. [For hashing assume pointers take 32 bits and do not consider the space cost of the hash table]
[rank 4] Execute the Suffix Array construction algorithm (Skew) over the string 

s = abaabacaba, by showing the encoding of the string s0,2 at just the first iteration. (hint: you must show the string of ranks that would be passed to the recursive call.)
[rank 4] Let SA0,2 = (2, 0, 8, 4, 6) and SA1 = (9, 7, 3, 5, 1) be the suffix arrays computed by the Skew Algorithm for the string of the previous exercise. Show how the Skew algorithm would compare the 0-th suffix “abaabacaba” and the 3-rd suffix “abacaba” in constant time.
