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Matricola:
Exercise [rank 3+3+3] Assume that you are given a sequence S of n pairs <string, occ>, in which possibly more than one pair can refer to the same string and occ is an integer denoting a satellite value. Say s is the number of distinct strings in S.
<baco,2><ala,1><bar,5><baco,6><zoo,1><ala,8><baco,3>….

Design an I/O-efficient algorithm that computes the string with the maximum sum of satellite values by discussing and evaluating its I/O-complexity (where M is the size of the internal memory, and B is the disk page size) in the following three cases: 
· M is very small, much less than the number s of distinct strings; 
· M can fit O(s log n) bits and we admit errors (in probability) in the answer;
· M can fit O(s) pointers to strings and O(s) characters and counters (hint: think to a trie-based solution, but not a classic trie…); 
Exercise [rank 5+3] Given the sequence of integers S = 1 2 3 4 6 10 11, 

· compress the entire S via Interpolative Coding
· compress the gaps between the consecutive integers of S by PForDelta using b=2 bits, and base = 1. 
Exercise [rank 5] Let us given symbols and probabilities: p(f) = p(e) = 0.07, p(c)=p(d) = 0.15, p(b)=0.2, p(a)=0.36. Construct the Canonical Huffman code, showing how it is obtained step-by-step.
Exercise [rank 3+5] Answer to the following questions:

a. State and prove the bound for sorting N items in an external-memory model whose disk-page size is B and memory-size is M over D disks via disk striping; and compare it with the optimal bound.
b. Show that the average depth of Treaps is logarithmic in the number of keys, whenever priorities are chosen uniformly at random. 
