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1. [rank 4] Describe the randomized algorithm for extracting I/O-efficiently an independent set from a list. 

2. [rank 4] State and prove the main theorem that underlies the multi-pivot selection in external quicksort, which guarantees balancedness among the formed buckets. 
3.  [rank 4] Let us given the strings S = {abac, abra, bacco, bei, acat}, show the structure of a Ternary Search Tree built by inserting them in alphabetic order. 
4. [rank 6+3] Let us given the string T = abababca
a. Compress via LZ77, LZ78, LZW, showing the auxiliary data structure possibly used by each one of these algorithms
b. Show the text that you obtain by decompressing the LZW sequence:  
0 1 2 4 3 6, and assuming that the alphabet is {a,b} with codes {0,1}
5. [rank 3+3+3] Given the graph G = {(a,b) (a,d) (b,c) (c,a) (c,e) (d,b) (d,e) (e,c) }, set the weight of the edge (x,y) as rank(x) * rank(y) mod 7, where rank(x) is the rank in the alphabet of letter x, counting from 2. 

a. Compute the MST of G via the Prim’s algorithm (showing all steps and used data structures)
b. Compute the Shortest Path Tree from node a using Dijkstra’s algorithm (showing all steps and used data structures)
c. Show how to compute the MST of G in the case of an internal memory able to store just 3 nodes (commenting the approach). 
[rank *] State the Steiner Tree problem, describe an algorithm to 2-approximate it, and prove that approximation bound.
