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Exercise 1 [rank 4+2] Given the undirected and weighted graph 
G={ (A,B, 2), (A,F, 4), (A,E, 6), (B,C, 1), (B,F, 3), (C,D, 3), (C,F, 5) }.

· compute the MST via the PRIM’s algorithm by detailing the use of its data structures and starting from the root-node A. 
· discuss the efficiency of PRIM’s algorithm when the graph grows in size (i.e. as a function of m and n).
Exercise 2 [rank 8] Given the string S = “amaca$” show the result of the compression via the algorithmic pipeline BWT + MTF + RLE1 + Huffman. Assume that MTF counts symbol positions from 1.
Exercise 3 [rank 4+3] Construct two (maximum-priority) treaps: T1 contains the set of pairs <key,priority> equal to { (1,7), (2,2), (3,9), (4,4) } and T2 contains the set of pairs <key,priority> equal to { (5,3), (6,6), (7,0), (8,1) }.
Then show how to merge T1 with T2.
Exercise 4 [rank 3] Prove that in an undirected cuckoo graph of r nodes and n edges, the probability that two nodes are connected by a path of length L is at most 

c^{-L}/r, when r ≥ 2cn.

Exercise 5 [rank 3+3] Given the string S=annapanna, compute its parsing LZ77 and LZ78.
