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Exercise [rank 3+4+6+3] Consider the problem which requires to compute the intersection between two sorted sets A and B of size n and m respectively, m < n.
· Propose a solution taking O(n+m) time.
· Propose a solution taking O(m log n) time.
· Propose a solution taking O(m (1 + log n/m)) time.
· Show that the last time bound is optimal in the comparison model.
Exercise [rank 4] Describe the skip list data structure and state its time complexity for searching, inserting or deleting items in a set of size n.
· Show a skip list over the set S={1, 5, 7, 9, 10, 11, 15} assuming that the coin tosses where the following ones for each item: 1-HHT, 5-T, 7-HT, 9-HHHHT, 10-HT, 11-HHHT, 15-HHHHHT.
· Show how to search for the item 10 in that skip list

· Prove that the average depth of the skip list is O(log n)
Exercise [rank 6+4] Given a tree T of size n, 
· describe a data structure that takes O(n log n) space and solves Lowest-Common-Ancestor (LCA) queries among pairs of leaves of T in O(1) time. [warning: notice that the space is O(n log n) and not the optimal one O(n)]
· Apply the proposed solution over the tree rooted in 1 and defined by the following edges: (1,2); (1,3); (1,4); (2,5); (3,6); (3,7).

Exercise [lode] State and prove the lower bound for sorting n items in a disk-memory system.
