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Exercise [rank 4+3] 
1. Write the pseudo-code of the algorithm that random samples m items from a sequence of known length n by means of a scanning approach. 
2. Simulate the algorithm of point 1 by drawing m=2 items from a sequence of length n=8: [a, b, c, d, e, f, g, h], and assuming that at every step the probabilities p drawn by the algorithm are [0.5, 0.5, 0, 0.5, 1, 0.1, 1].
Exercise [rank 5] Decode the Bzip-encoding 030330 assuming an alphabet {a,b,d} and a position of 5 for the special symbol # in the BWT, counting from 1. (hint: Recall the compression sequence BWT + MTF with list (a,b,d) and counting from 1 + RLE only on runs of 1)
Exercise [rank 4+5+4] Given a set S of 2D points {(1,7), (2,1), (3,5), (4,1), (5,4), (6,2)}, 

1) build a Treap by assuming that the x-component refers to the key and the y-component refers to the priority of every item. 

2) design an algorithm that solves, via only splits and top or delete keys, the three-sided range query [a,b] x [c, +infty] over S. State its space and time complexity.
3) simulate the algorithm of the previous point over the three sided query [2,6] x [3, +infty] of the 2D space.
Exercise [rank 5] Construct a minimal ordered perfect hash for a set of 8 strings {aaa, aab, aba, abb, …, bbb} by assuming hash functions h1(s) = s[1] + 3 * s[2] + 5 * s[3] mod 11 and h2(s) = (s[1]+s[2]) * 3 + s[3] mod 11  (hence m=11), where s[i] is the i-th character of string s represented as a=2 and b=3.

Exercise [lode] State and prove the lower-bound for the Sorting on a disk model with memory M and page size B.
