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Exercise [rank 5+3] 
The following linked list L is expressed as a sequence of pairs (i, succ(i)) and item 2 is its head: L= {(1,6), (2,4), (3,0), (4,8), (5,7), (6,3), (7,1), (8,5)}.

1. Simulate the Divide&Conquer algorithm for the computation of the list ranking in the 2-level model, assuming that the independent sets are {4,5,1} at the first step, {8,6} at the second and {7} at the third step.

2. Show the asymptotic I/O complexity of the list-ranking algorithm.

Exercise [rank 5+4] 
Given the two lists (1, 2, 4, 9, 10, 11, 15, 19, 20, 24) and (3, 20) show the result of their intersection by applying:

· The doubling algorithm

· The shuffling algorithm

Exercise [rank 5] Transform the following algorithm in such a way that its time complexity remains the same but its space complexity gets to O(log n).
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if (k< n) then
return RavoSsecr(S -, k);
elseii (k< (n +
return S[r);





Exercise [rank 3+2+3]

Answer the following questions:

· Explain why the Deterministic Coin Tossing algorithm takes O(log* n) steps.

· Recompute the average length of the sorted runs if the Snow Plow is executed over a sequence in which the probability of an item to go in the heap is 2/3 instead of 1/2.

· Show the lower bound for string sorting and how it is derived.
