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Exercise [rank 4+3] 
1. Write the pseudo-code of the Reservoir Sampling algorithm that random samples m items from a sequence of unknown length. 
2. Prove that the probability of extracting any element when the sequence has length n is m/n.
Exercise [rank 5] 
Decode the Bzip-encoding 131331 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, and applying RLE only on runs of 1 whose length is encoded in binary)
Exercise [rank 4+3+3] 
· Construct a Treap for the set of pairs (<3,5>, <9,3>, <15,9>, <5,1>, <10,4>, <4,8>, <2,11>, <7,7>) using a MIN-heap over the y-coordinate (i.e. the priority). (The x-coordinate is the key.)

· Show what happens to the treap when the pair <1,2> is inserted.
· Show the execution of a split at the key 6. 

Exercise [rank 4+4] 
Let us given a computational model with D disks, memory M, and page size B:
· Show the I/O-complexity of multi-way mergesort (for D=1) and discuss what is worse in terms of I/O-complexity between either reducing the memory from M to sqrt(M) or reducing the block size from B to sqrt(B). 

· Describe the technique of Disk Striping and show the I/O-complexity of the multi-way mergesort when applies it on D disks.
