
Advaned Data Strutures (spring 2007)Exerise 5 (Wed 25.4, 12-14, C221)1. Cahe-oblivious Euler tour.Design a ahe-oblivious algorithm for omputing the Euler-tour of a tree (seeWiki page on lowest ommon anestor query).
• The input is an array of the tree edges, where eah edge is the pair

〈parentid, childid〉.
• The output is an array of node identi�ers in the Euler-tour order (see arrayE on the LCA Wiki page).The algorithm should use O(N

B logM/B
N
B ) memory transfers. (Hint: Construtthe Euler-tour �rst as a (stati) linked list and apply list ranking.)2. Quiksort in external memory.a) Write a reursive formula desribing the number of memory transfers made bythe ahe-oblivious median-quiksort algorithm desribed at leture.1 Solveit to show that it gives the same result as the analysis in the Wiki page.b) Change the quiksort algorithm so that it works optimally in the ahe-aware model. You an assume an orale that gives you k-quantiles, i.e., k−1partitioning elements to partition the data items into k equal size disjointbukets so that all the items in one buket preede all the items in the nextbuket. Value k must be smaller than the ahe size M .3. Cahe-obliviousness assumptions.The ahe-oblivious model assumes optimal replaement strategy and full asso-iativity. Find out what replaement strategy and assoiativity mean and whatthey are in a modern proessor of your hoie.4. Feedbak.Fill the ourse feedbak form at https://ilmo.s.helsinki.fi/kurssit/servlet/Valinta?kieli=en.

1Notie that the desription has been modi�ed after the leture.


