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6ª Lista de Exercícios

1 – If x is a nonroot node in a binomial tree within a binomial heap, how does degree[p[x]] compare to degree[x]?

2 – Suppose there is no way to represent the key -∞. Rewrite the BINOMIAL-HEAP-DELETE procedure to work correctly in this situation. It should still take O(lg n) time.

3 – Discuss the relationship between inserting into a binomial heap and incrementing a binary number and the relationship between uniting two binomial heaps and adding two binary numbers.

4 – Professor Pinocchio claims that the height of an n-node Fibonacci heap is O(lg n). Show that the professor is mistaken by exhibiting, for any positive integer n, a sequence of Fibonacci-heap operations that creates a Fibonacci heap consisting of just one tree that is a linear chain of n nodes.

5 – In a Fibonacci heap, suppose we generalize the cascading-cut rule to cut a node x from its parent as soon as it loses its kth child, for some integer constant k (the standard rule uses k = 2). For what values of k is D(n) = O(lg n)?

6 – Show the data structure that results and the answers returned by the FIND-SET operations in the following program.

Use the linked-list representation with the weighted-union heuristic.

01.   for i = 1 to 16

02.     do MAKE-SET(xi)

03.   for i = 1 to 15 by 2

04.     do UNION(xi,xi+1)

05.   for i = 1 to 13 by 4

06.     do UNION(xi,xi+2)

07.   UNION(x1,x5)

08.   UNION(x11,x13)

09.   UNION (x1,x10)

10.     FIND-SET(x2)

11.     FIND-SET(x9)

7 – Do the previous exercise using a disjoint-set forest with union by rank and path compression.

8 – Give a sequence of m MAKE-SET, UNION, and FIND-SET operations, n of which are MAKE-SET operations, that takes ((m lg n) time when we use union by rank only.

9 – Show that any sequence of m MAKE-SET, FIND-SET, and UNION operations, where all the UNION operations appear before any of the FIND-SET operations, takes only O(m) time if both path compression and union by rank are used.  What happens in the same situation if only the path-compression heuristic is used?
