Spring 2013 COP 3503 Recitation Worksheet #2

The first two questions will give you some practice with summations and algorithm analysis while the last two questions will allow you to code some of the ideas dealing with data structures we’ve covered. Work on each of these in pairs. At the end of class, different groups will share their answers to #1, #2 and #3. Question #4 is open-ended and will be discussed in lecture.

1) A Heap Sort of n items works by forming a Heap out of a list of n unsorted items, followed by removing the minimum item in the heap n times in succession. The worst-case run-time of the second portion of this process is O(nlgn). Let n = 2k+1 – 1 and formulate a summation the represents the worst case run time of the second part of this algorithm in terms of k. As a start to your summation, you may notice that the first 2k items that get removed may incur a run time of k steps each, since the height of the heap for those 2k  removals is k. The following 2k-1 removals may incur a run time of k-1 steps each, etc. The last removal will take 1 step.
2) Solve the summation you derived in question #1.

3) The find method in the Disjoint Set class did not implement path compression. Rewrite this code so that it does. The code is provided below:

public int find(int id) {


while (id != parents[id].getID())



id = parents[id].getID();


return id;

}
4) Experiment with writing your own hash function. Off the recitation worksheet link (http://www.cs.ucf.edu/courses/cop3503/spring13/rec/) for this week, find the file “dictionary.txt” and HashTable.java.
