Comp 212 March 20, 2000

Scrting by Divide and Cenquer

e Recall the abstract class AScrter ir the handout.

public final void sort(int[] A, int lo, int hi)
{
if (lo < hi) {
int s = split(A, lo, hi);
sort (A, lo, s-1);
sort (A, s, hi);
join(A, lo, s, hi);
+
+

public abstract int split(int[] A, int lo, int hi);

public abstract void join(int[] A, int lo, int s, int hi);
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NVerge Scrt

e Verge Scrt is a easy-split, hard-jcin methcd.

e Merge Scrt takes G(n log n) steps.

— Because each split () divices the array intc twe (almoest) equal-sizec
parts, each elemenrt is join() 'ed log n times.
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Heop Scrt

e Feap Scrt is a hard-split, easy-jein methcd.

e Thirk cf Heap Scrt as an improved (faster) versicr cf Selecticn Sort.

— Specifically, split (), which finds the minimum (maximum) element
in the subarray, is made tc run in G(log n) steps irstead cf G(n)

steps, where n is the subarray length.
* Since split () is perfermed n times, where n is the (cverall}) array

length, Feap Scrt takes G(n log n) steps.
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Heow is split() sped up?

e The elemerts in the urserted perticn of the array are crgarized irto 2
heap.

Unsorted: Heap | Sorted

e —
pr ogr ess
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What is @ Heap?

e A heap is a birary tree that is almost balanced (we allow a variaticn of
at most 1 in path lengths from the roct te the leaves) ard that further
exhibits the keap property:

— the reot, it ron-rull, is the largest key ir the tree, and its lett ard
right subtrees are themselves heaps.

| ar gest key

children are :mmcm//
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Implementing @ Heap?




