ClVv 201
COMPUTER METHODS FOR PROBLEM SOLVING

Lecture 10
Sorting

SHOE By Jeff MacNelly
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Bubble Sort

public void bubbleSort (Zip[] zips, int n)
{

int j, Kk;
for (k=n-1; k>=0; k--) {
for ()J=0; j<k; j++) {

if (zips[j].zip > zips[j+1].zip) {
swap(zips, j, j+1);

Complexity:

* N?/2 comparisons

* n?/4 swaps on average

* N%/2 swapsin worst case S

o0
o)
e



| nsertion Sort

public void insertSort (Zi p[] zips, int n)
{ int i, j=-1, k, max;
for (k=n; k>1; k--) {
max = 0;
for (i=0; i<k; i++) {
if (zips[i].zip > mx) {
max = zips[i]. zi p:
}
}évvap(zips, k-1, j);
}
}
Complexity:

* N?/2 comparisons
* N SWaps on average
* N SWaPs in worst case




Quick Sort

public void quickSort(Zip[] zips, int left, int right)
{
int i, |ast;
if (left >= right) return;
swap(zips, left, (left+right)/2);
| ast = left;
for (i=left+l; i<=right; i++) {
if (zips[i].zip < zips[left].zip) {
| ast ++;
swap(zi ps, last, i);
} |
swap(zips, left, last);
qui ckSort (zips, left, last-1); ival
qui ckSort (zi ps, last+1, right); Recursive!
}
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Complexity: 0000
* (2/3)n log n comparisons  2n |0g N comparisons in worst case

* (1/3)nlogn swaps on average ¢« nlogn swapsin worst case



Swapping

voi d swap(Zip[] zips,

int i,
Zip tenp;

i f (animte) {
GL. col or ( Col or. bl ack) ;
GL. pnt 2(i,
GL. pnt 2(],
}

tenp = zips[j];
zips[j] = zips[i];
zips[i] = tenp;

I f (animate) {
GL. col or (Col or.white);
GL. pnt 2(i,
GL. pnt 2( ),

zips[i].zip);
zips[]].zip);

zips[i]. 2|p);
zips[]].zip);

int j) |

zi ps[ 1] isapointertoZi p.
Even if class Zi p were huge,
swap would be easy.

Would be niceif swap didn't
have to know about Zi p.




Complexity

| og(n)
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. 0486e+06
.0737e+09
. 0995e+12
. 1259e+15
. 1529e+18
. 1806e+21
. 2089e+24
. 2379e+27
.2677e+30
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Complexity n3 2"

n=10 0.001 sec 0.001 sec
n=25 0.016 sec 33.55 sec
n=50 0.125 sec 35.70 yrs
n=7175 0.422 sec 11,979,621 cen




