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Bubble Sort

Running time:

Best: 0O(n) Ave. / Worst: 0(n?%)

Memory usage: 0O(n)

“the bubble sort seems to have nothing to recommend 1t,
except a catchy name and the fact that it leads to
some 1nteresting theoretical problems”

- Donald Knuth

More writes, more swaps, etc...






Quick Sort

function quickSort(array &%$a, $left, $right) {
$pivot = $al[ceil(($left + S$right) / 2)7;
$1i = $left;
$] = $right;
while ($1 <= $j) {
while ($a[$1i] < $pivot) $i++;
while ($a[$j] > $pivot) $j--;
if ($1 <= $3) {
$tmp = $a[$1i];
$a[$i++] = %$a[$j];
$a[$]--1] $tmp;
I3
I3
if ($left < $j) quickSort($a, $left, $j);
if ($1 < $right) quickSort($a, $i, $right);
return $a;
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Heap Sort

A heap 1s a specific type of binary tree

In a heap, the parent node 1is always
greater than the child

IT you convert your array to a heap,
the root of the heap will be the greatest value

Extract that value, then
convert the rest of the array to a heap again



~___sircbown( $a, O, $1-1H),




Heap Sort

function siftDown(array &$a, $root, $bottom) {
$done = false;
while (($root*2 <= $bottom) && (!'$done))
{
1f ($root*2 == $bottom)
$maxChild = $root * 2;
elseif ($a[$root * 2] > $a[$root * 2 + 1])
$maxChild = $root * 2;
else
$maxChild = $root * 2 + 1;

1T ($a[$root] < $a[$maxChild]) {
$tmp = $a[$root];
$a[$root] = $a[$maxChild];
$a[$maxChild] = $tmp;
$root = $maxChild;

} else $done = true;
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Counting Sort

Find the highest and lowest values 1in the array
and calculate the range

Create another 0-filled array
the size of the range

Populate that with a count of the instances of
each value 1n the array

Now loop through the values 1n the range again
Populating a final array with the
Relevant number of instances of the value



Counting Sort

function cCountingSort(array $%$a) {
$size = count($a);
$min = $max = $a[0];
for($1 =1, %$i < $size; $i++) {
if ($a[$1] < $min)
$min = $%$a[%$1];
elseif ($a[$i] > $max)
$max = $a[$i];
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$range = $max - $min + 1;
$count = array();

for($i = 0; $i < $range; $i++)

$count[$1] = O;
for($i = 0; $1 < $size; $i++)
$count[ $a[$i] - $min ]++;
$z = 0;
for($i = $min; $i <= $max; $i++)
for($j = 0; $j < $count[ $i - $min ]; $j++)
$a[$z++] = $i;
return $a;






Alogrithm Ages

Insertion Sort < optimised 1in 1959 (Shell Sort)
Counting Sort « invented in 1954 (Harold H. Seward)
Bubble Sort « improved in 1980 (Comb Sort)

Quick Sort <« developed in 1960 (C. A. R. Hoare)

Heap Sort <« 1improved 1in the '"60s (Robert Floyd)

Oh, and there's Radix Sort « used by
Herman Hollerith 1n 1887






