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list, and “swaps™ them it they are not i order:
Each pair of adjacent elements IS;compared and

[OCESS Edl
S,

one mdexed element less, untily
the first two elements in the list. V\ S KNOW. L UIE
array Is sorted after both of-the nesteaioeps nave

finished.



Compa

We start by comparing th
two elements in the LIist.

This list is an example of
“worst case” scenario for
because the List is In the
opposite order from the
want it sorted (the comp
program does not know t
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As you can see, the larges
number has “bubbled” dc
the bottom of the List afte
first pass through the Lis

O P DN W B O



Comp

For our second pass th

the List, we start by
comparing these first
elements in the List.
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AB

At the end of the second
stop at element number n
because the largest eleme
List is already In the last |
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We start with the first t

elements again at the b
of the third pass.
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At the end of the third pass,
comparing and swapping at
number n - 2.

Swap
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The beginning of the fourt
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The end of the fourt
stops at element nu
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The beginning of the fifth
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Swap

The last pass compare

the first two elements

List. After this comp:

and possible swap, th
smallest element has
“bubbled” to the top.
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Place the first element
Temporary Variable.
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Replace the first eleme
the second element.
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Replace the second ele
with the Temporary Ve
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Sdef bubblesort {(listCopy) :
n = len{listCopy)
while n > 1:
1 =1
while 1 < n:
if listCopy[i] < listCopy[i-11]:
PY 1, 1-1)

1 += 1
n —-=1
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Java Code

public static void bubbleSo
intk =0;
boolean exchangeMade =

/[ Make up to n - 1 passes
/[ are made on previous e

while ((k < list.length - 1)

exchangeMade = false;
K++:
for (intj = 0; j < list.lenc
if (list[j] > list[j + 1]){
swap(list, j, j + 1);
exchangeMade = tru




Int temp = list[Xx];

list[x] = list[y];
list[y] = temp;




C++ Code

void Bubble_Sort (int array, Int length)

{

Int element, Index;

for (element = 1; element < len:
for (index = length-1; index >= element; --Index)
iIf (array[index-1] > arrayfindex])
Swap_Data (array[index-1]; arrayfindexj)s

‘ }  //BubbleSort
D

ngth; ++element)

J

Ch



C++ Code f

void Swap_Data (int &numberd; int &numoer2)

{

Int temp;

temp = numberl;
numberl = number2;
number2 = temp;

¥
[/Swap_Data

Ch



procedure BubbleSort (var IntArray: IntNUmers)s

var
element, index: Integer;
begin
for element := 1 to MaxNum do

for index := MaxNum downto (element + 1)/d@

If IntArray [index] < IntArray [index - 1]

then Swap (IntArray [index]; IntArray [index ="=1)
end; {BubbleSort}

Ch



Pascal Code

procedure Swap (Var numberl; nUMBErZ:INEgen)
var
temp: integer;
begin
temp := numberl;
numberl := numberz;
number2 := temp
end; {Swap}

Ch



BASIC Cod

8000 REM #HHHHHHHHHHHIHIH

8010 REM Bubble Sort

8020 REM #HH#HHHHHHHHHHHHHHHT

8030 FOR ELEMENT =1 TO MAXNUM:i-1
8040 ::FOR INDEX = 1 TO MAXNUM - 1
8050 ::::iiIF N (INDEX) < = N (INDEX + 1) THENI G
8060 ::::::TEMP = N (INDEX + 1)

8070 ::::i:N (INDEX + 1) = N (INBDEX)

8080 ::::::N (INDEX) = TEMP

8090 ::NEXT INDEX

8100 NEXT ELEMENT

8110 RETURN

Ch
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Big - O notation IS used to descrile the EffICIENCY:
of a search or sort. The actual time necessany/ e
complete the sort varies according: to) the SPeedion
your system. Big - O notation 1S;an approximate
mathematical formula to determing ROV many/
operations are necessary toPErfonm thESEACoNk
sort. The Big - O notation: forthe Bukble SerIs
O(n?), because it takes approximately nzp
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sort the elements.



