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These slides show an example of sorting an array
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* Sorting

* Want to put the contents of an array in order

* Multiple algorithms have been developed over time

e Selection Sort
e Bubble Sort
* |nsertion Sort

9
* Quicksort
* Quickersort
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* Bubble Sort - conceptual

* Sort an array of numbers into ascending or descending
order
 Split the list into 2 parts: sorted and unsorted
* Find the smallest(largest) element in the unsorted part of the list
* Move that element to the end of the sorted list
 Move the sort boundary up by 1 element

sort
boundary
sorted unsorted
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* Bubble Sort - conceptual

sort
boundary
sorted unsorted
sort
boundary
sorted — unsorted
\ v J
L __ii3

Smallest (largest) element

ELE 1601 4 © tj



ELE 1601

* Bubble Sort — implementation

 How do we find the smallest(largest) element in the
unsorted list?
* Bubble it up to the beginning of the list

e Compare 2 side by side elements
* |f in correct order, small = large(large = small), leave them alone
* If not in correct order, swap them

sort

boundary
sorted unsorted
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* Bubble Sort — implementation

sort

sorted o unsorted
-1 11892 v
sorted unsorted
-1 118192 swap
sorted unsorte><
-1 118|219 swap
sorted un%@d
-1 1121|1819 v
sorted unsorted
-1 112819 CiVap
sorted >< unsorted G asiccies
1 3121819 Shift boundary i |
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* Bubble Sort — implementation

(Bubble Sort)

bdry =0
bdry ++ dry n
< last
Yy
bub = last
bub -

ary[bub] <
ary[bub —1]
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* Bubble Sort — implementation

¢ void bubbleSort({int myArray[], int last){ CBUbee Sort)

// Bubble sort function

ff Sort an array into ascending order bdry'— 0

inputs: the array to sort _ bdry ++ dry n
/ the index of the last element

{not the size) < IaSt

// outputs: sorts the array by reference Y

iﬁt tmp;

int bdry;

int bub;

'/ outer loop - time to move boundary?

fﬁr(hdry = @; bdry < last; bdry++)q{

// inner leop - swap yes/no - shift left
for{bub = last; bub > bdry; bub--){
if(myArray[bub] < myArray[bub - 1]){
tmp = myArray[bub];
myArray[bub] = myArray[bub - 1];
myArray[bub - 1] = tmp;
Y/ end it
} // end inner

ary[bub] <
ary[bub —1]

swap

} // end outer

return;
i // end bubbleSort
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* Bubble Sort — usage

! void bubbleSort(int myArray[], int last){
* bubble sort_example.c '/ Bubble sort function : inated> (exit
: =terminated> | exIit v
Created on: Jan 23, 2819 Sort an array into ascending order 9 8 76 5 4 3 2
Author: johnsontimoj h N .
the array To sort R s
the index of the last element g g ; E g : i :
(not the size)
: sorts the array by reference 2 &7 6 2543
o B 7F 26543
Array example for lecture int tmp; 98276543
int bdry; 9 2 87 65 43
Bubble sort int bub; 2987665423
// outer loop - time to move boundary? || 7o o T T T2
for(bdry = @; bdry < last; bdry++){ ; : : ; E : : 2
Includes . // inner loop - swap yes/no - shift left /2 87 3 685 4 inner
#include <stdioc.h> for{bub = last; bub > bdry; bub--){ 2l 8 27 65 4
if(myarray[bub] < myArray[bub - 1]){ 2'9 3 2 7 68 5 4
'/ Global Variables tmp = myArray[bub]; 2 39 B 768654
myArray[bub] = myArray[bub - 113 || oo e~
// Function Prototypes , I_myA;r‘?j«f'[bub - 1] = tmp; 2 39 B 7 8465
void bubbleSort{int myArray[], int last); p /) end 1 2 39 87 465 outer
void int \ . . print_array(8, mybrray); e
print_array(int num_elements, const int the_array[]); o Wy ey 2 39 8247 665
printf("Wn");
. . . Y /4 end inner 2 29 4 8 7 6 5
Fint main(void)q{ 2349 87 665
//CC Composer I/0 issue printf("---------oooo- Wty ] e -
setbuf(stdout, NULL); // disable buffering } // end outer 2349 8756
232493 B85 76
/ Local variables | return; . 22495 E7E
int size; } // end bubbleSort 2 3 aca 8 7T7E
size = B; . . . T [
. wvoid print_array(int num_elements, const int the_arra
int my_array[8] = { 9, 8, 7, 6, 5, 4, 3, 2 }; iﬁt iy ¥ - - vt 2 2459 2 &7
print_array(8, my_array); for(i=@; i<num_elements; i++){ 23459687
printf("\n"); printf("¥i ", the_array[i]); 2324569 E
printf("\n"); 2
} // end print_array 2 3 45 5 9 782
bubbleSort(my_array, (size - 1)); 2 3458 7 9 B
return 8; 2 324586 7 EO9
+ 4/ endm@in RNl 1 Ity ----- - — — — - =9 |
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e Bubble Sort

 Efficiency - Bubble sort takes

* N outer loops
* (N(N-1))/2 inner loops

e and a maximum of (N(N-1))/2 exchanges
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