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The Basic Problem

Given an array: x[0], x[1], ... , X[size-1] reorder entries so that

X[0] <=x[1] <=... <=Xx[size-1]

 That is, reorder entries so that the list is in increasing (non-decreasing) order.

We can also sort a list of elements in decreasing (non-increasing) order.
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Example

Original list:
10, 30, 20, 80, 70, 10, 60, 40, 70

Sorted in non-decreasing order:
10, 10, 20, 30, 40, 60, 70, 70, 80

Sorted in non-increasing order:
80, 70, 70, 60, 40, 30, 20, 10, 10
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Selection Sort
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SELECTION SORT: the idea

General situation :
0 k size-1

x: [ smallestelements, sorted | remainder, unsorted

Step :

* Find smallest element, mval, in x[k..size-1]
- Swap smallest element with x[k], then increase k.

0 k mval size-1

! !

swap
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Subproblem

[* Find index of smallest element in x[k..size-1] */

int min_loc (int x[ ], int k, int size)

{
int j, pos;
pos = k;
for (j=k+1; j<size; j++)
if (x[j]<x[pos])pos =j;
return pos;
}
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Selection Sort Function

[* Sort x[0..size-1] in non-decreasing order */

int sel_sort (int x[ ], int size){
int k, m, temp;

for (k=0; k<size-1; k++){
m = min_loc (X, k, size);
[* Exchange x[k], x[m]*/
temp=x[k];
x[k]=x[m];
X[ m] = temp;

}
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Example
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171 -5
171 -5
17 -5
171 -5 12 | 21 | 45 | 142




Bubble Sort
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BUBBLE SORT: the idea

General situation:

X: 0 In every pass we go on comparing
neighboring pairs, and swap them
if out of order.

For j =0 to k-1, if x[j] is larger than
x[j+1], interchange them.

unsorted

At the end of this iteration, the
‘next largest’ element (among the
unsorted part) will settle at x[k].

=t sorted

Lighter elements
size-1 bubble up. Heavier
elements settle down.

INDIAN INSTITUTE OF TECHNOLOGY KHARAGPUR

unsorted
k-1

——» sorted

size-1

10



Bubble Sort

void bubble_sort (int x[], int size) {
for (i=0; i < size; i++)
for (j=0; j < size-i-1; j++)
if(x[j] > x[j+1]) {
Il interchange x[j] and x[j+1]
t=x[]; x[] = x[+1]; x[+1] = ¢;
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How do the passes proceed?

In pass 1, we consider index 0 to size-1
In pass 2, we consider index 0 to size-2
In pass 3, we consider index 0 to size-3

In pass size-1, we consider index 0 to 1.
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Many other sorting algorithms

The two algorithms we discussed — Selection Sort and Bubble Sort — are simple but inefficient
There are several other more efficient algorithms for sorting:

Mergesort

Quicksort

Heapsort

You may study these if you take courses on Algorithms in your senior classes
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