Quick Sorting & Quick Selecting



Basic Ideas

Pick a “Pivot” value, P
Create 2 new sets without P

S is a set of numbers

Items smaller than or equal to P Items greater than or equal to P




Basic Ideas

Pick an element, say P (the pivot)
Re-arrange the elements into 3 sub-blocks,

Repeat the process recursively for the left- and right- sub-blocks.
Return {quicksort( S 1), P, quicksort( S 2) }.



Basic Ideas

Note:

The main idea is to find the “right” position for the pivot
element P.

After each “pass”, the pivot element, P, should be "in place”.

Eventually, the elements are sorted since each pass puts at
least one element (i.e., P) info its final position.

Issues:
How to choose the pivot P ¢
How to partition the block into sub-blockse



Example of Partitioning




...Example of Partitioning continuved




...Example of Partitioning continued




Another Quick Example

aclect and hide pivot

partition

reatore pivot

aclect and hide pivot




... Another Quick Example continved

acleet and hide pivot
partition

rcatore pivot
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straight inacrtion sort




Implementation : Quick Sort function

void quicksort (arr[], low, high) {
if (low < high) {

pi = partition(arr, low, high);
quickSort(arr, low, pi - 1);
quickSort(arr, pi + 1, high);

}
}



Implementation : Pariitioning function

int partition (int arr[], int low, int high) {
int pivot = arr[high];
inti= (low - 1);
for (int ] = low; | <= high-1; j++) {
it (arr[j] <= pivot) {
i++:
swap(&arr[i], &arr[j);

}

}
swap(&arr[i + 1], &arr[high]);
return (i + 1);



Driver Code

void printArray(int arr[], int size) {
int i;
for (i=0; i < size; i++)
printf("%d ", arrli]);
printf("n");
}

int main() {
int arr[] ={10, 7, 8, 9, 1, 5};

int n = sizeof(arr) / sizeof(arr[0]);

quickSort(arr, 0, n-1);
printf("Sorted array: n");
printArray(arr, n);
return O;

#include<stdio.n>

void swap(int* g, int* b) {

intt=*aq;
*a =*b;
o =1,

}



Why Quick Sort is preferred over
Merge Sort for sorting Arrays?

Quick Sort in its general form is an (i.e. it doesn’t require any exira
storage)
whereas merge sort requires , N denofting the array size which may

be quite expensive.

But because it has the best performance in the average case for most inputs,
Quicksort is

Allocating and de-allocating the extra space used for merge sort increases the
running time of the algorithm.

Comparing average complexity we find that both type of sorts have
but the constants differ..



Finding the Kth smallest element in an unsorted array




Quick Select Visualization

0 Draw Collection and k for each recursive call




int kthSmallest(int arr([], int |, int r, inf k) { //Only if k is in the range of the array

if(k>0&&k<=r-1+1){ // Partition the array and get new position of pivot
int index = partition(arr, 1, r); // If position is same as k
if (index-1==k-1){
return arr[index]; // If position is more, recur for left subarray
}

if (index-1>k-1){
return kthSmallest(arr, |, index - 1, k);
}
return kthSmallest(arr, index + 1, r, k -index + | - 1);
} else {
return INT_MAX;



