Thuat todn sap xép nhanh
(Quick Sort)

Thuat toan Quick Sort dugc phat trién béi C.A.R

Dang nhu tén goi, thuat todn sap xép nhanh la mot thuat todn cho két qua nhanh, gon, nhe. Thuat
todn nay dua trén viéc chia moét mang thanh cadc mang nhé hon.

NEu so véi cac thuat toan sap x€p khac nhu Insertion Sort hay sap x&p ndi bot (Bubble Sort), thi
thuat todn sap xép nhanh cho téc do nhanh hon dang ké.

Thuat todn Quick sort la mot thuat todn chia dé tri (divide and Conquer Algorithm). Né sé chon mot
phan t trong mang lam diém danh dau (pivot). Sau khi lya chon dugc diém pivot, budc ti€p theo
sé chia mang thanh nhiéu mang con dua vao pivot da chon. Va lap di [ap lai nhu vay cho dén khi
két thuc.

T6c do cua thuat todn bi dnh hudng bdi viéc chon pivot. Cé nhiéu cach chon pivot, duédi day la mot
soO cach:

Ludn chon phan tr dau tién cda mang lam pivot.

Ludn chon phan tr cuéi cing ca mang.

Chon ngau nhién 1 phan tir trong mang.

Chon phan tir cé gid tri nam gira mang (median element).

D& minh hoa cho thuéat todn sap x&p nhanh, ching ta cling thuc hanh mét bai todn: Sap xép mang
sau theo th(r tu tang dan: [10, 7, 8, 9, 1, 5]

#include<iostream>

#include<cstdlib>

using namespace std;

// Swapping two values.
void swap(int *a, int *b)
{

int temp;

temp = *a;

*a = *b;


https://vi.wikipedia.org/wiki/Charles_Antony_Richard_Hoare

*b = temp;

// Partitioning the array on the basis of values at high as pivot value.

int Partition(int a[], int low, int high)

{
int pivot, index, i;
index = low;
pivot = high;
// Getting index of the pivot.
for(i=low; i < high; i++)
{
if(a[i] < a[ pivot])
{
swap( &l 1], &al index]);
index++;
}
}
// Swapping value at high and at the index obtained.
swap( &l[ pivot], &a[index]);
return index;
}

// Random selection of pivot.

int RandomPivotPartition(int a[], int low, int high)

{

int pvt, n, temp;

n = rand();

// Randomizing the pivot value in the given subpart of array

pvt = low + n%(high- low+l);

// Swapping pivot value from high, so pivot value will be taken as a pivot while
partitioning.

swap( &l high], &a[pvt]);

return Partition(a, low, high);



int QuickSort(int a[], int low, int high)
{
int pindex;
if(low < high)
{
// Partitioning array using randomized pivot
pindex = RandomPivotPartition(a, low, high);
// Recursively implementing QuickSort
QuickSort(a, low, pindex-1);
QuickSort(a, pindex+l, high);
}

return 0;

int main()

int n, 1i;
n

cout<<"\nEnter the number of data elements to be sorted: ";

cin>>n;

int arr[n];
for(i = 0; i < n; i++)

{

cout<<"Enter element "<<i+l<<"

cin>>arr[i];

QuickSort(arr, 0, n-1);

// Printing the sorted data.
cout<<"\nSorted Data ";
for (i =0; i <n; i++)

cout<<"->"<<arr[i];

return 0;
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