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Quick sort

I Choose a pivot element x
I Divide the rest of elements into two groups A and B such that

I A consists of all elements less than x .
I B consists of all elements greater than or equal to x .

I Sort A and B recursively and then the arange them in the
order A, x , B.



The function partition

int partition(int a[], int start, int end, int pivotIndex);

I Takes as input an array slice {a[start], . . . , a[end - 1]},
I Chooses pivot = a[pivotIndex] as the pivot element and,
I Rearranges the elements and returns seperator such that

I The slice {a[start], ...a[sperator-1]} contains elements
less than or equal to pivot and,

I {a[seperator], . . . , a[end - 1]} contains elements greater
than equal to pivot.

. . . . . .

separatorstart end

≤ pivot ≥ pivot



The Quick sort algorithm

void qsort(int a[], int start, int end);

I Takes as input the array slice {a[start], . . . , a[end -1]}.
I Rearranges the input in sorted order.

void qsort(int *a , int start, int end)

{

int seperator;

if( start >= end - 1) return;

seperator = partition(a, start, end, start);

qsort(a, start, seperator);

qsort(a, seperator , end);

}



Designing the function partition
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The invariant

I Elements a[start] to a[l-1] are less than or equal to
pivot and

I Elements a[m+1] to a[end - 1] are greater than or equal to
pivot.
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If a[l] <= pivot
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What when a[l] > pivot and a[m] < pivot
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The function partition contd

int partition(int *a, int start, int end, int pivotIndex)

{

int l = start;

int m = end - 1;

int pivot = a[pivotIndex];

while(l < m )

{

if( a[l] <= pivot ) {l++; continue;}

if( a[m] >= pivot ) {m--; continue;}

/* Here a[l] > pivot && a[m] < pivot */

swap(a, l, m);

}

return l;

}


