Topic 9

Advanced Sorting

CSE1303 Part A
Data Structures and Algorithms




Overview

 Divide and Congquer
 Merge Sort
e Quick Sort




Divide and Conquer

Recall: Binary Search
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Divide and Conquer

module sort(array)

{

If (size of array > 1)

{
split(array, firstPart, secondPart)
sort(firstPart)
sort(secondPart)
combine(firstPart, secondPart)

}
}
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Merge Sort
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Merge Sort

t NpArrayPtr:

t np:




Merge Sort
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void nmergeSort(float array[], I nt size)

{

Int* tnpArrayPtr = (int*)mall oc(size*sizeof(int));

1 f (tnpArrayPtr !'= NULL)
{

}

el se

{

mergeSort Rec(array, size, tnpArraybPtr);

fprintf(stderr, “Not enough nenory to sort list.\n");
exit(1);

}

free(tnpArrayPtr);




voi d nergeSort Rec(float array[], int size, float tnp[])
{

| Nt | ;

| nt md = sizel2;

I1f (size > 1)

{
mergeSort Rec(array, md, tnp);
mergeSort Rec(array+md, size-md, tnp);

nergeArrays(array, md, array+md, size-md, tnp),;

for (I = 0; I < size; |++)
{
array[i] = tmp[i];
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voi d
mergeArrays(float a[],int aSize,float b[],int bSize, float tnp[])

{
k, i =0, |

for (k = 0; k < aSize + bSi ze; k++)
{
1 f (I == aSi ze) {
trp[k] = b[]];
] ++;
}
else if (j == bSize) {

tnp[k] = a[i];

i ++:
}
else if (a[i] <= b[j]) {
tnp[k] = a[i];

i ++:

}

el se {

top[ k] = b[]];
] ++;




Merge Sort and Linked Lists
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Merge Sort Analysis

Most of the work Is In the merging.
Takes O(n log(n))

Uses more space than other sorts.
Useful for linked lists.




Quick Sort

Partition
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Quick Sort
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Quick Sort
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Quick Sort

| ndex: 4
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Quick Sort

voi d quickSort(float array[], I nt size)

{

| nt 1 ndex;

1 f (size > 1)
{
| ndex = partition(array, size);
qui ckSort (array, I ndex);
qui ckSort (array+i ndex+1, size - index - 1);

}




Partition: Checklist
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| ndex: 2
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Int partition(float array[],

{

I nt k;
Int md = sizel2;
I nt 1 ndex = 0O;

swap(array, array+md);

for (k = 1; k < size; k++)
{
1f (list[k] < list[0])
{

| ndex++;

I Nt size)

swap(array+k, array+i ndex);

}

swap(array, array+i ndex);

return | ndex;




Quick Sort Analysis

Most of the work done In partitioning.
Need to be careful of choice of pivot.
— Example: 2,4,6,7,3,1,5

Average case takes O(n log(n)) time.

Worst case takes O(n?) time.




Revision

 Merge Sort
e Quick Sort




