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_ Chapter 8

Overview Internal Sort

Overview

. 8.1 Basic Concepts of Sorting
- 8.2 Insertion Sort (Shell Sort)
. 8.3 Selection Sort (Heap Sort)

- 8.4 Exchange Sort
- 8.4.1 Bubble Sort
- 8.4.2 Quick Sort

- 8.5 Merge Sort

- 8.6 Distributive Sort and Index Sort
. 8.7 Time Cost of Sorting Algorithms
- Knowledge Summary on Sorting
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Internal Sort | 8.6.3 Index Address Sort

Index Representation of

Result Address of Radix Sort
e |

index|0] 1 2 3 4 5 6 7 8
key 49 38 65 97 76 13 27 52

next [/ 8 1 5 0 4 7 2 3

Insertion algorithm of single linked list with
head

Result of linked radix sort
- E
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Handle Static Linked List in Linear Time

template <class Record>
void AddrSort(Record *Array, int n, int first) {
int i, j;
j = first; // ] is the subscript of the data to be dealt with
Record TempRec;
for (i=0;1i<n-1;i++) {//loop, deal with the ith record every time
TempRec = Arrayljl; // temporarily store the ith record Array|j]
swap(Arrayli], Arrayl[jl);
Arraylil.next = j; // next chain stores the exchange track j
j = TempRec.next; // j moves to the next position
while (j <=1) // if j is smaller than i, it is the track , find along the link

j = Arrayl[jl.next;

}
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Index Array

Key =42 \ Key =5 \

Key =5 Key =42

Data field is very large, the cost
of exchange records is pretty high
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Index Array

> Key =42 \

~ Key =42 \
| Key =5 =< Key =5
> >
> >

Exchange pointers to reduce
the times of exchange records
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Index Result :

- IndexArray|[i] stores the position of the
data that should be in Arrayli]

. After handling, Arrayli] is
corresponding to Array|[IndexArrayli]] in
the original array

- Subscript 0 1 2 3 4 5 06 /

. Sorting key 29 25 34 64 34° 12 32 45

- Result 5 1 O 6 2 4 7 3
0 1 2 3 4 5 6 7

12 25 29 32 34 34" 45 64
I 7
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Applicability of Index Sort

- All the ormal sorting methods
work

-Those assignments (or exchanges)
are replaced by the assignments (or
exchanges) towards the index array

- Example : Insertion Sort
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Index Address Sort Edition
of Insertion Sort

template<class Record>
void AddrSort(Record Arrayll, int n) {
//n is the length of array
int *IndexArray = new int[n], Templndex;
int i,j,k;
Record TempRec; //only need one temporary space
for (i=0; i<n; i++)
IndexArrayli] = i;
for (i=1; i<n; i++) // insert the ith record in turn
for (j=i; j>0; j--) // compare, exchange reversed pairs
if ( Array[IndexArray[jll <Array[IndexArrayl[j-111))
swap(IndexArray, j, j-1);
else break; //record before iis in order
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Handle Along Links to Index Array

- Subscript 0 1 2 3 4 5 6 7

. Index 5 1 0 6 2 4 7 3

O 1 2 3 45 6 7
. Result 12 25 29 32 34 34’ 45 64
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Sort Edition of Insertion Sort Index Address (Cont.)

for(i=0;i<n;i++) { // adjust to make subscripts in order

J=1

TempRec = Arraylil];

while (IndexArrayl[j] '= i) {
k=IndexArrayl[jl;
Array[jl=Array[K];
IndexArraylj] = j;
j=k;

h

Array[j] =TempRec;

IndexArraylj] = j;
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The Second Index Method

.- IndexArray|i] store where data in Array|i]
should be

. Sorted Array[IndexArrayli]] is
corresponding to Arrayli] in the original
array

. subscript 0 1 2 3 4 5 6 7
. Sorting key 29 25 34 64 34’ 12 32 45

- Result 2 1 4 7 5 0 3 6
O 1 2 3 4 5 o6 7

12 25 29 32 34 34 45 64
I 12
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Handle Along links for the Second Method

. Subscript 0O 1 2 3 4 5 6 7
- Sorting Key 29 25 34 64 34" 12 32 45
. Index 2 1 4 7 5 0 3 6

0 1 2 3 45 6 7

- Result 12 25 29 32 34 34’ 45 64
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Internal Sort

Thinking

1.Prove the time cost of handling address sort
1s 8(n)

2. Modify quick sort to get the first index
result

3. Get the second index method with Rank sort

4. Get the second index method by simple
changing the static linked radix sort
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