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#include <iostream>
#include <iomanip.h>

#define LEN 100 //HEFEEHINEL
#define NUM 10 /BT HI=FENEL

using namespace std;
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template <class T>

class Node{

public:

Node *|eft;

Node *right;

T data;

Node() : left(NULL), right(NULL), data(NULL){}
~Node(){}
h
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class Sort{

public:

Sort({};

~Sort({}

I1MREHE

template <class T>

void QuickSort(T arr[], int low, int hight);
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template <class T>
void SelectSort(T arr[], int len);

/1B BHEF
template <class T>
void BubbleSort(T arr[], int len);

IBENHEF
template <class T>
void InsertSort(T arr[], int len);

k351952
template <class T>
void HeapSort(T arrf], int len);

I —XHE R
template <class T>
void TreeSort(T arr[], int len);

private:

/1RIRAE R HIEFE RO R
template <class T>

int Quick(T arr[], int left, int right);

/I3 HE
template <class T>
void CreateHeap(T arr[], int root, int len);

/133 — X HE
template <class T>
Node<T>* BuildTree(Node<T>*root, T data);

/IR B — X HE A
template <class T>
void InTree(Node<T> *root, T arr[]);

h

I 11711111111
int main(){

Sort sort;

int *arr; /IEEHFRIER

int width = 0; /IR RERINIEL , BFHE S
intlen=LEN;  //FIRKERARERINIEL

arr = (int *)malloc(LEN * sizeof(int)); /5 EL=S(E]
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if(arr == NULLY{  //=S{@)9Eesels
cout << "Malloc failed!" << endl;
exit(1);

}

srand(time(NULL)), /AREMF
for(inti=0; i < LEN ;i++){ //BEAERREE
arr[i] = (rand() % (LEN * 10)) + 1;

}

//sort.SelectSort(arr, LEN);
sort.TreeSort(arr, LEN);

IIREERAREHIMEL , BTHS ML
while(len){

width++;

len /=10;

}

for(inti=0; i < LEN; i++){ //H@HHFEEHNHE
cout << setw(width) << arr[i] <<"";

cout << fixed;

if((i + 1) % NUM == 0){ //E1TaHHEF 3L
cout << endl;

}

}

cout << endl;
return O;

}
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/1RIEHEF
template <class T>
void Sort::QuickSort(T arr[], int low, int hight){
int pivot = -1;
if(low <= hight){
pivot = Quick(arr, low, hight);
QuickSort(arr, low, pivot - 1);
QuickSort(arr, pivot + 1, hight);

}
}
/1R H [ B AR

template <class T>
int Sort::Quick(T arr[], int left, int right){
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inti=left+1,j=right
int flag = left;
int temp;

while(i <= j){
while(i <= j && arr[i] < arr[flag]X
++ij°
}
while(i <= j && arr[j] > arr[flag]){
il
}
if(i < jN
temp = arrfi];
arr[i] = arr[j];
arr[j] = temp;
++i;
__j;
}
}

I

temp = arr[flag];
arr[flag] = arr[jl;
arr[jl = temp;
return j;

}

M T
INERAEF

template <class T>
void Sort::SelectSort(T arr[], int len){
int index;
T temp;
for(inti=0;i<len-1;i++)}{
index = i;
for(intj=i+1;j<len; j++){
if(arrfindex] > arr[jI)}{
index = j;
}
}
if(index != i)}
temp = arr[index];
arr[index] = arrl[i];
arr[i] = temp;
}
}
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template <class T>
void Sort::BubbleSort(T arr[], int len){
T temp;
bool flags = true;
for(inti=len-1;i>0;i--){
if(flagsX
flags = false;
for(intj=0; j<i; j++)}{
if(arr[j] > arr[j + 11}
flags = true;
temp = arr[j];
arr[jl = arr[j + 1];
arr[j + 1] = temp;
for(int k = 0; k < LEN; k++){
cout << arr[k] <<"";
}
cout << endl;
}
}
telse{
break;
}
}
}

I 1100111111111100111111111111
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template <class T>
void Sort::InsertSort(T arr[], int len){
T temp;
inti, j;
for(i=1;i<len; i++){
temp = arr[i];
for(j=i-1;j>=0;j-)
if(temp < arrfj]) {
arr[j + 11 = arr[jl;
}else{
break;
}
}
arrfj + 1] = temp;
}
}

5/8



s b ok EMHAFFE R C++IERRSELI
Spl*lﬁ!aﬂﬁw%ﬁtjioj%or?, Spark K#IEEZ - https://www.iteblog.com

I 10001111111111011111111111011
/1HEEHEE
template <class T>
void Sort::HeapSort(T arr[], int len){
inti;
T buff;
T *temp = (T *)malloc(sizeof(T) * (len + 1));
if(temp == NULL){
cout << "Malloc Error!" << endl;
exit(1);
}

for(i=1;i<len+1; i++{/EHHAE , EEREMNFR  XEFIHEEZFNEHFLIR

templi] = arr[i - 1];

}

W=V g
for(i=len/2;i>=1;i-)
CreateHeap(temp, i, len);

}

for(i=len-1;i>=1;i--){
buff = templ[1];
temp[1] = templi + 1];
templi + 1] = buff;

CreateHeap(temp, 1, i);
}

for(i=1;i<len+1;i++){
arrfi - 1] = templil;

}
}
ke ava:::

template <class T>

void Sort::CreateHeap(T arr[], int root, int len){
intj=2%*root; //root's left child, right (2 * root + 1)
T temp = arr[root];

bool flags = false;

while(j <= len && !flags){

if(j < len){
if(arr[j] < arr[j + 11){ // Left child is less then right child
++j;  // Move the index to the right child

}
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}

if(temp < arr[j1X
arr[j / 2] = arr[jl;
j*=2;
telse{
flags = true;
}
}
arr[j /2] =temp;
}

I 1100111111111000111111111111
XA
template <class T>
void Sort::TreeSort(T arr[], int len){
Node <T>*root = NULL;
for(inti=0;i<len; i++){
root = BuildTree(root, arrli]);

}

InTree(root, arr);

}
/13X — X HEFRA

template <class T>

Node<T>* Sort::BuildTree(Node<T>*root, T data){
Node<T> *tempNode = root;

Node<T> *parentNode = NULL;

Node<T> *newNode = new Node<T>;
newNode->data = data;
newNode->left = NULL;
newNode->right = NULL;

if(root == NULL){//Z=S{HIAH&
return newNode;

telse{

while(tempNode != NULL){
parentNode = tempNode;
if(tempNode->data >= data){
tempNode = tempNode->left;
telse{
tempNode = tempNode->right;
}

}
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if(parentNode->data >= data){
parentNode->left = newNode;
telse{
parentNode->right = newNode;
}
}

return root;

}
BB —XAFR |, BT R A+

template <class T>
void Sort::InTree(Node<T> *root, T arr[]){
static int index = 0;
if(root != NULL)
InTree(root->left, arr);
arr[index++] = root->data;
InTree(root->right, arr);
}

}
T
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