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2 // Created by 423A35C7 on 2023-12-14.
s //
« // 20:30
s // 22:20

23

24

#include <algorithm>
#include <fstream>
#include <functional>
#include <iostream>
#include <memory>

#include <vector>

template<typename T>

class BiSortNode {
std: :unique_ptr<BiSortNode> left_child;
std: :unique_ptr<BiSortNode> right_child;
T data;

std: :function<bool(T&, T&)> compare_function_;

public:
/) e B EEH dnitializer list, initializer_ list =X T %\ M [F1HE
o HERA, MAR—ANRTE W LSRIIK
template<typename... Args>
explicit BiSortNode(Args... args, std::function<bool(T&, T&)>

< _compare) : data(args...) {
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43

44

46

47

48

49
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51

52

53

54

55

56

57

58

59

60

61

this->compare_function_(_compare) ;

template<typename. ..
explicit BiSortNode(Args. ..
this->compare_function_ = [](T&a, T&b) { return a < b; };

Args>

void insert(T new_data) {

args) : data(args...) {

if (new_data < this->data) {
if (this->left_child == nullptr) {

this->left_child = std::make_unique<BiSortNode>(new_data);

this->left_child->insert(new_data);

if (this->right_child

== nullptr) {

this->right_child =

< std::make_unique<BiSortNode>(new_data) ;

this->right_child->insert(new_data);

}
else {
}

}

else {
}
else {
}

}

void preorder_traversal(std::vector<T>&output) {

output.push_back(this->data) ;
if (this->left_child != nullptr)

< this->left_child->preorder_traversal (output);
if (this->right_child !'= nullptr)

< this->right_child->preorder_traversal (output) ;

void mirror_preorder_traversal(std::vector<T>&output) {

output.push_back(this->data) ;
if (this->right_child != nullptr)

< this->right_child->mirror_preorder_traversal (output);

if (this->left_child != nullptr)

< this->left_child->mirror_preorder_traversal (output) ;
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91

92

93
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96

97

98

};

void postorder_traversal(std::vector<T>&output) {
if (this->left_child != nullptr)
— this->left_child->postorder_traversal (output);
if (this->right_child != nullptr)
< this->right_child->postorder_traversal (output) ;
output.push_back(this->data);

void mirror_postorder_traversal(std::vector<T>&output) {
if (this->right_child !'= nullptr)
< this->right_child->mirror_postorder_traversal (output);
if (this->left_child != nullptr)
< this->left_child->mirror_postorder_traversal (output);

output.push_back(this->data);

int main() {

std: :vector<int> origin_vector;

int temp;

while (std::cin >> temp) {
origin_vector.push_back(temp) ;

}

auto generator = origin_vector.cbegin();

BiSortNode<int> bi_sort_node{*generator++};

while (generator != origin_vector.cend()) {

bi_sort_node.insert (*generator++) ;

std::vector<int> preorder_traversal_result;
bi_sort_node.preorder_traversal (preorder_traversal_result) ;
std: :vector<int> mirror_result;

bi_sort_node.mirror_preorder_traversal (mirror_result);

std::ofstream outfile;

outfile.open("temp_out.txt", std::ios::out);
if (origin_vector == preorder_traversal_result || origin_vector ==

< mirror_result) {

std::cout << "Yesg" << std::endl;
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99

101

102

103

104

105

106

107

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

std: :vector<int> post_result;

bi_sort_node.postorder_traversal(post_result) ;

for (const auto&i: post_result)
std::cout << i << "My

}

std::cout << std::endl;

std: :vector<int> mirror_post_result;
bi_sort_node.mirror_postorder_traversal (mirror_post_result);

for (const auto&i: mirror_post_result) {

outfile << i << " "y

}

outfile << std::endl;
}
else {

std: :cout << "No" << std::endl;
}

outfile.close();

return 0O;

& VN

// 41 40 19 8 5 5 17 32 39 32 98 95 68 56 60 59 67 94

/7
// Yes

{

77 98

// 55 17 8 32 39 32 19 40 59 67 60 56 77 94 68 95 98 98 41

// temp_out.txt UHH 4 :

// 98 7T 94 67 59 60 56 68 95 98 32 39 32 17 5 5 8 19 40 41

LA 2.cpp

//

// Created by 423435C7 on 2023-12-15.
//

// 09:19

// 20:06

#include <algorithm>

#include <cassert>
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9 #include <functional>
10 #include <tostream>
1 #include <memory>

12 #include <vector>

14 template<typename T>
15 class BiSortNode {

16 public:

17 using NodePtr = std::unique_ptr<BiSortNode>;

18 /) B B EFE S dnitializer_list, initializer_ list =X T £ MM EE
~ WA, WA AR S NS EI K

19 template<typename... Args>

20 explicit BiSortNode(Args... args, std::function<bool(T, T)> _compare)
< : data(args...) {

21 this->compare_function_(_compare) ;

22 }

23

24 template<typename... Args>

25 explicit BiSortNode(Args... args) : data(args...) {

26 this->compare_function_ = [](T&a, T&b) { return a < b; };

27 }

28

29 void update_depth_and_balance_factor() {

30 const int left_depth = this->left_child 7 this->left_child->depth

-~ + 1 : 0;
31 const int right_depth = this->right_child 7
— this->right_child->depth + 1 : 0;

32 this->balance_factor = left_depth - right_depth;

33 this->depth = std::max(left_depth, right_depth);

34 }

35

36 /B A RSN R LL A FERATH RS, EHA— &0

3 /XA EBNEAE, BNREFE-—TH ELHER, BB T EREXHSRD

38 static void left_rotate(NodePtr&unbalanced) {

39 NodePtr pivot = std::move(unbalanced->left_child);

40 unbalanced->left_child = std::move(pivot->right_child);

n pivot->right_child = std::move(unbalanced);

42 unbalanced = std::move(pivot);

43 unbalanced->update_depth_and_balance_factor();

44 unbalanced->right_child->update_depth_and_balance_factor();

45 }

46
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/7 X B WA W& RR AT EHATH R, BN —EX
/X RERTGRE, BNRFE TR LENER, BRTZEREXHI G
static void right_rotate(NodePtr&unbalanced) {
NodePtr pivot = std::move(unbalanced->right_child);
unbalanced->right_child = std::move(pivot->left_child);
pivot->left_child = std::move(unbalanced) ;
unbalanced = std::move(pivot);
unbalanced->update_depth_and_balance_factor();

unbalanced->left_child->update_depth_and_balance_factor();

static void insert(NodePtr&current_node, T new_data) {
// int balance_diff = 0;
if (new_data < current_node->data) {
/7 B RFTE T R YR AR E AT A
if (current_node->left_child == nullptr) {
current_node->left_child =

— std::make_unique<BiSortNode>(new_data) ;

}
else {
current_node->insert(current_node->left_child, new_data);
}
}
else {
/7 &N AT
if (current_node->right_child == nullptr) {
current_node->right_child =
— std::make_unique<BiSortNode>(new_data) ;
}
else {
current_node->insert (current_node->right_child, new_data);
}
}

current_node->update_depth_and_balance_factor();
if (current_node->balance_factor > 1) {
/S ETRbETHE
assert(current node->left_child->balance factor != 0); // M i
- ETHEFEHEETARA 0
if (current_node->left_child->balance_factor < 0) // fi4& LR #!
current_node->right_rotate(current_node->left_child); // &
— #ATHRE (HE4), #HUA LL

current_node->left_rotate(current_node); // 7 it (Jiff4h)
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void inorder_traversal(std::vector<T>&output) {

void preorder_traversal(std::vector<T>&output) {

void postorder_traversal(std::vector<T>&output) {

void traverse_and_output(std::ostream&out,

—

}

else if (current_node->balance_factor < -1) {

}

// current_node->balance_factor += balance_diff;

current_node->update_depth_and_balance_factor();

/S ETHRETHE

assert(current_node->right_child->balance_factor != 0); // B B
- HATHHFHETAEA 0

if (current_node->right_child->balance_factor > 0) // /f4& RL

o A

current_node->left_rotate(current_node->right_child); // &
o HfTAKE (RE4), #A BR B

e

current_node->right_rotate(current_node); // 4ie (fi4t)

// return balance_diff;

if (this->left_child != nullptr)

—

this->left_child->inorder_traversal (output);

output.push_back(this->data);
if (this->right_child !'= nullptr)

—

this->right_child->inorder_traversal (output) ;

output.push_back(this->data) ;
if (this->left_child != nullptr)

—

this->left_child->preorder_traversal (output) ;

if (this->right_child !'= nullptr)

—

if
.
if

—

this->right_child->preorder_traversal (output) ;

(this->left_child != nullptr)

this->left_child->postorder_traversal (output);

(this->right_child != nullptr)

this->right_child->postorder_traversal (output);

output.push_back(this->data) ;

std: :function<void(std: :vector<T>&)> traverse_function)
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149

150
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std: :vector<T> traverse_result;

traverse_function(traverse_result);

for (auto const&i: traverse_result)
std::cout << i << " "y

std::cout << std::endl;

private:

NodePtr left_child;

NodePtr right_child;

int balance_factor = 0; // F/HH T
int depth = 0; // #MWHEE (&%)

T data;

std: :function<bool(T&, T&)> compare_function_;

int main() {

std: :vector<int> origin_vector;

int temp;

while (std::cin >> temp) {
origin_vector.push_back(temp) ;

}

auto generator = origin_vector.cbegin();

BiSortNode<int>: :NodePtr bi_sort_node{new

< BiSortNode<int>(*generator++)};

while (generator != origin_vector.cend()) {
bi_sort_node->insert(bi_sort_node, *generator++);

}

std: :vector<int> traversal_result;

bi_sort_node->inorder_traversal(traversal_result);

std::cout << " ATEFRIE, MWTHRRMEFHE-XHEHTF. w7, FFEA

o #EE: " << std::endl;
bi_sort_node->traverse_and_output(std::cout,
< [&bi_sort_node] (std: :vector<int>&output) {
bi_sort_node->preorder_traversal (output) ;
s
bi_sort_node->traverse_and_output(std::cout,
< [&bi_sort_node] (std: :vector<int>&output) {
bi_sort_node->inorder_traversal (output);

19
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154

155

156

157

159

160

161

162

163

164

165

167

10

bi_sort_node->traverse_and_output (std::cout,
< [&bi_sort_node] (std: :vector<int>&output) {

bi_sort_node->postorder_traversal (output) ;

B;
return O;
}
& VN

// 98 TT 94 67 59 60 56 68 95 98 32 39 32 17 5 5 8 19 40 41

//

S/ HTEFRIE, WTHOKR S = SURE R, . R4 %
// 67 39 17 55 8 32 19 32 59 41 40 56 60 94 77 68 98 95 98

// 55 8 17 19 32 32 39 40 41 56 59 60 67 68 77 94 95 98 98

// 585 19 32 32 17 40 56 41 60 59 39 68 77 95 98 98 94 67

CMakeLists.txt

cmake_minimum_required (VERSION 3.26)
project(chapter7)

set (CMAKE_CXX_STANDARD 23)
add_executable(binsortl #-LEE{EW 1.cpp)
add_executable(binsort2 # L ZE{El 2.cpp)

#set (EXECUTABLE_OUTPUT _PATH R:/) # 7 WSL B I i f£

#set (CMAKE_CXX_FLAGS_RELEASE -fexzec-charset=GBK) # 7t WSL BEARFEXFHT,
o Linuz B&ATBRINRDHE UTF-8

i
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