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Rng:
bitree.cpp
v/
2 // Created by 423A35C7 on 2023-11-12.
s //

5 // #include <functional>
6 // #include <list>
7 #include <cassert>

s #include <queue>
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#include <string>

struct Node {
int num = O;
std::string text;

/7 RENE R

bool if_left_chain = false;

bool if_right_chain =
/7 ZE AR AT 4k

Node* left = nullptr;
Node* right = nullptr;

false;

Node(int num, const std::string& text)

: num(num) ,

text (text) {

}

~Node () {
remove_left();
remove_right();

}

void remove_left() {

if (left != nullptr && 'if_left_chain) {

// delete the node

left->~Node();

// delete the memory

delete left;

// set the pointer to nullptr

left = nullptr;

void remove_right() {

if (right != nullptr && !'if_right_chain) {

// delete the node

right->~Node ()

delete right;

b

// delete the memory

// set the pointer to nullptr

right = nullptr;
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};
class BiTree {
Node #find(int num) {
Node *temp;
// A num

for (temp = head; temp && temp->num < num; temp = temp->right);

return temp;

void insert_left(Node #*parent, const std::string& text) {

// WE parent AR
assert(parent != nullptr);

// parent->remove_left();

// R parent->left A=, MNIFEBNHFT A

if (parent->left == nullptr)

parent->left = new Node {0, text};

else

insert_right(parent->left, text);

void insert_right(Node *parent, const std::string& text) {

// Wi e parent RHX
assert(parent != nullptr);
// BFE tail

Node *tail = parent;

// W\ EH tail->right

for (; !tail->if_right_chain && tail->right;

/7 TN R

tail->right = new Node {0, text};

tail->if_right_chain = false;

}
public:
Node *head;
int length = 0O;
BiTree() {
/7 kT R
this->head = new Node(0, "");
/AR T AKE
this->length = 1;
}

tail

tail->right);
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~BiTree() {
/7 MBERFTENEETH A
this->head->remove_left();
this->head->remove_right();
/7 HERK TR
delete this—>head;

void update() {
// EF BN, HAET REFTAH AT A
std: :queue<Node*> q;
Node *current = head, *next = head->left;
int current_num = O;
// while (!q.empty()) {
// current->if_right_chain = true;
// current->right = q.front();
// current = q.front();
// q.pop();
// Node *next = current;
// for (; next €& Inext->if_right_chain; current = next, next

< = next->right) {

// nert->num = current_num++;
// if (next->left) {

// q.push(nexzt->left);
/7 F

/7 F

/7 SR RAZE, Bk
while (current) {
VN RNk RS
current->num = current_num++;
/S WMRYRTEALETF R, WHATF SN
if (current->left) {
q.push(current->left);

/7 KA, WIAF] o E B
if (!current->right || current->if_right_chain) {
/R YHFTRRAETI R, AELINTRCELERATHA,
o Uk A3
if (q.empty()) break;
/7 WAB R T — R

next = q.front();
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133 /7 WINF] R Z R

134 q.pop(Q);

135 /R TEREEAET T A

136 current->if_right_chain = true;
137 } else {

158 /BRI ELEME TR
139 current->if_right_chain = false;
140 }

141 /BEHFTRNETHREEAT MR
142 current->right = next;

143 /B EHTRREAT AT R

144 current = next;

145 /BTN FREBEAT AN T RNETH R
146 next = next->right;

147 }

148 /7 EFRE R

149 this->length = current_num;

150 }

151

152 void insert(int num, std::queue<std::string> &children)
159 /7 RE| BB XA R

154 Node #*parent = this->find(num);

155 /7 BEE R RA AR

156 assert(parent != nullptr);

157 /O WRTHRAR, WEEHRE

158 if (children.empty()) return;

150 /) ENETH R

160 this->insert_left(parent, children.front());
7/ WRFI BB — AT R

162 children.pop();

16 /)R RAE A AT T R

164 parent = parent->left;

165 /7 WRAFIRAZE, WEAET TR

166 while (!children.empty()) {

167 this->insert_right(parent, children.front());
168 /7 WINF P o — AT R

169 children.popQ);

170 /7 BRA R EAET TR

171 parent = parent->right;

172 }

/7 EHR A 75

174 this->update();
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view.cpp

/7

// Created by 423A35C7 on 2023-11-12.

//
/7 11:47
// 14:55

#include
#include
#include

#include

#define move_and_output (z, y, str) printf("\033[s\033[/d;/idH}s\033u", w,

<algorithm>
<iostream>
<string>

"bitree.cpp"

~ y, str)
// BE R R E

#define moveto(z, y) printf("\033[s\033[/d;dH", =, y)

/BBl R E

#define movedown(z) printf("\033[}dB",

/7 BT B RAT

#define save_cursor() printf("\033[s")
/N RERGLE

#define restore_cursor() printf("\033[u")
/) REAFLE

#define clear_char(num) \

for (int
printf("

i =0; 1 < num; i++) \

II)

/7 ERAGRAME T
#define clear_screen() printf("\033[2J")

// class

ViewBox {

// Node *left_node;
// int T, y;

/7 int width;
/7 int height;
// struct Size {
/7 int width;

(z))



AR 2 BEHURL S 5 BR 2B L Spit o

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

/7 int height;

/7 };

// Size calculate_size(Node *left_node) {

// Size size {left_node->text.length(), 1};
// if (left_node->left) {

// Size increment;

// increment = calculate_size(left_node->left);
//

/7 }

/7 }

/7 F;

enum LINE {NONE, HORIZONTAL, VERTICAL};

int

void print(Node *node, int x, int y, LINE line_type) {

int

get_length(Node *node) {
/72" TMEBHKE

return std::to_string(node->num).length() + 2 + node->text.length();

/BB R E
moveto(2 * x, y);
/7 R LR AR B
save_cursor();
// W% line_type # VERTICAL, W#d “/”
if (line_type == VERTICAL) {
std::cout << "|";
}
// REHIRLE
restore_cursor();
/7 ET B 1 AR
movedown (1) ;
// R line_type % HORIZONTAL, N #d “——”
if (line_type == HORIZONTAL) {
std::cout << "——";
}
// Bl node f num Fn text

std: :cout << node->num << "_" << node->text << "

output (Node *left_node, int x, int y) {
int width = 0;

#5105 It 5
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if (left_node == nullptr) return width;

/7 ITHEF A
print(left_node, x, y, VERTICAL);

/) R TR

width += std::max(get_length(left_node), output(left_node->left, x +

< 1, y + width));
& - ViEk P

for (Node *temp = left_node; temp->right && !temp->if_right_chain;

— temp = temp->right) {
/7 ATEEH R

print (temp->right, x, y + width, HORIZONTAL) ;

/S ERE
/)2 R—HWKE

width += std::max(2 + get_length(temp->right),

— output(temp->right->left, x + 1, y + width));

// width += temp->right->tezt.length();

}

return width;

// if (left_node->left == nullptr) {

// return width;
/) F
// depth += 1;

// return std::maz(width, output(left_node->left,

main.cpp

//

// Created by 423435C7 on 2023-11-12.
//

// 14:55

// 16:57

#include "view.cpp”

int main() {
/7 Al = X
BiTree bi_tree;
ST ki
int parent = 0O;
/7 FH R

¢4

%110

\
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depth));
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std: :queue<std::string> children;
/7 AR
std::string text;
/) XAKE
text.reserve(100);
A 1S
int temp;
//ERER
std::string error_message;
/7 EFRA
next_input:
v
clear_screen();
& I =e|
output (bi_tree.head, 1, 1);
/7 B A B s R AL R
moveto (100, 1);
/7RG R
std::cout << error_message << std::endl
o ZRAE, WMAENERTFFHRRE R
A EX N
while (std::cin >> parent) {
/) WREFREE

if (parent >= bi_tree.length) {
/S REHRE R

<< MNER TR TR B UK,

" << std::endl;;

error_message = " I AMH T AGFE, EEHMAN: "

/) BERN
std::cin.ignore(1024, '\n');
/7 EFRAN
goto next_input;

b

A E% PN

while ((temp = std::cin.get()) > 0)
/7 AR S N W (E BEAT H

switch (temp) {
/) BATHE
case '\n':
/) MR Ky =
if (text.empty()) {

{

/7 B XA B TR RF

children.push(text);

/) EREXK

w125 gt 5



AR 2 BEHURL S 5 BR 2B L Spit o

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

T

78

79

80

81

82

83

84

85

86

87

88

89

920

91

92

93

94

text.clear();
}
AP ST-Y L E BN
bi_tree.insert(parent, children);
/) EFRN
goto next_input;
/) R
case ' ':
/) R XK R =
if (text.empty()) {
/7 B ARG E TR AF
children.push(text);
/)RR
text.clear();
}
break;
// E AT
default:
/7 BT 0 B AR
text.push_back(temp) ;

break;

}

VN

// children.emplace(" K=");

// children.emplace(" Z");

// children.emplace(" EH");

// bi_tree.insert(parent, children);
// parent = 2;

// children.emplace(" i K");

// children.emplace(" %4 ");

// children.emplace(" HEAH");

// bi_tree.insert(parent, children);
// parent = 0;

// children.emplace(" #x");

// bi_tree.insert(parent, children);

return O;

¢4
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CMakeLists.txt

cmake_minimum_required (VERSION 3.9)
project(chapter5)

# set (CMAKE_CXX STANDARD 11)
# include_directories(
# tnclude

# )

add_executable(bitree

main.cpp)

SET (EXECUTABLE_QUTPUT_PATH R:/)

if (CMAKE_BUILD_TYPE STREQUAL Release)

# # W F Pl set (CMAKE CXX FLAGS RELEASE ..
set (CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -Wall -fexec-charset=GBK")

endif ()

target_link_libraries(bitree)

%14 100
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