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° B-Tree, AVL Tree, Red-Black Tree &



° otLte| &f|&0f| B2

° EC|9| dP= AsL=E

° Root 'E= A0 = 27} O|Ate| AFALS JHA{OF &t
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° ofL+9| L. £ 0| 52 CI|OJE| > CHEHIO|E] H2|0]] Aet

° LHZF HIO|E] 22| = H|Z2|2CH= HDD, SSD &

o DB QIEIA A HItHO 2 St2 (22 B+ Tree)
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Bt+Tree

° B-Tree= &=A} 20| 024

° OIOJE]= leafOl| 2k A, 0]2| ==

° leaf=E= AL AEZ MZ AHZ
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https://youtu.be/NI9wYuVIYcA
http://ddmix.blogspot.com/2015/01/cppalgo-18-b-tree-search.html
https://pixabay.com/

http://12bme.tistory.com/138
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void preorder (TreeNode(T)* current) {
if (current !=null) {
cout (( current-)data ({ " "
preorder (current-)left);
preorder (current-)right);

}

A->B->D->G>H->E->C->F-l

o QIZ AMH E2|Z 7FAH HA b
Root= S7H0]| BI=
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void inorder(TreeNode(T)* current) {
if (current !=null) {
inorder (current-)left);
cout {{ current-)data ({"
inorder (current-)right);

}

G>D>H>B>E>A>CIF
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void postorder(TreeNode(T)* current) {
if (current !=null) {
postorder(current-)left);
postorder(current-)right);

cout ({ current-)data {{" Q G

}

G>H>D>E>B>IDF>CA
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A>B>CODIESFIGHIHDI
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20| 52| &

void maxDepth(TreeNode(T)* current) {
if (current = null) return;
int I_depth = maxDepth(current-)left);
int r_depth = maxDepth(current-)right);
return max(l_depth, r_depth) +1;

template (typename T)class TreeNode { friend class Tree(T);
private:
T data;
TreeNode* left;
TreeNode* right;
public:
TreeNode(T data = 0, TreeNode* left = null, TreeNode* right = null) {
this-)data = data;
this-)left = left;
this-)right = right; }};
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template {typename T)class Tree {
private:
TreeNode(T)* root;
public:
Tree(T data =0) {
root = new TreeNode(T) (data); }
void buildTree() {

root-)left = new TreeNode(T) ('B’, new
TreeNode(T) ('D’, new TreeNode(T) (‘'H")),
new TreeNode(T) ('E’, new
TreeNode(T) ('I'), new TreeNode(T)('J")));
root-)right = new TreeNode(T) ('C’, new

TreeNode(T) ('F’),
new TreeNode(T) ('G’, null, new
TreeNode(T) ('K"))); }
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TreeNode(T)* getRoot() { returnroot; }
void visit(TreeNode(T)* current) {
cout {{ current-)data ({(""; }
void preorder(TreeNode(T)* current) {
if (current = null) {
visit(current);
preorder(current-)left);
preorder(current-)right); } }
void inorder (TreeNode(T)* current) { & }
void postorder(TreeNode(T)* current) { Sf

int main() {
Tree(char) tree('A’);
tree.buildTree();
cout ({ "Preorder )) *;
tree.preorder (tree.getRoot()); cout {{ endl;
cout {( "Inorder )
tree.inorder (tree.getRoot()); cout {{ endl;
cout (({ "Postorder )) %
tree.postorder(tree.getRoot()); cout {( endl;
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EZ2| 3| AATE

At 517| (|I=28 gocor Linux 28)
g++ treetraversal.cpp —o treetraversal.exe

B MinGW Command Prompt

c:#Wtemp>gtt+ treetraversal.cpp —0 treetraversal.exe

c:Wtemp>treetraversal .exe
Preorder > ABDHE | JCF G h
Inorder > HDB | E J

Postorder > HD | J E
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* https://dojang.io/mod/page/view.php?id=337
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A—I]I EEI Search Tree
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/£33 QU= 12 7H NULLO| A2 DHECH(A)
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o

e == NULL) node = new treeNode(val);

/44915t Zt0| 'L E 0| ZHECE IH Q22 ChildS B

else if (val ) node-)value)
recursivelnsert(node-)right, val);

[[44QUE Z40| ' EO| ZHHCE 2O Q12 ChildS B4

else if (val { node-)value)
recursivelnsert(node-)left, val); }

void tree::recursiveRemove (treeNode *& node, int val) {
treeNode *removal = new treeNode(0);
[IHARAE A2 2N BB

if (node == NULL) return;

J /A3 THA Eb

else if (val ) node-)value)
recursiveRemove (node-)right, val);

else if (val { node-)value)
recursiveRemove (node-)left, val);
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[[AAHE L EE AUZ(0|A| 37HA| BRE Lz UL
else {
/8% 1: =E9| Child7t St
if (node-)left == NULL & & node-)right == NULL) {
delete node;
node = NULL;

}

/]34 2-1: = EO| Child7} 222 SHLIQ! if
else if (node-)left == NULL) {
removal = node;
node = node-)right;
deleteremoval; '}
/18R 2-2: =E9| Child7} 212 SHFY mj
else if (node-)right == NULL) {
removal = node;
node = node-)left;

delete removal; }
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//Z4% 3: =E9| Child7t £ mf
else { removal = node-)right;
//:=E0| 222 Subtree0llN 2|AZtg 71| =EE ZH=Ct,

while (removal-)left = NULL)
removal = removal-)left;
int minVal = removal-)value;

12128 2 EE MRSt

recursiveRemove (root, minVal);

[/t 2| AZE A E AUS 71 =20 FOo{2Ct

node-)value = minVal;}

int main() {
tree tree;
tree.insert(5); tree.insert(2); tree.insert(12);
tree.insert(-4); tree.insert(3); tree.insert(9);
tree.insert(21); tree.insert(19); tree.insert(25);

tree.preorderPrint();
/145 Z7t
tree.insert(4); tree.preorderPrint();
/1125 AA|
tree.remove(12);  tree.preorderPrint(); }
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MinGW Command Prompt

¢:Wtemp>g++ roomschedule.cpp -0 roomschedule.exe

c:fitemp>roomschedule . exe
Ao s

(Bl=28 gocor Linux EL)

g+t binarytree.cpp —o binarytree.exe

PREORDER ” PREORDER
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B-Tree & B+ Tree

http://wangin9.tistory.com/entry/B-tree-B-tree

caapy 012 Ef| giel &2 71
http://yonssa tistory.com/entry/%EC%9D%B4%EC%A7%84%ED%8A%BE%EB
%A6%ACY%EB%AD%88%EB%B2%A8-%EC%88%9C%ED%9A%SCLevel-

&

Traversal

A H| Ol
ZIEM EB| AA| L ALE
http://ehpub.cokr/ 7-3-%EC%ID%BABECHAT%S4-

51713 QURIE= g
%ED%83%90%EC%83%89-%ED%8A%B8%EB%AG%AC-
%EC%84%A4%EA%B3%84-%EB%B0%8F-%EC%82%ACHEC%IA%AS/

By
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http://wangin9.tistory.com/entry/B-tree-B-tree

http://yonssa.tistory.com/entry/%EC%9D %B4%EC%A7 %84~
%ED%8A%B8%EB%A6%AC%EB%A0%88%EB%B2%A8-
%EC%88%9C%ED%9A%BCLevel-Traversal

http://ehpub.co.kr/7-3-%EC%9D%B4%EC%A7%84-%ED%83%90%EC%83%89-

%ED%8A%B8%EB%A6%AC-%EC%84%A4%EA%B3%84-%EB%B0%8F-
%EC%82%ACHEC%IA%A9/

http://mintnlatte.tistory.com/457
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