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$ER Linked List

R (LinkedList) REHTR (node) LARAIBENEURLEMN, 9 m e ARSI T RILE
AR TRR

struct Node {
char ch;
Node* next;

b

FIFATERSEI Stack M Queue XML FTIBIA LR 23 0] LIS 2 B ¥ B A9E NN MIPR1%
f. BR, HPRLMERMIpRN, HEEREHFIEE,
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HER LinkedList
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B9 Tree

FIRHARS | ZEIBXFR, AJLURINGE = OEXIFRIEIRLSH, ot 7 oA R LR
Ro FIRET, TEREREVEM ERFRTLERME—FERRXREN, FITMZAR (tree)o

WET SR, BEEFE0T:

- HBFTE—MRT R (root), UFRIE
- BT RMRTREAERE—FHR
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B9 Tree

W R, EAMET:

- RBFE— RIS (root node) , fiIF
=INE

- BTN RNRTRERERE—FUHR
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B9 Tree

- us, see FMFARTIR (parent node),
what, is FHFAFTIR (child node)

- EMNRAUESZN TR, BREE—
PMRT =

cis, aER—TMRTR, MARBHR
(sibling nodes)
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B9 Tree

- what, is EREFTRIEMAHFLR
(leaf node)

- see, us EREBIRTRBARHFTHR,
FRAMWET = (interior node)

- MBS EIHFRANRKERE, TAS
E (height)
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PRI EBE Recursive Tree

REREN, WEEXRARETEM,
WEE T REBAI U EAE AIRETFH
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— X Binary Tree

EWMBIEM L, NN TAEMRSE T =X
(binary tree) :
- BT ARZREERINFTS
- FHRBARETR (leftchild), BA
BATE (right child)
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—R{EFER BST

“XIMPXLEXER, BRTFEE—MEFREHREN, WAZIIERER (binary search

tree):

- BN REE—MEAR (key) BE
- B REDBEE
- TERBERE: left child < root node < right child

ZAARIEAN, BUEIN T REMIERY BST Y

{se, 17, 72, 12, 76, 54, 23, 67, 19}
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—R{EFER BST
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—XRIEF B

- IXEFWIEER T o EREE

- BT IHEWFENTERSE, TSI RBIEN. MRS
- TTEBBHIFENAR O(N), BIRMET BEFIHINAFHE

- BHTF R Map 1 Set XiFEHEES

cs101@stickmind 14



BST 2R




TRNERT

AT RGN, ERERTRNEMLE, BT —MEHATFESEETR

struct Node {
value_type key;
Node* left;
Node* right;

L
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class BST {
public:
using value_type = int;
BST();
~BST();
void add(value_type key); // 0(log N)
bool containsKey(value_type key); // 0(log N)
void clear(); // O(N)
void print(); // O(N)
void remove(value_type key); // 0(log N)
private:

Node* root;

}
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BST 3&: add

AT FHRAUEFRUSRTRARTREFN, FrLlizdigftai®)3e:

- WNER YA tree A nullptr, MIERERIA root A
- WMRARZE root Tim, MIRIERER/NIBHENER tree->left ERHAN tree->right

BEIRNR, BYRABEERIAGE, TNEHERSH; B9, NRREST L
BR, WRIELIE,
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BST 3&: add

void BST::insertNode(Node*& tree, value_type key) {
if (tree == nullptr) {
tree = new Node(key);
} else {
if (key < tree->key) {
insertNode(tree->left, key);
} else if (key > tree->key) {
insertNode(tree->right, key);
}
}
}
void BST::add(value_type key) {
insertNode(root, key);

}
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BST 2: clear

AR AT LUE AR

- YN8 tree 9 nullptr, MIARFERLIE
- BN, FRBRIET LR tree->left FIHEM tree->right, REMIFRHATT S

FEFEMNZE, delete IREFIZFH root F8EIEE A nullptr BABG ZRiA1E),
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BST 2§: clear

void BST::freeTree(Node* tree) {
if (tree != nullptr) {
freeTree(tree->left);
freeTree(tree->right);
delete tree;

}

}

void BST::clear() {
freeTree(root);
root = nullptr;
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BST 2&: containsKey

EiREdRtRFER TR

- YN tree 79 nullptr, R[] false
- IR ZHAE] node FLEFTEIIM key, R[E] true
- BBYFRIBAEN tree->left FIAEK tree->right
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BST 2&: containsKey

bool BST::findNode(Node* tree, value_type key) {
if (tree == nullptr)
return false;
if (key == tree->key)
return tree;
if (key < tree->key) {
return findNode(tree->left, key);
} else {
return findNode(tree->right, key);
}
}
bool BST::containsKey(value_type key) {
return findNode(root, key);

}
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BST 2&: print

EHIREMBZIEERM, ERAETRBIRFRR T =FHAERNEHS:

YFiBHA Pre-order LM BRT R, BROXMIBEFT A, AFTa (R-E-A)
RFER In-order £ BAFT S, BRAERXTS, RELEEFTS (BE-4-A)
[EF&[A Post-order L EBAF TR, BAEBAEFT S, ERAERXRTS (B-F-4)
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BST 2&: print

void BST::listTree(Node* tree) {
if (tree != nullptr) {
listTree(tree->left);
std::cout << tree->key << std::endl;
listTree(tree->right);
}
}
void BST::print() {
listTree(root);

}
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ERHF T AR E R, Fg0 12, RFEMEA nullptr
BIIZT o

Node* oldNode = tree;

tree = nullptr;

delete oldNode;
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ERHF T AR E R, Fg0 12, RFEMEA nullptr
BIIZT o

Node* oldNode = tree;

tree = nullptr;

delete oldNode;
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B BEE— T FH RN TR EiRER, Fli 23
5 54, REBFERIETFHREHRIZT =B,
Node* oldNode = tree;
if (tree->left != nullptr)

tree = tree->left;
else

tree = tree->right;
delete oldNode;
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B BEE— T FH RN TR EiRER, Fli 23
5 54, REBFERIETFHREHRIZT =B,
Node* oldNode = tree;
if (tree->left != nullptr)

tree = tree->left;
else

tree = tree->right;
delete oldNode;
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BFREEE M X EAHII T RAENESR, XEXRAN
REEEAAMR/N T RBRIIT R
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XBY, GRNsRITRAETTR. MBJTNAES, &
TRNES ZMFRER &I S

tree->key = findMin(tree->right)->key;
removeNode(tree->right, tree->key);
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One more thing: &=

MRIZIRFEANTER, REFERIHEGR— R, &
TR BUMER—H
HIFRE AN EN R FHN XN, H
THEEE:

- AVL

- Red/Black
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https://www.cs.usfca.edu/~galles/visualization/AVLtree.html
https://www.cs.usfca.edu/~galles/visualization/RedBlack.html
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