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B EEEF (Balance Factor) : EEANAEAFRNEEE

B AVLA9E A

O8N R EERTFRAEEE 1. 0. -1 (BEXHE <1, RSB 1, Rz "KE" )
O8NP RN FREEENRY 1

O, 0. MERAIRHESZEE O(logn)




Mzzzes SEERSEL

B BAEIE: 35, 37, 34, 56, 25, 62, 57,9, 74, 32, 94, 80, 75, 100, 16, 82
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BinaryTree

int size()

boolean isEmpty()

void clear()
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BST

void add(e)
void remove(e)

boolean contains(e)

AVLTree RBTree




Muzzez HRINSERISE

w3 A FEXERAREERIN 13
B SINER: eSS FTaHEST mabkE
B QTR BT R, AR ek




M

NRAFHEE
SEEMYGO

LL - Bhets (ERAE)

B g.left = p.right

Mp.right = g
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@Override
protected void afterAdd(Node<E> node) {
while ((node = node.parent) != null) {
if (isBalanced(node)) {
/] ST E
updateHeight (node);
} else {
/] KBV
rebalance(node);
break;

/%%
* TS
¥ @param grand & ARAS T A
*/
protected void rebalance(Node<E> grand) {
Node<E> parent = grand.tallerChild();
Node<E> node = parent.tallerChild();
if (parent.islLeftChild()) { // L
if (node.isleftChild()) { // LL

rotateRight(grand);

} else { // LR
rotatelLeft(parent);
rotateRight(grand);

}

} else { // R

if (node.islLeftChild()) { // RL
rotateRight(parent);
rotatelLeft(grand);

} else { // RR
rotatelLeft(grand);

}
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protected void rotateleft(Node<E> grand) {
/] ST T
Node<E> parent = grand.right;
Node<E> child = parent.left;
grand.right = child;
parent.left = grand;
// #E'parentiiheight
afterRotate(grand, parent, child);

}

protected void rotateRight(Node<E> grand) {
/] ST TR
Node<E> parent = grand.left;
Node<E> child = parent.right;
grand.left = child;
parent.right = grand;
// #EP'parentiiheight

afterRotate(grand, parent, child);
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* @param grand }Ju|hH
¥ @param parent KiffiiixifjtallerChild
* @param child gfp s R (AR
*/
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protected void afterRotate(Node<E> grand, Node<E> parent, Node<E> child) {

/7 TR EIRRTT R 3 R rh

if (grand.isleftChild()) {
grand.parent.left = parent;

} else if (grand.isRightChild()) {
grand.parent.right = parent;

} else {
root =

}

// parentif
if (child !'= null) {
child.parent = grand;

parent;

}

parent.parent = grand.parent;
grand.parent = parent;

/] FEETEE ChEgLEENgrand.
updateHeight(grand);
updateHeight(parent);
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Node<E> r, // HIAIRLIAS
Node<E> b, Node<E> c, Node<E> d, Node<E> e, Node<E> f) {
// AR R
d.parent = r.parent;
if (r.isLeftChild()) {
r.parent.left = d;
} else if (r.isRightChild()) {
r.parent.right = d;
} else {
root = d;

}

// b-c

b.right = c;

if (c != null) c.parent = b;
updateHeight(b);

// e-f

f.left = e;

if (e != null) e.parent = f;
updateHeight(f);

// b-d-f

d.left = b;

d.right = f;

b.parent = d;

f.parent = d;
updateHeight(d);

private void rebalance(Node<E> grand) {
Node<E> parent = ((AVLNode<E>)grand).tallerChild();
Node<E> node = ((AVLNode<E>)parent).tallerChild();
if (parent.islLeftChild()) { // L
if (node.islLeftChild()) { // LL
rotate(grand, node, node.right, parent, parent.right, grand);
} else { // LR
rotate(grand, parent, node.left, node, node.right, grand);
}
} else { // R
if (node.islLeftChild()) { // RL
rotate(grand, grand, node.left, node, node.right, parent);
} else { // RR
rotate(grand, grand, parent.left, parent, node.left, node);

}
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BinaryTree

Node
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@Override
protected void afterRemove(Node<E> node) {
while ((node = node.parent) != null) {
if (isBalanced(node)) {
updateHeight(node);
} else {
rebalance(node);

}
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O#2: O(logn)
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B EE Y https://leetcode-cn.com/problems/balanced-binary-tree/
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