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* @Date: 201912 B 26 H 11:12
* @Desc: "X
*/
public class AverageTree {
private Node root;
public AverageTree() {
}
/'k*
* W& A
* @param values 42
*/
public AverageTree(Integer][] values) {
if (Objects.isNull(values)) {
return;
}
for (Integer value : values) {
add(value);
}
}

/**

* Z XIS E
* @param value #Y&
* @return 280
*
/
public boolean add(Integer value) {
Node newNode = new Node(value);
if (Objects.isNull(root)) {
root = newNode;
return true;
} else {
if (add(this.root, newNode)) {
return doAverage(this.root);
}
}

return false;

}

private boolean add(Node node, Node newNode) {
if (newNode.value > node.value) {
if (Objects.isNull(node.right)) {
node.right = newNode;
newNode.parent = node;

return true;

} else {

return add(node.right, newNode);
}

} else {

if (Objects.isNull(node.left)) {
node.left = newNode;
newNode.parent = node;

return true;

} else {

return add(node.left, newNode);
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}
}
}

public boolean delete(int value){

Node node = container(this.root, value);
if (Objects.isNull(node)){

return false;

}

}

private void delete(Node node){
if (Objects.isNull(node)){

throw new NullPointerException();
}

if (Objects.isNull(node.parent)){
this.root = null;

} else {

Node p = node.parent;

if (Objects.equals(p.left, node)){

p.left = null;
} else {
p.right = null;
}

}

public boolean container(Integer value) {
return Objects.nonNull(container(this.root, value));
}

private Node container(Node node, Integer value) {
if (Objects.isNull(node)) {

return null;

}

if (value.equals(node.value)) {

return node;

}

if (value.compareTo(node.value) > 0) {

if (Objects.nonNull(node.right)) {

return container(node.right, value);

} else {

return null;

}

} else {

if (Objects.nonNull(node.left)) {

return container(node.left, value);

} else {

return null;

}

}

}

private boolean doAverage(Node node) {
NodeStatus status = node.isAverage();
switch (status) {

case AVARAGE:

break;

case RIGHT _LEFT:
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rightLeftRotate(node);
break;

case LEFT:
rightRotate(node);

break;

case RIGHT:
leftRotate(node);

break;

case LEFT RIGHT:
leftRightRotate(node);
break;

default:

throw new lIllegalArgumentException();
}

boolean left = true;
boolean right = true;

if (node.hasRightChild()){
right = doAverage(node.right);
}

if (node.hasLeftChild()){

left = doAverage(node.left);

}

if ('node.hasChildren()){
return true;

} else {

return left && right;

}

}

/**
*

* * *  *  F* F

*/

private void leftRightRotate(Node node) {
Node b = node.right;

Node d = b.left;

if (d.hasLeftChild()){

b.left = d.left;

b.left.parent = b;

}

if (d.hasRightChild()){
b.left = d.right;
b.left.parent = b;

}

d.right = b;

b.parent = d;
node.right = d;
d.parent = node;
rightRotate(node);
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}

/'k*
*

*/\ /\ N
*b f-> d f-> b oa

*\ / \ A\
*d b e f
*\ \

*/

private void rightLeftRotate(Node node) {
Node b = node.left;

Node d = b.right;

if (d.hasLeftChild()){

b.right = d.left;

b.right.parent = b;

}

if (d.hasRightChild()){
b.right = d.right;
b.right.parent = b;

}

d.left = b;
b.parent = d;
node.left = d;
d.parent = node;
rightRotate(node);
}

/**

*

*/

private void leftRotate(Node node){
Node ¢ = node.right;
Node e = c.left;
changeParent(c, node);
node.parent = c;

c.left = node;
node.right = e;

if (Objects.nonNull(e)){
e.parent = node;

}

}

/'k*
*

*
*
*
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*/

private void rightRotate(Node node){
Node b = node.left;

changeParent(b, node);

node.parent = b;

Node d = b.right;

b.right = node;

node.left = d;

if (Objects.nonNull(d)){

d.parent = node;

}

}

private void setRoot(Node node) {

// root TR

this.root = node;

}

private void changeParent(Node node, Node old) {
Node p = old.parent;

if (Objects.isNull(p)) {

setRoot(node);

} else if (p.left == old) {

p.left = node;

} else if (p.right == old) {

p.right = node;

} else {

throw new lllegalArgumentException();
}

node.parent = p;

}

@Override

public String toString() {

List <Integer> values = new ArrayList<>();
printNode(this.root, values);

return Strings.join(values, ' ");

}

private void printNode(Node node, List <Integer> list) {
list.add(node.value);

if (Objects.nonNull(node.left)) {
printNode(node.left, list);

}

if (Objects.nonNull(node.right)) {
printNode(node.right, list);

}

}

private class Node {
private Integer value;
private Node left;
private Node right;
private Node parent;

}
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/**
* PRI
*/
private enum NodeStatus {

/] Effg, FEGNE, Ehe—X

/**
*a
*/
*b
*\
*c
:\

*/
LEFT_RIGHT,

/**
*

* * * X * *

RIGHT,

/**
*

* F X X * *

*/

RIGHT_LEFT,

/] ¥, FREE
AVARAGE

}

}
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