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/* BSTree.java */
public class BSTree {
private Node root = null;
/] 7T ANTONEY 7 ADES
public class Node {
private final String key;

public int data;
private Node left, right;

private Node(String key) {
this.key = key;
this.data = 0;
left = right = null;
}

}

/] ¥—%HEELT /) —ReBEKETD
// add WER D, Z2WIGEITHIZIT/ES THiA
public Node find(String key, boolean add) {

/] RPNZEOHAEILFR]

if (root == null) {
if (add) root = new Node(key);
return root;

}
/] V=TI XD ) — ROBER
Node n = root;
while (true) {
int cmp = key.compareTo(n.key);

if (cmp < 9) {

if (n.left == ) {

if (add) n.left =
return n.left;

}
/] Rz Tl

n =
} else if (cmp > 0) {

if (n.right == ) {
if (add) n.right =
return n.right;

}
n =

} else { // cmp == (FE L)

return n;

}
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/] KOFT_TOEHREFTT S
public void traverse() {
traverse(root, 9);

}

/] BImTEOAROER 2 FIRICEK T D
private void traverse(Node n, int level) {

if (n == null) return;

traverse( , level + 1);

for (int 1 = 9; i < level; i++)
System.out.print(" ");
System.out.printf("+ %s(%d)%n",
n.key, n.data);

traverse( , level + 1);

}
}

/* Program.java */
import java.util.Scanner;
public class Program {
public static void main(String[] args) {
BSTree tree =

Scanner sc = new Scanner(System.in);

/] ROWEE (HEEOH 7 1)

while (true) {
System.out.print("3CF52 ");
String key = sc.next();

// quit EASI LT a s T AT
if (key.equals("quit")) break;

/] W2 7 ZAORI 5k
BSTree.Node n = tree.find(key, true);
n.data = n.data + 1;

tree.traverse();
System.out.println();
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/* AVLTree.java */
public class AVLTree {

private Node root = null;

/] W7 7 A

public class Node {
private final String key;
public int data;
private Node left, right;

/] FEEDF ) — RERETHIMOARDE S
private int heightL, heightR;

public Node(String key) {
this.key = key;
left = right = null;
heightL = heightR = 0;
}

/] A DI ARDE S 2 FHE LE
private void fixHeights() {
heightL = heightR = 0;
if (left !'= null) {
heightL = Math.max(left.heightlL,
left.heightR) + 1;

}
if (right !'= null) {
/] EREESEIC L TERE X
}
}
}

/] R E A Al > TREADOANT o 2 iR+ 5
/1 BB B ARDE DI — EOHE B LVR
private Node rebalance(Node n) {

/] DI AROE S & T 5
int b = n.heightL - n.heightR;
if (b >= 2) {
/] FEOTOFNETE D56
Node 1 = n.left;

if (1 != null & l.heightL < 1.heightR) {

/] TDHEDFRD T RENR L HEAlR
n.left = rotateLeft(n.left);
}
n = rotateRight(n);
} else if (b <= -2) {

/] FOFDOTFNETEDLHE
Node r = n.right;

// b >= 2 OEEESZBI/ERE &
}
return n; // TR I NTZE O AROIR
}
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private Node rotateLeft(Node n) {

Node r = n.right; // #rLWR

n.right = r.left;

r.left = n;

/] B LT RO S 2RSS
n.fixHeights(); r.fixHeights();
return r;

}

/] FEDF ) — REESAROH LRSS 2 RIS ERA(E
private Node rotateRight(Node n) {

// rotateLeft Z&EI/EH &
}

/] BIREFH L ) — ROBWR LA
public Node find(String key, boolean add) {
if (root == null) {
if (add) root = new Node(key);
return root;
}
/] FR U ) — Rae—kplgEE L TN T o A%
Node ret = find(root, key, add);
root = rebalance(root);
return ret;

}
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private Node find(Node n, String key,
boolean add) {
Node ret; // ROF7/— FK&EiRT

int cmp = key.compareTo(n.key);
if (cmp < 0) {
if (n.left == null) {
if (add) n.left = new Node(key);
ret = n.left;
} else {
ret = find(n.left, key, add);
}
/] /7 — REEIIDREMED & D5 DTN T o AGE
n.left = rebalance(n.left);
n.fixHeights();

} else if (cmp > 0) {
// cmp < @ DOHESEIT/ERT X
} else { // cmp == 0 (F&R)

ret = n;

}

return ret;
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