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public Iterable<Item> preorder () private class Node

{ {
Queue<Item> g = new Queue<Item> () ; private Item item;
preorder (root, q); private Node parent;
return q; private Node lmc;

} private Node rsb;

public void preorder (Node x, Queue<Item> q)
{
g.enqueue( x.item ) ;
Node y = x.1lmc;
while (y '= null)
{
preorder (y, q);
Yy = y.rsb;
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public void inorder (Node x, Queue<Item> q)
{
Node y = x.1lmc;
if (y '= null)
{
inorder(y, q):
g.enqueue (x.item) ;
Yy = y.rsb;
while (y '= null)
{
inorder(y, q);
Yy = y.rsb;

}
else
g.enqueue (x.item) ;
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public Iterable<Item> postorder ()

{
Queue<Item> g = new Queue<Item> () ;
postorder (root, q);
return q;

public void postorder (Node x, Queue<Item> q)
{
Node y = x.1lmc;
while (y !'= null)
{
postorder(y, q);
Yy = y.rsb;
}

g.enqueue (x.item) ;
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public int size() {
return size (root) ;

private int size (Node x)
{
if (x == null) return O;
int count = 1;
Node y = x.1lmc;
while (y !'= null)
{
count += size(y)
Yy = y.rsb;
}

return count;
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public int height() {
return height (root) ;

private int height (Node x)
{
if (x == null) return -1;
int h = -1;
Node y = x.1lmc;
while (y '= null)
{
h = Math.max(h, height(y))
y = y.rsb;
}

return 1 + h;
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private class Node

{

private Item item;
private Node left, right;

public Node (Item item) { item
this(item, null, null); Teft | right

public Node (Item item, Node left, Node right)
{

this.item = item;
this.left = left;
this.right = right;
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Preorder(T) : r, preorder(T;), preorder(T,)
Inorder(T) : inorder(T7), r, inorder(T,)
Postorder(T) : postorder(T,), postorder(T,), r
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preorder(T) : a, b, d, g, e, h, ¢, f
inorder(T) : g, d, b, e, h, a, c, f
postorder(T) : g, d, h, e, b, f, ¢, a
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public Iterable<Item> preorder ()

{
Queue<Item> g = new Queue<Item> () ;
preorder (root, q);
return q;

private void preorder (Node x, Queue<Item> q)
{

if (x == null) return;

g.enqueue (x.item) ;

preorder (x.left, q);

preorder (x.right, q);
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public Iterable<Item> inorder ()

{
Queue<Item> g = new Queue<Item> () ;
inorder (root, q);
return q;

private void inorder (Node x, Queue<Item> q)
{

if (x == null) return;

inorder(x.left, q);

g.enqueue (x.item) ;

inorder (x.right, q);
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public Iterable<Item> postorder ()

{
Queue<Item> g = new Queue<Item> () ;
postorder (root, q);
return q;

private void postorder (Node x, Queue<Item> q)
{

if (x == null) return;

postorder (x.left, qg);

postorder (x.right, q);

g.enqueue (x.item) ;
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private NR-Inorder (Node x) ({

Stack<Node> s = new Stack<Node>() ;
boolean done = false;

while ('done) {
while (x '= null) {
s.push (x) ;
X = x.left;

}

if ('s.isEmpty()) {
x = s.pop();
StdOut.print(x.item) ;
x = x.right;

}

else done = true;

} W90 - Cia)s - aasly plalsly - (5q5) ol s
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private void levelOrder () -E§L2~0‘34¢3)3 4% LjLﬂLofi [
{
if (isEmpty()) return;
Queue<Item> g = new Queue<Item>() ;
g.enqueue (root) ;
while ('qg.isEmpty())
{
Node x = g.dequeue() ;
StdOut.print(x.item + “ %) ;
if (x.left != null) g.enqueue(x.left);
if (x.right != null) g.enqueue(x.right) ;
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private void levelOrder () .E§L2~u‘f4¢3)3 dg LfLﬂL°¢% ]
{

if (isEmpty()) return;
Queue<Item> g = new Queue<Item>() ;
g.enqueue (root) ;
while ('qg.isEmpty())
{
Node x = g.dequeue() ;
StdOut.print(x.item + “ %) ;
if (x.left != null) g.enqueue(x.left);
if (x.right != null) g.enqueue(x.right) ;
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private void levelOrder () .E§L2~u‘f4¢3)3 dg LfLﬂL°¢% ]
{

if (isEmpty()) return;
Queue<Item> g = new Queue<Item>() ;
g.enqueue (root) ;
while ('qg.isEmpty())
{
Node x = g.dequeue() ;
StdOut.print(x.item + “ %) ;
if (x.left != null) g.enqueue(x.left);
if (x.right != null) g.enqueue(x.right) ;

b g C

1RG0 - A1) — oasly pla3aln - (sgo) pol saw




Abbus LT)T @ ;30305 C3A)s gl

private void levelOrder () C.’a.w w ).a c\.s u.u..al.o.u ]
{

if (isEmpty()) return;
Queue<Item> g = new Queue<Item>() ;
q.enqueue (root) ;
while ('qg.isEmpty())
{
Node x = g.dequeue() ;
StdOut.print(x.item + ™ V) ;
if (x.left != null) g.enqueue(x.left);
if (x.right !'= null) g.enqueue (x.right);

BB

a b c
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private void levelOrder () C.’a.w w ).a c\.s u.u..al.o.u ]
{

if (isEmpty()) return;
Queue<Item> g = new Queue<Item>() ;
q.enqueue (root) ;
while ('qg.isEmpty())
{
Node x = g.dequeue() ;
StdOut.print(x.item + ™ V) ;
if (x.left != null) g.enqueue(x.left);
if (x.right !'= null) g.enqueue (x.right);

-5
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private void levelOrder () .Zga*u %A%S)S dg LfLiL°¢i ]
{

if (isEmpty()) return;
Queue<Item> g = new Queue<Item>() ;
g.enqueue (root) ;
while ('qg.isEmpty())
{
Node x = g.dequeue() ;
StdOut.print(x.item + “ %) ;
if (x.left != null) g.enqueue(x.left);
if (x.right != null) g.enqueue(x.right) ;
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private void levelOrder ()

{

if (isEmpty()) return;
Queue<Item> g = new Queue<Item>() ;
g.enqueue (root) ;

while ('q.isEmpty())

{

Node x = g.dequeue() ;
StdOut.print(x.item + “ %) ;

if (x.left != null) g.enqueue(x.left);
if (x.right != null) g.enqueue(x.right) ;
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private void levelOrder () .E§L2~u‘f4¢3)3 dg LfLﬂL°¢% ]
{

if (isEmpty()) return;
Queue<Item> g = new Queue<Item>() ;
g.enqueue (root) ;
while ('qg.isEmpty())
{
Node x = g.dequeue() ;
StdOut.print(x.item + “ %) ;
if (x.left != null) g.enqueue(x.left);
if (x.right != null) g.enqueue(x.right) ;

-

a b c de f g
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private void levelOrder () -E}kb& &7%3)3 AQ(JL%L0¢§ [
{
if (isEmpty()) return;
Queue<Item> g = new Queue<Item>() ;
g.enqueue (root) ;
while ('qg.isEmpty())
{
Node x = g.dequeue() ;
StdOut.print(x.item + ™ %) ;
if (x.left != null) g.enqueue(x.left);
if (x.right != null) g.enqueue(x.right) ;

a b c de f g h
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private void levelOrder () .zga¢u %Atsjs 49LJQ%L°¢i
{
if (isEmpty()) return;
Queue<Item> g = new Queue<Item>() ;
g.enqueue (root) ;
while ('!'q.isEmpty())
{
Node x = g.dequeue() ;
StdOut.print(x.item + ™ %) ;
if (x.left != null) g.enqueue(x.left);
if (x.right != null) g.enqueue(x.right) ;

a b c d e f g h
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public BinaryTree<Item> copy ()

{
BinaryTree<Item> T = new BinaryTree<Item> () ;
T.root = copy (root) ;
return T;

private Node copy (Node x)

{
if (x == null) return null;
Node y = new Node(x.item) ;
y.left = copy(x.left );
y.right = copy(x.right);
return y;
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private boolean equals (Node x, Node y) { .. }

S50 99 Gl (29990 S0 0 08 ;o lp &S ek 4 dnsh ) Do 4 (W
Aled Gagas po Ll o8 Gl cwly g

private Node swap (Node x) { .. }
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private class Node
{
private Item item;
private Node left;
private Node right;
private boolean leftThread;
private boolean rightThread;
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private Node expressionTree(String[] a, int lo, int hi)

{
if (lo == hi) return New Node(a[lo]):;
else if (unaryOps.contains(a[lo + 1]))

{

Node x = new Node(a[lo + 1]);
x.right = expressionTree(a, lo + 2, hi - 1);
return x;

}

else {
int k = match(a, lo + 1);
Node x = new Node(a[k + 1]);
x.left = expressionTree(a, lo + 1, k)
x.right = expressionTree(a, k + 2, hi - 1);
return x;
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public void printInfix (Node x) ;
{
if (unaryOps.contains(x.item)) {
StdOut.print (™ (" + x.item) ;
printInfix(x.right) ;
StdOut.print(“)”) ;
}

else if (binaryOps.contains(x.item)) ({
StdOut.print (M (%) ;
printInfix(x.left) ;
StdOut.print(x.item) ;
printInfix(x.right) ;
StdOut.print(“)”) ;

}

else
StdOut.print (x.item) ;
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