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A Project 2due

T DESIGN, DESIGN, DESIGN!!!

i Friday 7/24/2009; 10pm
AMidterm Review

I Saturday 7/26/200%; 1-4pm in 306 Soda
A Midterm 2

i Tuesday 7/28/200%, 5-6pm in 10 Evans
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ATree ALeaf A Ancestor
ANode Asibling A Descendent
APath APath Length
AEdge ADepth
ARoot AHeight
ARooted Tree A Subtree
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Achild '
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Tree Definitions:; Overview Tree Definitions: Rooted Tree

A Atree consists of @et of nodesind aset of
edgesthat connectpairs of nodes

A There isexactly ongpath between any two

AIn arooted tree, one distinguished node is
called theroot.
A Every node, except the root, has exactly one

nodes of the tree. parent nodep, which is the first node
_ , which i i
A Apath lj a connected sequence of zero or traversed on the path from ¢ to the roat.s
more edges. p's child.

A The root has no parent.
A A node can have any number of children.
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Tree Definitions: More
A Aleaf is a node with no children.
A Siblingsare nodes with the same parent.
A Theancestorsof a noded are the nodes on
the path fromd to the root.
i Technically, the ancestors dfalso included itself.
T The root is an ancestor of every node in the tree.
Alfais an ancestor of,, thend is adescendant
of a.

Definitions

A Thelength of a pathis the number of edges in
the path.

A Thedepth of a noded is the length of the path
from d to the root.
i The depth of the root is zero.

A Theheight of a noded is the length of the path
from d to its deepest descendant.
i The height of a leaf node is zero.
i Theheight of a tree= height of the root.

A Thesubtreerooted at noded is the tree formed

Z bydand its descendants.

@

Announcements (Text)

A Please recycle your papethere is a bin in
the printer room

A Please throw away your trash

A Please use the power strips. NEVER use the
floorboards!!!!

public class AmoebaFamily {

private Zmoeba myRoot = null;

myRoot = new Zmoeba (name,

4

null);

B

rivate static class Zmoeba {

public String myName:
public Amoeba myParent;
public ArrayList<imoeba> myChildren;

public Amoeba (String name, Amoeba parent) {
mylame = name;
myParent = parent;
myChildren = new ArrayList<Amoeba> ( )

Add an amoeba wi

115 amoeba's y 0 d.
public void addChild (String childName) {
Imoeba child = new Amoeba (childName, this):

2 7 myChildren.add (child):

One Amoeba Object/
é #
[

O]

Amoeba

Amoeba myParent
String myName
ArrayList<Amoeba> myKids
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An Amoeba
Subtree

Design 1 (How we think about it)
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Design 2 (Amoeba)

Design 3 ¢ LinkedList of Children
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public class SibTree {
5ibTreeNode root;
int size;

private class SibTreeNode {

Cbject item.

ZibTIreeNode parent:
5ibTreeNode firstcChild:

SibTreeNode nextSikiling:
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Binary Tree

A A binary tree is a tree in which no node has
more than two children, and every child is
either aleft child or aright child, even if it's
the only child its parent has.
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el Postorder inorder
Preorder

Traversal

1 Preorder: visit node, traverse its children.

i Postorder: traverse children, visit node.

T Inorder: traverse first child, visit node, traverse
second child (binary trees only).
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private static class Amoeba {

public String myName;
public Amoeba myParent;
public ArrayList<Amoeba> myChildren;

public Amoeba (String name, Amoeba parent) {
myName = name;
myParent = parent;
myChildren = new ArrayList<Amoeba> ( )

pottevota

System. ount.println (myName) ;7
for (&moeba child @ myChildren){

Preorder: visit node, traverse its children.

LEFT

child.printPreCrder () ¥ v
2 Y Y
@& @ W
private static class Amoeba {
Postorder: traverse children, visit node
public String myName;
public Amoeba myParent;
public ArrayList<Amoeba> myChildren;
public Amoeba (S5tring name, Amoeba parent) {
myName = name;
myParent = parent;
myChildren = new ArrayList<Amoeba> ( )
public wvoid i
for (Amoekba child : myChildren){
child.printPreCrder();
System.cut.println (myHame) ; Y 7
a gd
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private static class Amoeba {

public Zmosba myLefes Inorder: traverse first child, visit node,
public Amoeba myRight: traverse second ChII (binary trees only).

poblic String myName;
public Amosekba myParent;

public void printInOrder|()
{
if (myLeft '= null){
nyLeft.printInf®rder():

System.out.println (myName) ;
if (myRight !'= nnll)

i
myLeft.printInCrder ()

& -

Level Order: Breadth First Level-Order (Breadth-First) Traversal

One depth at 2

a time AeNr gSNES it y2RSa Id RSLIK
/A(j\y A Unlike the other traversals, this algorithm is not naturally
23 = recursive

(7) ({5) o )

/ﬁ—‘é K A Use a queue, which initially contains only the root. Then
¥ \ repeat the following steps:
ﬁ2 | ( 6 ) ( 9 ) i Dequeuea node from the front of the list.
\:‘—*‘:?—__—a\—/ i Visitit.

/ ‘ i Enqueusts children (in order from left to right). Continue until the
/-g{ 1 n / \ queue is empty.

( \

_/———r—/——e /

2 Y 7 Y 15 Y 12 Y &6
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Binary Search Tree .
Binary Search Tree

B ST A Binary Search Tree is a binary tree.

A Generally, each node of the Binary Search Tree contai
an <Key, Value> pair called an Entry.
i The key can be the same as the value.
A Binary Search Tree satisfies the following property,
called thebinary search tree invariantFor any node X,
i every key in théeft subtreeof X idess than or equab X's
key, and
i every key in theight subtreeof X isgreater than or equal
to X's key.
T Akey equal to the parent's key can go into eithebtree

2 Example.
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Inserting
Ainsert() starts by following the same path Eile Edit Source Refactor N
through the tree adind(). = I =
A When it reaches aull reference, replace the CO-lal S ﬁ ML> I

null  with a reference to a new node <Key,
Value> . %¥ Debug 23| Debug i‘

A Duplicate keys are allowed.

i Ifinsert() finds a node that already has the key,
it puts it the new entry in the lefsubtreeof the older
one.

T We could just as easily choose the righbtree it

z ,doesn'tmatter. Z )

©g Breakpoints |Bd= Variables &3 9 Breakpoints | #d= Variables 23
Marme Value Mame Value
@ ars String[0] (id=1&) String[0] (id=16)
4 ©nl MonemptylistNode (id=... 4 0 MNenemptyListMode (id=...
» @ myFirst "A" (id=21) @ myFirst "A" (id=22)
= myRest Emptylisthode (id=25) @ myRest Emptylisthode (id=26)
a O nd NonemptyListMode (id=...
- @ myFirst "A" (id=22)
4 ® myRest NenemptyListMode (id=...
_ @ myFirst "B" (id=29)
@ myRest EmptyListNeode (id=30)
9 Breakpoints | (0= Variables &3
Name Value Debugging
o ars String[0] (id=18)
4 @ nl MonemptyListMode (id=... .
. @ myFirst A (id=22) A Your TA will help you LEARN to use the
@ myRest EmptyListMNode (id=26) debuggerl
a © n2 MNenemptylistMode (id=... : .
. @ myFirst "A" (id=22) T Your TA will not debug your code! SORRY!
<= Eyﬁtﬁm [“B?,”;drﬂ‘;g““r"m fig=. A Your FRIENDS will help you learn to use the
@ myRest  EmptylistNode (id=30) debugger AND help you debug your code!!!
a4 ©n3 MNonemptyListMode (id=... i AWESOME!
. @ myFirst A (id=22) '
a @ myRest MenemptylistMode (id=...
B myFirst "B (id=29)
4 @ myRest MNenemptylistMode (id=...
- @ myFirst  "C" (id=37)
] m myRest EmptylistNode (id=38)




