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Trees are data structures used to store elements hierarchically
(not linear like arrays and linked lists)
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Nodes: The entities that make up the tree.
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Root: The node at the top of the hierarchy
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Parent: For a given node, its parent is the node that
directly precedes it in the hierarchy
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Parent: For a given node, its parent is the node that
directly precedes it in the hierarchy
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Parent: For a given node, its parent is the node that

directly precedes it in the hierarchy. Every node has a
parent except the root
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Trees
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Parent: For a given node, its parent is the node that

directly precedes it in the hierarchy. Every node has a
parent except the root
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Child: For a given node, its children are the node(s) that
directly follow it in the hierarchy

‘r MONTANA

STATE UNIVERSITY



Trees

Documents

Paystubs

Every node is an internal
node or a leaf node
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Internal node: A node with at least one child (parent nodes)
Leaf node: A node without children
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Edge: a pair of nodes such that one is the parent of the other.
There is no edge between nodes that are not directly parent-
child related
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Path: A sequence of edge-connected nodes
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Subtree: a given node and all its descendants
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Depth: For a given node, its depth is the number of
edges in the unigue path back to root
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Depth: For a given node, its depth is the number of
edges in the unigue path back to root
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Depth: For a given node, its depth is the number of
edges in the unigue path back to root
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Height: The height of a tree is the maximum depth of
any of its nodes

Documents

Height = 4
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What operations might we need to do on a tree?
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Insert a node
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Get the children of a node
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Get the parent of a node
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Tree traversal / Printing / Searching
searchForNode (“CSCI232”)
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Get Depth of Tree
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Trees - Operations

* Insert a node

 Remove a node

* Get children of node

* Getparent of node _ Some of these operations don't

* Traversal/Search/Print depend on the purpose of the tree
 Get depth/height
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Trees - Operations

 Insert anode

« Remove a node

« Get children of node

« Get parent of node
 Traversal/Search/Print
« Get depth/height

Some of these operations
have implementation detaills
that depend on what the tree
IS suppose to do
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Trees
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Trees are data structures used to store elements hierarchically
(not linear like arrays and linked lists)
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Trees
The royal family of the United Kingdom and Commonwealth

ﬁ_

. *Numerals denote
King George VI y
(1895-1952) place in the official
line of succession
Princess Margaret, Prince Philip,
Countess of Snowdon Duke of Edinburgh
(1930-2002) (2921-)
14 : L 8 11
- é. gi -
AN
Disna, Princess of Wales Anne, Princess Royal Prince Andrew, Prince Edward,
Duchess of Carmwall (1961-1997) (1550-) Duke of York ¥arl of Wessex
(1647-) (1960-) (1964-)
2 6
m 208
9 P Lady Logi 12
Bestrice of York | "‘;‘:.’i‘;&"’f:' 1
r
Prince William, Catherine, Prince Henry Meghan Markle (1988-) (2003-)
Duke of Cambeidge Duchess of Cambridge Duke of Sussex Duchess of Sussex
(x982.) (1982-) (1984+) (1981-)
10 p 13
- X 3 of York \w:umrs:a
Prince Geerge of Princess Chuslone of Prince Louls of Baly y’”"‘:’"” - (":'\)"” s
Cambridge Cambridge Camdaidge {expected 2019) 90} e
(20039 3 (2o15) 4 (2015+) 5 7

‘A MONTANA
STATE UNIVERSITY



Trees

Lab 1

Labs

Lab 2

Lab 3
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Lab 5

Trees are data structures used to store elements hierarchically
(not linear like arrays and linked lists)

Lab 4

Exams

Midterm

Grade
Programs
Program 1 Program 4
Program 2 Program 3
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Trees
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Trees

DNS-Root zone - «.»

st
| ,1,?‘”31 zone ot - Ledu 20V

214 Jevel zone google¢.com.

3rd Jevel zone

drive.google.com. mail.google.com.

‘A MONTANA
STATE UNIVERSITY



Desktop

/\

School

|

Pictures

CSCl476

N

Programs

CSCI232 Pets Memes
Labs Meatball Tater
2023 2024

How do we represent atree in code?

public class Node {
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How do we represent atree in code?

public class Node {
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How do we represent atree in code?

public class Node {

private ??? parent;
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How do we represent atree in code?

public class Node {

private Node parent;
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How do we represent atree in code?

public class Node {

private Node parent;
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How do we represent atree in code?

public class Node {

private Node parent;

private ArraylList<???> children;
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How do we represent atree in code?

public class Node {

private Node parent;

private ArraylList<Node> children;
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How do we represent atree in code?

public class Node {

private Node parent;

private ArraylList<Node> children;

Private String name;
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How do we represent atree in code?

public class Node {

private Node parent;
private ArrayList<Node>

private String name;

children;
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How do we represent atree in code?

public class Node {

private Node parent;

private ArraylList<Node> children;

private String name;

public Node(String n) {

‘r MONTANA

STATE UNIVERSITY




Desktop

/\

School

|

Pictures

CSCl476

N

Programs

CSCI232 Pets Memes
Labs Meatball Tater
2023 2024

How do we represent atree in code?

public class Node {

private Node parent;
private ArraylList<Node> children;

private String name;

public Node(String n) {
this.name = n;
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How do we represent atree in code?

public class Node {

private Node parent;
private ArraylList<Node> children;

private String name;
public Node(String n) {

this.name = name;
children = new ArraylList<>();

‘r MONTANA

STATE UNIVERSITY




Memes

Tater

Desktop
School Pictures
CSCl476 CSCI232 Pets
Programs Labs Meatball

N

2023

2024

How do we represent atree in code?

public class Node {

private Node parent;
private ArraylList<Node> children;

private String name;

public Node(String n) {
this.name = name;
children = new ArraylList<>();

}

// getName()

// getParent()
// getChildren()

// setParent()
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How do we represent atree in code?

public class Node {

private Node parent;
private ArraylList<Node> children;

private String name;

public Node(String n) {
this.name = name;
children = new ArraylList<>();

}

// getName()

// getParent()
// getChildren()
// setParent()

public ??? addChild(??? ??2?) {
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How do we represent atree in code?

public class Node {

private Node parent;
private ArraylList<Node> children;

private String name;

public Node(String n) {
this.name = name;
children = new ArraylList<>();

}

// getName()

// getParent()
// getChildren()
// setParent()

public ??? addChild(Node child) {
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How do we represent atree in code?

public class Node {

private Node parent;
private ArraylList<Node> children;

private String name;

public Node(String n) {
this.name = name;
children = new ArraylList<>();

}

// getName()

// getParent()
// getChildren()
// setParent()

public void addChild(Node child) {
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How do we represent atree in code?

public class Node {

private Node parent;
private ArraylList<Node> children;

private String name;

public Node(String n) {
this.name = name;
children = new ArraylList<>();

}

// getName()
// getParent()

// getChildren()
// setParent()

public void addChild(Node child) {
children.add(child);

}
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How do we represent atree in code?

public class Node {

private Node parent;
private ArraylList<Node> children;

private String name;

public Node(String n) {
this.name = name;
children = new ArraylList<>();

}

// getName()
// getParent()

// getChildren()
// setParent()

public void addChild(Node child) {
children.add(child);

}
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Represent Individual data
elements and their local
relationships

Represent the
collection of data

elements. Insertion,
deletion, navigation

CSCl476 CSCI232 Pets Memes
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public class Node {

¥

public class Tree {

}

Interface between
user commands and
tree object operations

}

public class TreeManager {
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