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Announcements 

Quiz 5 due Tue Mar 24 at 11:59pm 

Assignment 5 due Tue Mar 31 at 11:59pm 
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Outline 

Graphs 

toString 

Exceptions 
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GRAPHS 

Nodes and edges 
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Networks of Friends 

People have friends (Yes, even people in CS!) 

How to show this graphically? 
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Life of the party 

Introvert 



Graphs 

Objects are nodes (or vertices) in a graph 

Relationships are edges (or arcs) in a graph 
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Examples of nodes Examples of edges 



Definition of Graphs 

A graph is defined by its vertices and edges 
e.g., Previous friendship graph 
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Art Bob 
Cindy 

Elsa 

Francois 

Georgia Harry 

V = {Art, Bob, Cindy, Elsa, 
Francois, Georgia, Harry} 
 
E = {(Art, Bob), (Art, Elsa), 
(Bob, Elsa), (Bob, Cindy), 
(Bob, Francois), …} 



(Another) Person Class 

Let's create a new Person class that has the 
following fields: 

private String name; 

private ArrayList<Person> friends; 

Notice something interesting? A Person can 
have references to other Person's! 
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Implementing Person 

Let's add the following methods: 
Constructor with a name 

Getter for the name 

Getter for the friends 

 

The entire graph, then, is the set of Person 
instances in the graph. The edges are stored 
within the Person instances. 
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Making New Friends 

How do we add a new friendship? (i.e., how do 
we add a new edge to the graph?) 

 

Implement the following static methods: 
addFriendship(Person p1, Person p2) 

removeFriendship(Person p1, Person p2) 

Hint: You need to update both p1's list of friends, 
and p2's list of friends! 
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Simple Graph Operations 

Create the graph 
Add/remove nodes 

Add/remove edges 

Query the structure of the graph 
Who are the neighbours (i.e., friends) of a node? 

Get everybody within n steps of a node 

(e.g., Six degrees of Kevin Bacon) 

Check whether every node is connected to every 
other node (connectivity) 
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Exercises 

I highly recommend going to the tutorial this 
week, as you will get more practice with graphs! 
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TOSTRING 

Overriding the default behaviour 
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Print Objects 

What happens when we print an object? For 
example, the Person class that we just wrote? 

Person p = new Person("Bob"); 

System.out.println(p); 
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toString() 

We can override the default behaviour when 
System.out.println() is called, by implementing a 
method of the class with the following header: 

 
public String toString() 
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Be Proud of Your Friends! 

Let's modify the Person class to print the 
following information: 

Name of person 

Names of that person's friends 
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EXCEPTIONS 

When things go wrong 
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Exceptions 

What are some exceptions that you have 
encountered so far in the course? 
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Exceptions 

An exception is an object that describes an 
unusual or erroneous situation 

• Integer division by zero 

• Reading the wrong data type from Scanner 

• Accessing an index of an array that doesn't exist 

• Accessing a null object 
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Some Jargon 

We say that a program throws an exception 
• By default: program terminates 

We can alter the default behaviour so that the 
program catches the exception, and runs some 
other code 

 

Distinguish: 
normal execution flow vs. exception execution flow 
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Exceptions vs Errors 

Errors are more serious, and shouldn't be caught 

Exceptions: 
• java.lang.ArrayIndexOutOfBoundsException 

• java.lang.StringIndexOutOfBoundsException 

• java.lang.NullPointerException 

Errors: 
• java.lang.OutOfMemoryError 

• java.lang.ClassFormatError 

• java.lang.InternalError 
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Default Exception Handling 

Program will terminate and print an angry 
message 

Includes a call stack trace that indicates where the 
exception occurred 

Also shows the series of method calls that led to the 
current execution 
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Example 
public class Zero { 

  public static void main(String[] args) { 

    int numerator = 0; 

    int denominator = 0; 

     

    System.out.println(numerator / denominator); 

    System.out.println("Will this line be 

printed?"); 

  } 

} 
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Call Stack Trace 
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Changing the Default Behaviour 

try-catch-finally 

try { 

} 

catch (AException ae) { 

} 

catch (BException be) { 

} 

finally { 

} 
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Code that might throw and exception 

Code that handles AExceptions 

Code that handles BExceptions 

Code that is executed after, whether or not there was an exception 

There must be at least 
one catch block for every 
try block, but additional 
blocks are optional. 
finally block is optional. 



Flow of try-catch-finally 
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try 

Program terminates 
with call stack trace 

catch block 
of the correct 
Exception type 

finally 
(if it exists) 

uncaught 
exception 

caught 
exception 

no 
exceptions 

finished execution of catch block 



Catch That Exception 

Let's modify our Zero code to catch the 
arithmetic exception and print a message. 
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Exception Objects 

Additional information about the exception is 
contained in the exception object in the catch 
block. 

 

http://docs.oracle.com/javase/7/docs/api/java/l
ang/ArithmeticException.html 

Note in particular the getMessage() and 
printStackTrace() methods 
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Exception Propagation 

If an exception is not caught in the current 
method, it will then go up to the method that 
called it, and can be handled by a try-catch block 
there. 

e.g., What if we put the division by zero code inside 
a helper method called divide? 

 

Why do you think this is? 
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Summary 

Three ways to handle exceptions 
1. Ignore it 

• The program terminates 

2. Handle it where it occurs 

• The catch block containing the code that throws the 
exception is executed. 

3. Handle it at another place in the program 

• The catch block containing a method call (to a 
method call, to a method call …) to the code that 
throws the exception is executed. 
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Exercise 

Write a method,  
countString(String[] arr, String arg) 

that counts how many times arg appears in arr. 

 

The method expects arr to not contain any nulls. 
If a null is encountered, though, rather than 
crash the program, print a warning that 
indicates which index is null, then return -1. 
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