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Quick Overview
● Strings
● Data Structures

○ Array
○ Grid
○ ArrayList
○ HashMap (with File Reading)

● Classes



String Tips
Access characters of a String by index, starting with 0

Strings are immutable: you can’t change them, you can only 
create new ones

If you are removing or adding characters, it’s easier to go 
from the back than from the front (otherwise, you have to 
adjust your index)

Make sure you’re familiar with String/Character methods (it 
makes your life a lot easier not to have to rewrite them)



Good Character Methods to Know

Slide Credit: Chris Piech



Good String Methods to Know

And many more on the 
javadocs for Strings! 
Google “java String”

Slide Credit: Chris Piech



String example
Given a template string, template, and a pattern string to 
remove, pattern, return a new string with all occurrences of 
the pattern in the template removed:

removeAll(“banana”, “na”) -> “ba”

removeAll(“Hello World!”, “ “)-> “HelloWorld!”



String example
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Data Structures!



A Quick Comparison
Array 2D Array ArrayList HashMap

Stores... Fixed number of 
elements in a list

Grid/matrix of elements Elements in a list Key-Value Pairs

Type of element Objects & Primitives Objects & Primitives Objects Objects

Ordered? Ordered Ordered Ordered Unordered

Access 
Elements

arr[index] arr[rowIndex][colIndex] list.get(index)
list.set(index, elem)

map.get(key)
map.put(key, value)

Used when Know the number of 
elements

Histograms

Two “dimensions” of 
data (rows vs. columns)

Need ArrayList 
methods
Unknown number of 
elements

Need to look up an 
object (value) via 
another object (key)
Database

Example Yahtzee Dice 
Frequencies, 
Yahtzee Dice

Images, Yahtzee score 
card

Hangman word list, 
list of names 
graphed in 
NameSurfer

NameSurferDatabase
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Helpful Array/2D Array Tips
Needs to be initialized with a size

Arrays and 2D arrays default initialize all values (e.g. an 
array of ints are all 0)

Get the size with: arr.length

Iterating over a 2D array: use a double for loop

Accessing 2D array elements: arr[row][col]



Array/2D Array Example
Write a method where given a GImage, you return a new 
GImage, rotated 90 degrees to the left

Observation: where does the top left pixel end up? What are 
the new dimensions?



Array/2D Array Example



Array/2D Array Example



Array/2D Array Example



Array/2D Array Example



Array/2D Array Example



Array/2D Array Example



Helpful ArrayList Methods

Thanks for the slide,
Chris Piech



ArrayList Example
● Given a list and a String to remove, remove all instances 

of that String from the list

Example:

removeString([“a”, “b”, “a”, “c”], a) -> [“b”, “c”]

Tip: iterating from the end of the list makes it easier to 
avoid errors with indices



ArrayList example



HashMap example
Section leaders can get prizes for helping the most number 
of students in LaIR. Write a method that takes in a filename 
corresponding to a file of help requests, and outputs the 
section leader’s name who helped the most people. (In the 
event of a tie, your program can output any of the winning 
names)

The file should look like below, where the section leader’s 
name is first, followed by a space and then the name of the 
student.

Ashley csStudent1
Chris csStudent2
Nick csStudent3



Brief Detour: File Reading Components
Always use a try/catch

Open the file in a 
BufferedReader

Get a line

while line is not null:

Do something with 
the line

Read the next line

Close the 
BufferedReader



HashMap example - reading the file
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HashMap example - reading the file



HashMap Example - Finding the Most Requests



HashMap Example - Finding the Most Requests



HashMap Example - Finding the Most Requests



HashMap Example - Finding the Most Requests



Classes!



Parts of a Class
Instance Variables

Constructor

Getter/Setter Methods (usually directly return or change 
instance variables)

Other methods (might indirectly change instance variables; 
what the class does)



Helpful hints for classes
● If you are given parameters in a constructor, make sure 

you save them somehow
○ E.g. if you’re given a file, you might save the contents in a 

HashMap/ArrayList
○ Might directly save some parameters as instance variables using the 

this keyword

● Look at the required getter/setter methods - make sure 
that each one corresponds to an instance variable

○ E.g. in NameSurferEntry, getRank(int decade) returned an element in a 
data structure that was stored in an instance variable

● Look at the functionality for other methods - what 
information do you need to do those correctly?



Classes Example
Write a class that models a Dog. Our dog knows tricks! He 
can bark how old he is (one bark per year) when asked to 
speak, he can play, which turns his color from the original 
color to brown (because of the mud), he can shower, which 
restores his color, and he has a name, which he was born 
with, but which might be changed by a new owner. Every third 
time he showers, he ages one year.

Dog(String name, Color color)

String speak() //returns a string like “bark bark bark”

Color shower() //returns the original color

String getName(); String setName(String); Color getColor()



Good Instance variables
Dog(String name, Color color)

String speak() //returns a string like “bark bark bark”

Color shower() //returns the original color

String getName(); String setName(String); Color getColor()

Name

Number of times the dog has showered (to get the age)

Current color

Original color



Classes Example



Classes Example



Classes Example



Classes Example Continued


