
CS62 Class 1: Intro & Java basics

Slides adopted from Prof. Papoutsaki. Thanks!

Slide deck: https://cs.pomona.edu/classes/cs62/#schedule  

Java Fundamentals

https://cs.pomona.edu/classes/cs62/#schedule


Class 1 agenda
• Course overview. What will you learn? 

• Course intros 

• Getting started in Java 

• Classes and objects in Java



Course overview



Please use the course website!! 
https://cs.pomona.edu/classes/cs62/ 

https://cs.pomona.edu/classes/cs62/


What is a data structure?



What is a data structure?

• Data structures are abstractions that help us efficiently organize and store  
data while writing code. 

• Data structures you’ve seen in CS50 / 51A 

• Lists 

• Dictionaries 

• In this class, we’ll actually implement the data structures ourselves, as well as 
apply built-in ones to solve software engineering problems  

• We’ll understand what “efficiently” means (and talk about other metrics that 
are just as important!)



Course thirds
1 2 3

• Java Syntax/basics 
• New OOP concepts 

• Inheritance 
• Interfaces, generics 

• Basic data structures (DS): 
• ArrayLists 
• Run time & affordance 

analysis 
• Linked lists (single & 

doubly) 
• Stacks & queues 

Java & Basic DS Sorting & 
Searching Graphs & SWE

• Algorithms: 
• Selection & insertion sort 
• Mergesort 
• Quicksort 
• Heapsort 

• Data structures: 
• Trees (binary search, 2-3, 

red-black…) 
• Priority queues, heaps 
• Dictionaries 
• Hashtables 
• Abstract data types

• Data structures: 
• Graphs 
• Directed acyclic graphs 

• Algorithms: 
• Shortest path in a 

graph 
• Minimum spanning 

trees 
• Final SWE project 

• Human-centered 
design methods for 
software engineering

…and one checkpoint 
for each third :)



Learning goals
• Understand how data structures work and how to implement them yourself 

• Understand the time-complexity analysis of algorithms, as well as 
affordance analysis to understand their ethical trade offs and their history  

• Be able to write long, complex, modular, understandable programs (> 1k 
lines of code) in the OOP (object-oriented programming) paradigm  

• Be able to choose the best data structure for an open-ended, real world 
problem and implement a working solution (final project) 

• Feel confident in interviewing for SWE internships (e.g., solve Leetcode 
problems) 



Course assignments + weekly flow
• In CS62, unlike in prior CS courses you may have taken, assignments and labs 

are different. 

• You have 10 labs (to be completed during the Wednesday afternoon lab slot), 
and 10 programming assignments 

• Labs are meant to teach SWE skills (command line, Git, debugging, etc.) 

• Assignments are released before lab and due Tues 11:59pm (with an 
automatic extension to Weds 12:59pm) 

• 3 checkpoints + 1 final project 

• Most labs will also start with a 5-10 minute quiz on the lecture material in the 
last week



What about “advanced programming?”
• Assignments will be deliberately vague and will be using appropriate data 

structures to solve interesting problems. 

• “Write a program to implement this game”, rather than “Please fill out 
these methods in this pre-built class…”  

• In the “real world”, professionals don’t hand hold you through the steps of 
solving a problem. 

• In this class, you should develop the intuition, confidence, and 
maturity to understand how to approach problems - and we’re here to 
help!



Our wonderful TAs!

Kellie Au (she/her) 
Senior

Jack Chin (he/him) 
Senior

Francisco Morales Puente (he/him) 
Senior

Andrew Lim (he/him) 
Sophomore

Ruben Millan Fabian (he/him) 
Junior



Grading
• 40% checkpoints 

• 30% weekly homework assignments 

• 20% final project 

• 5% quizzes 

• 5% labs 

• Mastery based grading: 

• In general, you can resubmit weekly homework assignments until the deadline and 
see autograder results 

• You can submit checkpoint corrections for up to 50% back 

• You can retake quizzes within a week in office hours; your lowest score is dropped



Course policies
• Late days: All assignments have an automatic extension until 12:59pm on 

Wednesday (right before lab) if you don’t finish them by Tuesday midnight 

• If you need more time, we are happy to grant it. Please email/Slack the 
course staff before the extension period is active 

•  Students with accommodations should reach out to the SDRC to schedule 
alternate checkpoint proctoring times ASAP 

• All policies are flexible - just talk to us! We’re here to help you succeed!  

• This class really ramps up the programming. If you find yourself overwhelmed, 
please go to OH/mentor hours and talk with your learning community.



Course intros



Prof. Li
• Teaching CS62 & CS122 

OH: Mon 1:30-3pm, Weds 4-5:30p (after lab)

• Research: human-computer interaction, 
specifically in art creation tools. I run the 
Doodle Lab.

• Things that make me happy: 

• drawing/painting/sewing; talking about art 

• going to concerts, reading, video games, 
Pokémon, my cats 

• birding, biking, being outside

they/them • jingyi.li@pomona.edu • Edmunds 111 • jingyi.me 

mailto:jingyi.li@pomona.edu
http://jingyi.me


Prof Clark
He/Him ⋅ Anthony.Clark@Pomona.edu ⋅ Edmunds 127

• Teaching 

• This semester: CS62 

• Commonly: 152, 181R, 140, 105 

• Research 

• Mobile robotics 

• Applied machine learning 

• About me 

• I have a daughter in 4th grade 

• I like to play basketball (so does she!)

mailto:anthony.Clark@Pomona.edu


Your turn!
• Name, year 

• Pronouns (if you’d like) 

• Did you come from 51 or 51P? If you came from 51, did you 
pass out of 50 or take 50? Do you have prior Java experience? 

• 1 thing that you’re looking forward to this semester and/or  
1 thing that you liked over break 



Getting started in Java



“Hello world”

In Java, all code must be part of a class.  
public class [Classname] is the syntax for declaring a class 

 

Brackets { } are used instead of indentation

Lines of code end in a semicolon ; 

code to be run is inside  
public static void main(String[] args)
(we’ll learn what each of these mean later) 

The filename (HelloWorld.java) and the name of the class should be the same



Hello numbers Does this work? 
Let’s go to VSCode and check

Nope, x needs a type! 
should be int x = 0;

This does not work in Java 
Variables are statically typed: 
all variables need a type, and 
they cannot change types

Remember, variables have type and value. 
While the type of x (int) can’t change, its value can. 

x = 5; is perfectly acceptable. Just not x = “horse”;



Java and static typing

• Before Java variables can be used, they must be declared. 

• Java variables must have a specific type. 

• Java variable types can never change. 

• Types are verified before the code even runs! This is at compile time, as 
opposed to at run time in Python. (With modern IDEs, you get red squigglies 
even as you type.)



Assigning new values with static typing
• Recall since Python wasn’t an explicitly 

typed language, you could do stuff like 
this and it would work: 

• x = 4 
x = “hello” 

• def area(x, y): 
    return x * y 

• >>> print(area(4, 5)) 
    20 

• >>> print(area(“happy”, 3) 
    “happyhappyhappy” 

your mental model expects 
the type of x and y to be int, 

but Python will not reject 
other types (like string, since 
string multiplication works)

• Question: What happens when 
you type this in Java? 

• int x = 4; 
x = “hello”;

• Answer: a compiler error  
incompatible types: 
String cannot be 
converted to int



Functions: larger

Each function needs a return type and typed input parameters 
public static int larger(int x, int y) instead

Define the function above, call the function in main()



Java and functions (aka methods)

• Functions must be declared as part of a class in Java. A function that is part 
of a class is called a “method." So in Java, all functions are methods. 

• To define a function in Java, we use public static. We will see alternate 
ways of defining functions later. 

• All parameters of a function must have a declared type, and the return value 
of the function must have a declared type. Functions in Java return only one 
value.



Primitive data types
• Recall: In Python, there are primitive data 

types (int, float, bool) and types that are 
objects (lists, dictionaries, user defined 
classes) 

• In addition to int, Java supports in total eight 
primitive data types. A primitive type is 
predefined by Java and is named by a 
reserved keyword (that means they have a 
special meaning. e.g., I can’t have a variable 
named int). 

• The 8 primitive data types in Java: 

• byte, short, int, long, float, 
double, boolean, char



Worksheet time!
• Do problems 1 on your worksheet. Fill in the blanks 

• .

• When you save this file, what is its 
filename? 

• What happens if you call 
smaller("fish", "cat")? 

• How could you change this code so 
smaller(3.14, 19.99) would 
work?



Worksheet answers!
• Do problems 1 on your worksheet. Fill in the blanks 

• .

• When you save this file, what is its 
filename? 

• What happens if you call 
smaller("fish", "cat")? 

• How could you change this code so 
smaller(3.14, 19.99) would 
work?

SmallerDemo.java

Compiler error  
(type error - String cannot be turned into int)

public static double smaller(double x, double y)

int int int

main

int myAge = 22;

int dadsAge = 55;

System.out.println(smaller(myAge, dadsAge));



Classes & Objects in Java



Review: Classes
• Java follows the object-oriented programming (OOP) paradigm. Code is organized 

as a collection of objects, each of which represents an instance of some class. 

• Recall classes in Python… 
class Person:  
     def __init__(self, name):  
          self.name = name  
     def speak(self):  
          print("Hi, I am ", self.name)  
 
p1 = Person("Mary")  
p2 = Person("Denise")  
p1.speak() #prints Hi, I am Mary  
p2.speak() #prints Hi, I am Denise

Declare the blueprint of a class first…

…then, instantiate class objects  
p1 and p2

instance variables like name  
(each Person object can have a different name)

methods like speak()  
(each Person object can speak)

• Definition: Objects are logical bundles of software of related state 
(data, variables) and behavior (methods).



Declaring a class in Java
public class ClassName { 
         
    // variables (state) 

    // methods (behavior) 
         
}

What happens if we translate our Python code over?

To fix this, we’ll just delete the “static” keyword 
from speak() (more why later).

We also need to add a constructor. 
When creating an object, we need the “new” keyword.



Declaring a class in Java
class Person:  
     def __init__(self, name):  
          self.name = name  
     def speak(self):  
          print("Hi, I am ", self.name)  
 
p1 = Person("Mary")  
p2 = Person("Denise")  
p1.speak() #prints Hi, I am Mary  
p2.speak() #prints Hi, I am Denise

instance variables

constructor

other methods

making class objects



Writing our first class together
• We want to write a program for the Office of Registrar to organize 

information about Pomona students. What kind of variables/states 
would we want to store?



Worksheet time!

• Do problem 2 on your worksheet. 

• Assume you are volunteering at Claremont Priceless Pets and are 
writing a big software application so they can digitally manage their 
pet adoptions (right now, it’s all printed paper). 

• You have determined you want to make one class for each type of pet.  

• Define a class Cat and declare variables that correspond to a cat’s 
name, sex, age, days spent in rescue, and whether it has been 
adopted.



Worksheet answers

public class Cat { 

    String name; 

    String sex; 

    int age; 

    int daysInRescue; 

    boolean adopted; 

}

sex could also be coded as an int (0 = 
male, 1 = female, 2= intersex) or other 
categorical variables, but strings give 

us the most flexibility and human-
readableness



Constructing new objects



Instantiating objects

• To instantiate a new object use the new keyword. E.g.,  

•PomonaStudent student1 = new PomonaStudent(); 

• Once you have instantiated an object, you can change its state through 
the dot operator. E.g.,  

•student1.name = "Ravi Kumar"; 
•student1.email = "rkjc2023@mypomona.edu";

Note: we already saw a version (in 
Person.java) with a constructor with 
arguments; this version is the empty 

default (if for some reason you didn’t want 
to write a constructor).



Instantiating objects: do it in main()

• We typically (but not always) instantiate objects in the main method of a 
class. E.g.,  

public static void main(String[] args){ 

    PomonaStudent student1 = new PomonaStudent(); 

    student1.name = "Ravi Kumar"; 

    student1.email = "rkjc2023@mypomona.edu"; 

    student1.id = 1234;   

}



Making a constructor
• We can also initialize fields during instantiation. 

• To do, we will need a special type of method, a constructor. 

• Constructors are methods that have the same name with the class and can take 0 or more 
parameters that typically correspond to all or a subset of the variables. E.g.,  

public PomonaStudent(String studentName, String studentEmail, int studentId){ 

     this.name = studentName; 

     this.email = studentEmail; 

     this.id = studentId;  

} 

• We can now instead write, in main(), to instantiate: 

PomonaStudent student2 = new PomonaStudent("Ravi Kumar”, 
"rkjc2023@mypomona.edu", 1234);

arguments

parameters

Compare to Python’s constructor syntax: 
def __init__(self, name, email, id):

note the “this” 
keyword - 
same to 

Python’s “self”

To be continued on Thursday!



Summary
• The object-oriented programming 

paradigm captures state (through 
variables) and behaviors (through 
methods). Each class defines the kinds 
of state and behaviors each instance of 
the class should have. (Class = 
PomonaStudent, instance = student1, 
student2) 

• We need to define constructors in our 
class to define how we make instances, 
or instantiate new objects 

• We then actually instantiate objects 
usually in the main() function



Lecture 1 wrap-up
• Your TODO: Fill in course survey by EOD: https://forms.gle/HF1GPz4HjPfpqmbe6  

• This also asks if you want to switch lab times and learning community preferences 

• Please also submit on Gradescope 

• Everyone has been added on Gradescope; I will also add you to a course Slack  

• At lab on Wednesday, we’ll announce mentor session times - if any of this review was fast/
confusing, please review these slides, mark questions, and go ask for help.

Resources
• Exercises (quiz yourself!): https://cs61b-2.gitbook.io/cs61b-textbook/1.-introduction/1.4-

exercises  

• Variables: https://docs.oracle.com/javase/tutorial/java/nutsandbolts/variables.html  

• Oracle’s guide: What Is an Object? What Is a Class?  
https://docs.oracle.com/javase/tutorial/java/concepts/index.html  

• Classes and Objects: https://docs.oracle.com/javase/tutorial/java/javaOO/index.html 

https://forms.gle/HF1GPz4HjPfpqmbe6
https://cs61b-2.gitbook.io/cs61b-textbook/1.-introduction/1.4-exercises
https://cs61b-2.gitbook.io/cs61b-textbook/1.-introduction/1.4-exercises
https://docs.oracle.com/javase/tutorial/java/nutsandbolts/variables.html
https://docs.oracle.com/javase/tutorial/java/concepts/index.html
https://docs.oracle.com/javase/tutorial/java/javaOO/index.html

