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Unit 1 - Primitive Types

(1.1) Types: Variables can hold different types (video, slides)

1 public class Examples { [ ]
2 public static void main(String[] args) { X

3 int x = 17; < '

4 double y = 3.14; 5
5 boolean z = false; = %H
2 }

7 ) Y= |

(1.2a) Assignment: Two int variables are independent and do not become linked (slides)

1/ public class Examples { Before Line 5 After Line 5
2 public static void main(String[] args) { T T
3 int x = 47; )
4 int y = x; % § X
5 x = 19; SS S -

o u7
[ yillg
71}

(1.2b) Assignment: Two int variables are independent and do not become linked (video)

public class Examplel{
public static void main(String[] args){

int x = 44; c X Il5l
int y = x; ...é
X = 15; E



https://www.csteachingtips.org/3D
https://tinyurl.com/3DJavaResources
https://tinyurl.com/JavaAnchorCode
https://youtu.be/9701r8uH1GM
https://docs.google.com/presentation/d/1s-6f9E1lS-blALwdtF5BPa2RcdmpUntHRP9H-34RmVs/edit#slide=id.g20087f4aa2e_0_5
https://docs.google.com/presentation/d/14vFQhbnzsOyCPO32Lb1Qq3RER7hrKA8OMKM22Ek44EY/edit#slide=id.g13bafe35931_0_5
https://youtu.be/V2DYx1J8cuw

(1.3) Casting: We can convert/cast between the types int and double by putting the new type
in parentheses (slides, videos)

1| public class Examples {

2 public static void main(String[] args) {
3 int x = 3;

4 double y = (double) x;

5 double z = x;

6

7 double d = 3.14;

8 int i = (int) d;

o }

18| }

(1.4) Casting: Any calculation involving a double produces a double value (slides)

1| public class Anchor@1b {

2 public static void main(String[] args) {
3 int 1 = 7/2;

4 double v = 7/2;

5 double w = (double) (7/2);

6 double x = 7/2.90;

7 double y = 7.08/2;

8 double z = (double) 7/2;

9 }

10|}

Unit 2 - Using Objects

(2.1) Vocab: Class, Object/Instance, Attributes/Instance Variables (video)

Objects have "attributes"/"instance variables"
An "object" is an instance of a class



https://docs.google.com/presentation/d/16CRW1H5LqhxDZu23F2VR0jye4ePd2rAwBzTvEiYBb90/edit#slide=id.g1454bd0960f_0_3
https://youtu.be/4OUMoVVPvX8
https://docs.google.com/presentation/d/1qttFSlFph2MttuwllY9i2j34KXUKIk6Yu-CQcupyFN0/edit#slide=id.g13bafe35931_0_5
https://youtu.be/LfSaSANJPLg

(2.2) Vocab: Class, Object, Methods, Instance Variables (video)

nt lengthy
18 E0lar;
boolean reversible:

.

Objects have "attributes"/instance variables"
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(2.4) References: A reference is like a remote control that keeps track of the object (slides,
video)

1lpublic class Examples {

2 public static void main(String[] args) {
3 int x = 3;

4 String s = "hello!";

g }

|

(2.5) Types: Non-primitive variable types always store a reference (slides, video)

tlpublic class Examples {

2 public static void main(String[] args) {

3 int x = 3;

4 double y = 3.14;

5 boolean z = false; .%
g S
7 String s = "hello!";

8 Dog d = new Dog();

2 }

10 }



https://youtu.be/yZVmwY_-pYo
https://youtu.be/Y9vn6u3901Y
https://docs.google.com/presentation/d/1pVw8uuYyNR6LJALnQvasecvV9F_orlAa7d7KrNaFfwo/edit#slide=id.g13d414c3d3b_0_91
https://youtu.be/dPQa8LfIw6E
https://docs.google.com/presentation/d/1IaqPrRQIMG9A1w5eD-98oHE0MPjcAEMSVXVSv99TTQI/edit#slide=id.g14026090b7c_0_0
https://youtu.be/5TssvUWYSgE

(2.6) null String reference: If we don’t give a reference variable a value, it will be null
(slides, video)

1/ public class Examples = - 4
e

public static void main(String[] args) { o1 |
String s1 = "hi";

2
3
4 String s2; S '
6

(2.7) Null Pointer Exception: We get a Null Pointer Exception when we call a method on a
variable that is null (slides)

—

Main

1| public class Examples {

2 public static void main(String[] args) {

3 String s1 = "hi";

4 System.out.println(s1.length()); <
5 String s2; g
6 System.out.println(s2.length());

7 }

8}

(2.8a) Constructors: Calling a constructor makes a new object (slides, video)
public class Examples {
public static void main(String[] args) {
Dog d = new Dog();

[

8}

w

4 }
51}

(2.8b) Constructors: Calling a constructor makes an object (Video)

public class Example7{
public static void main(String[] args){

Dog fido = new Dog();

Dog spot = new Dog();

main



https://docs.google.com/presentation/d/1IdmzQVcEqu21MqBvTnBG-VA17x4LLBdgn76JaDrc59Y/edit#slide=id.g13bafe35931_0_81
https://youtu.be/T43irr9n3bY
https://docs.google.com/presentation/d/1RC3iVohSBwbjfqfLo9KabMxCBxMhiCNwnC-MtL7qdS0/edit#slide=id.gb42bae57a9676bf_0
https://docs.google.com/presentation/d/12Escos_iUyW_UVieiTqh0h90yYXaLwikGMaBj_O8cSI/edit#slide=id.g153b0f98cf1_0_1
https://youtu.be/A88fGbA0SbA
https://youtu.be/pmhArlICp5Y

Step 1: Step 2: Step 3: Step 4:

Create d, a The constructor The constructor The reference is
variable that can makes a returns a reference stored in the
reference a Dog new Dog object to the new object variable d

fnain
fnain

(2.9a) Null: A reference that isn't set is a null reference (video)

public class Example8({
public static void main(String[] args){
Dog fido = new Dog();
Dog spot;

main

}

(2.9b) null: If we don’t give a reference variable a value, it will be null (video)

public static void maim[Strieg[] args)
{

Dog fida = mew Dogi);:

Coq oreo)

pos svot. -]

b

(2.10) Objects: Objects each have their own data (slides)

1/ public class Examples {

2 public static void main(String[] args) {
3 String s1 = "hi";

4 String s2 = "bye";

5 System.out.println(s1.length());

6 System.out.println(s2.length());

7 }

&}



https://youtu.be/H4okYg5Uwag
https://youtu.be/5fpjgXAV2BU
https://docs.google.com/presentation/d/111LItvJPfRNyPdsLXMJOgeqbE5MkQRONGlvZfVZ24tI/edit#slide=id.g13d64f64e6b_0_36

(2.11a) Aliasing: (Dog Alias) In an assighment statement, we always copy the value in the
variable (slides, video)

1| public class Examples { ‘
2 public static void main(String[] args) {

3 Dog d1 = new Dog(); .g
4 Dog d2 = d1; T
5 }

6 }

(2.11b) Aliasing: Two variables can reference the same object and both of them can modify it
(video)

public class Example9{
public static void main(String[] args){
Dog fido = new Dog();
Dog spot = fido;

main

(2.11c) Aliasing: Two variables can reference the same object (video)

public static void main(String[] args)
{

Duck daffy = new Duck();

Duck friendEdaffy;
}

(2.12) Aliasing: (String Alias) In an assignment statement, we always copy the value in the
variable (slides, video)

1/ public class Examples {

2 public static void main(String[] args) {
3 String s1 = "hi";

4 String s2 = s1;

5 }

6| }



https://docs.google.com/presentation/d/1FKhD5lA9PO2lHgj-3RIcJsNGXFnQEygH5kFXptiKWsc/edit#slide=id.g153b0f98cf1_0_28
https://youtu.be/clShEZyEaAo
https://youtu.be/ow_F_isba6E
https://youtu.be/4sPcTTRlet8
https://docs.google.com/presentation/d/1ZOB9kQJDSHOsh8264gvNDtptHLAYJLVvucG0Ct2VqKY/edit#slide=id.g13bafe35931_0_75
https://youtu.be/Wlj4FipeEl8
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(2.13) Assignment: Variables do not become linked (slides)
1/ public class Examples {

2 public static void main(String[] args) {

3 String s1 = "hi";

4 String s2 s1;
5
6
7

T ] T =
Before  ¢| [l\.\ ) After 2
s1 = "bye"; Line 5 < / JQV Line 5 751 ‘ #W
% [ g ="
) } sz f LSZ
St ] p——

(2.14) Aliasing: When two variables reference the same object, they can both call methods on
it (DRAFT; slides)

1/ public class Anchor@2b {

2 public static void main(String[] args){
3 Dog d1 = new Dog();

4 Dog d2 = d1;

5 Dog d3;

6 d1.getOlder();

7 d2.getOlder();

8
9

Unit 2 Bonus - Writing and calling static methods

(2.15) Assignment: Calling a method with an argument is another way to assign a value to a
variable (video)

public class Example2{ <——_ﬂ‘
public static void methodA(int x){
x = 15: }g 4 5 |
} 5
public static void main(String[] args){
int x = 44;
methodA(x) ; e X ol
) S
}



https://docs.google.com/presentation/d/1VAO4pyWFbCKRydHgYMa2R9qE4uEcEZlo4kZQMp2qWc8/edit#slide=id.g13d414c3d3b_0_112
https://docs.google.com/presentation/d/1qttFSlFph2MttuwllY9i2j34KXUKIk6Yu-CQcupyFN0/edit#slide=id.g19968270539_0_12
https://youtu.be/0qtHHUC14BA

Unit 3 - Booleans and Conditionals

(3.1) Equality: == with ints and object references check if the variable’s contents are
identical (video)
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Unit 4 - Loops/Iteration

(4.1) while: while loops allow us to repeat actions until a condition is not met (video)

Version 2 H] Version 3



https://youtu.be/bO9bejT0jwE
https://youtu.be/Uw9mv53Jnfs

(4.2) while: while loops check the condition before executing the body of the loop (video)

While Loop

o wold saleisiring]] arge]

(4.4) for loops: for loops separate the body of the loop from the update of the loop variable
(video)

Unit 5 - Writing Classes

Most of Unit 2 is relevant!


https://youtu.be/085QHJUVYH0
https://youtu.be/SEDnzXeb2hU
https://youtu.be/K84bhFRDrKs

(5.1) this: The variable this is created when we call a method on an object (video)

public class Dog{
private int myAge;

L g =
public void getOlder(){ i% ic n

= fhis g

Q .

&

this.myAge++;

}

public static void main(String[] args){ ‘
Dog fido = new Dog(); 4
fido.getOlder(); {'ldo

main

(5.2) Instance Variables: An object contains the values of each of the instance variables in the
class (video)

public class Dog{
private int myAge;
public void getOlder(){
this.myAge++;

etOlder

t

public static void main(String[] args){
Dog fido = new Dog();
fido.getOlder();

main

}

Unit 6 - Arrays

(6.1) int array: A variable can hold a reference to an int array (video)

public class Example3{
public static void main(String[] args){
int[] arrA = {42, -10, 29};
int x = 44;

main



https://youtu.be/fvd9fmvNYnk
https://youtu.be/4vlPexqcjg0
https://youtu.be/uYXfKou3_pQ

(6.2) null: A reference that isn't set is a null reference (video)

public class Example4{
public static void main(String[] args){
int[] arrA = {42, -10, 29};
int[] arrB;

main

(6.3) Aliasing: Two variables can reference the same int array and both of them can modify it
(video)

public class Example5{
public static void main(String[] args){
int[] arrA = {42, -10, 29};
int[] arrB = arrA;
arrA[2] = 99;

main

}

(6.4) Aliasing: An array passed to a method can be modified within that method (video)

public class Example6{
public static void methodA(int[] inputArr){
inputArr[2] = 99;

}

public static void main(String[] args)({
int[] arrA = {42, -18, 29};
methodA(arrA);

}

(6.5) Creating Arrays: When we create an array of Strings, we create String references. If
we don’t give a reference variable a value, it will be null.

public class Example {
public static void main(String[] args) {
String[] words = new String[3];

}

v -~ w [S] =



https://youtu.be/G7p-ohc2_ss
https://youtu.be/8UI61UzjPhw
https://youtu.be/yKp6tiSG7-Y

(6.6) Creating Arrays: When we first create an array variable, we can give it a value by
putting the contents of the array in curly braces. Inside the curly braces, each element of the
array is separated by commas.

public class Example {
public static void main(String[] args) {
String[] words = {"bird", "duck", "goldfish"};

}

v B w N =

(6.7) Array Assignment: We refer to an element in an array by using the array name followed
by an index in square brackets.

1public class Example {

2 public static void main(String[] args) {
3 String[] words = new String[3];

4 words[@] = "bird";

5 words[2] = "goldfish";

L }

|k

Unit 7 - ArrayLists
Unit 8 - 2D Arrays

(8.1) Creating 2D Arrays: An int 2D array is really an array of int[] references, but we think
about it like a table of int values.

=

public class Example {

2 public static void main(String[] args) {
3 int[][] grid = new int[3][6];
4 }




(8.2) Creating 2D Arrays: A string 2D array is really an array of String[] references, but
we think about it like a table of String values.

llpublic class Example {

2 public static void main(String[] args) {
3 String[][] eggs = new String[2][3];
E }

&}

(8.3) Creating 2D Arrays: When we first create an array variable, we can give it a value by
putting the contents of the array in curly braces. Inside the curly braces, each element of the
array is separated by commas.

1lpublic class Example {

2 public static void main(String[] args) {
3 String[][] eggs = {{"bird", "chicken", "duck"}, {"eel", "flamingo", "goldfish"}};
4 }

5

}

Unit 9 - Inheritance

All Inheritance Videos - YouTube Playlist
A paper about our approach: https://doi.org/10.1145/3641554.3701871



https://www.youtube.com/playlist?list=PLHqz-wcqDQIGCKpBLdTpTD52Q7VF7KwgF
https://doi.org/10.1145/3641554.3701871

(9.1) Variable Type vs Object Type: There is a difference between the type of a variable and
the type of an object (video)

public class Examplel {
public static void main (String [] args) {
Cat ¢1 = new Cat();
Cat c2;

mair)

(9.2) Method Execution - No Inheritance: When we call a method on an object, we look in the
object’s class to find the code for the method (video)
public class Example2 {

public static void main (String [] args) {

Cat ¢ = new Cat();
Tiger t = new Tiger();

c.sleep(); £
c.sayHello(); (o)
t.swim(); =
t.sayHello();

t.sleep();

(9.3) Syntax to Extend a Class: A class can extend another class to reduce redundant code, and
an extending class can add methods, inherit methods, or override methods (video)

public class Cat { public class Tiger extends Cat{
public void sleep()

System.out.println("Zzzzzzz");

}
public void sayHello() { public void sayHello() {
System.out.println("Purr"); System.out.println("Roar");
} }
} public void swim() {

System.out.println("Splash Splash");
}


https://youtu.be/E1HWVuFrjJ0
https://youtu.be/7pF691h5QNE
https://youtu.be/nFQPPTbnZEg

(9.4) Method Execution with Inheritance: If we don’t find a method in a class, we look in the
parent’s class (video)

public class Example2 {
public static void main (String [] args) {

Cat ¢ = new Cat();
Tiger t = new Tiger();
c.sleep();
c.sayHello();
t.swim();
t.sayHello();
t.sleep();

(9.5) Inheriting a Grandparent's Method: If we don’t find a method in a class, we look in the
parent’s class (video)

public class Cat { public class Tiger extends Cat{ public class CartoonTiger extends Tiger {
public void sleep() {
System.out.println(“Zzzzzzz");

public void sayHello() { public void sayHello() { public void sayHello() {
System.out.println(“Purr"); System.out.println("Roar"); System.out.println("Hoo-hoo-hoo-hoo");
} } }
} public void swim() {
System.out.println(“Splash Splash");
}
} }

public class Example3 {
public static void main (String [] args) { =
CartoonTiger ct = new CartoonTiger(); e,
ct.sayHello(); S C
ct.swim(); E
ct.sleep();



https://youtu.be/KAqtVXK2-oI
https://youtu.be/jmIxRSB2Xcc

(9.6) Polymorphism Introduction: The type of the object must be the same class or a subclass
of the type of the variable. If not, the type of the variable would imply that the object would

have methods that it might not have (video)

public class Example4 {
public static void main (String [] args) {
Microwave m = new Cat(); // Does not compile

}

public class Example5 {
public static void main (String [] args) {
Tiger t = new Cat(); // Does not compile

}

public class Example6 {
public static void main (String [] args) {
Cat ¢ = new Tiger();

}

(9.7) Method Calls with Polymorphism: When we call a method on an object, we look in the
object’s class to find the code for the method (video).

public class Example7 {
public static void main (String [] args) {
Cat ¢ = new Tiger();
c.sayHello();
c.sleep();

main



https://youtu.be/-AQjn0dEY_8
https://youtu.be/5O_vbFarNGc

[9.8] Motivation for Polymorphism: When we call a method on an object, we look in the
object’s class to find the code for the method (video)

public class Example8 {
public static void main (String [] args) {
Cat[] manyCats = new Cat[4];
manyCats[@] = new Cat();

S (‘ﬂl‘sg
manyCats[1] = new Tiger(); MANYLUSE
manyCats[2] = new CartoonTiger();
manyCats[3] = new Cat();

for (Cat ¢ : manyCats) {
c.sayHello();

}

G

[9.9] Compilation Rules for Methods: The type of the variable determines what methods can be
called. The type of the object determines what method is called (video)

public class Example8 {
public static void main (String [] args) {
Cat c = new Tiger();
c.swim(); // does not compile

main

[9.10] Casting: Casting creates an additional reference to an object with the promised type
(Video)
Note: Casting of reference variables is not tested on the AP CS A exam.

public class Examplel1@ {
public static void main (String [] args) {
Cat ¢ = new Tiger();
Tiger t = (Tiger) c;
t.swim();

Unit 10 - Recursion


https://youtu.be/CY260fN-BqA
https://youtu.be/RBSI8q-0zNI
https://youtu.be/Sb2BlY14Re8
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