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Unit 1: Using Objects and Methods
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Meet the [rainers

Jackson Riche

Jupiter High School

Currently teaching AP CS Principles, AP CS A,
AICE Computer Science & Cybersecurity
Started teaching CS 20 years ago

Email: jackson.riche@palmbeachschools.org

Yanet Cabrera

Wellington High School
Currently teaching AP CS Principles, AP CS A,
Algebra 2 Honors
e MA.Ed in Mathematics Education
o  Started teaching CS 4 years into teaching
e  Self-taught CS knowledge and took FTCE Prep
course to take and pass FTCE CS Certification
e  Email: yanet.cabrera@palmbeachschools.org



Introductions

Tell us about yourself:
e What is your name? Attendees
e What school do you teach at?
e What courses are you
expecting to teach this year?



Agenda for each day

Time Description

9:00 AM Welcome!

10:30 AM | Short 10 minute break
12:00 PM Lunch T hour

2:30 PM Short 10 minute break

4:00 PM End of session



AP (S A Units of Study

Approximate Multiple-Choice

Units of Instruction Exam Weighting
Unit 1: Using Objects and Methods 15-25%
Unit 2: Selection and Iteration 25-35%
Unit 3: Class Creation 10-18%

Unit 4: Data Collections 30-40%




What's Going to Chance?

e Adding topics on text files and data sets.
e Removing the inheritance unit (Unit 9). This will more closely align the course with

introductory college courses and allow teachers to cover other topics in more

detail.
e Consolidating Units 1-8 and 10 into 4 units.



AP CS A Exam Breakdown

Multiple-Choice Section

e 42 questions—an increase from 40.
e 4 answer choices per question—a decrease from 5.

e 55% of overall exam score—an increase from 50%.

Free-Response Section

e 4 shortened questions with 25 scored points—a decrease from 36 scored
points.

e Removing arrays from Question 3 (Data Analysis with ArrayList). This
question will focus only on ArrayLists.

e 45% of overall exam score—a decrease from 50%.



J ummary: 202.4-2025 Vs 2025-2026

Aspect

Units

Inheritance/Polymorphism

New topics

MCQs

FRQs

FRQ focus

Before (2024-25)

10 (Units 1-8, 9 Inheritance, 10)

Required

40 questions, 5 choices, 50% score

4 questions, 36 points, 50% score

Arrays & ArrayLists in Q3

After (2025-26)

4 consolidated units

Removed from required content

File I/O, data sets, Al/social ethics

42 questions, 4 choices, 55% score

4 questions, 25 points, 45% score

Only ArrayLists in Q3
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AP CS A Curriculum and [DEs

e Teachers use different programming environments(for coding in java)
below are some popular ones:

o Local IDEs(integrated development environment): Dr.Java, Eclipse, [Grasp, many more

o Online IDEs: JDoodle, CodeHS, many more

e Teachers also use different curriculums, some popular ones are:

o Code.org, CodeHS, CSAwesome, Project STEM, many more



Units 1:
Using Objects and Methods



1.1 Introduction to Algorithms,
Progmmming, and Progmmming Concepts

Learning Objectives:

e Represent patterns and algorithms found in everyday life using
written language or diagrams

e Explain the code compilation and execution process.

e |dentify types of programming errors.



Students will be able to represent patterns and algorithms found
in everyday life using

e Algorithm is a finite set of step-by-step instructions to solve a problem or
complete a task

e |t can be represented in many ways:
o  With graphics (Ex. flowcharts)
o Pseudocode(Designed primarily for Human Understanding)
o Program code(Designed for computers) Ex. Java, Python, JavaScript, etc)



/Cey characteristics of algorithm

Finite: It must end after a limited number of steps.
Well-defined: Each step must be clear and unambiguous.
Input: It may take one or more inputs.

Output: It produces at least one output.

Effective: Each step must be basic enough to be performed exactly.



An algorithm to find calculate and display the sum of 2 numbers

1. Begin

2. Input firstNum

3. Input secondNum

4. Add firstNum and secondNum

5. Store the result from #4 into a variable sum
6. Display the content variable sum

7. Stop



Sequencing, Selection, and iteration

e Algorithms can be implemented through sequencing, selection, and

iteration.
o Sequencing means that each step of the algorithm is completed one at a time.
o Selection means that decisions can be made based on certain condition(s) (if/else)
o lteration means that step(s) in an algorithm can be repeated (loops).



Students will be able to explain the code compilation and execution
process.

e Code can be written in any text editor; however, an Integrated Development Environment
(IDE) is often used to write programs because it provides tools for a programmer to write,
compile, and run code.

e A compiler checks code for some errors. Errors detectable by the compiler need to be fixed
before the program can be run.



JAVA

Java is a programming language, which means that we can use Java to tell a
computer what to do.

Computers don't actually speak Java, so we have to compile (translate) Java
source files (they end in .java) into class files (they end in .class).

compiling with javac

Person.java &—V Person.class

The source file is something humans can read and edit, and the class file is
code that a computer can understand and can run.



http://www.youtube.com/watch?v=G1ubVOl9IBw

JAVATERMINOLOGY

A description of a type of objects. (Animal class, Human class, Employee
class, Car class)

e statement: An executable piece of code that represents a complete
command to the computer.

— every basic Java statement ends with a semicolon ;

e method: A named sequence of statements that can be executed together
to perform a particular action or computation (in CSP, we called this a
procedure)



STRUCTURE OF A JAVA PROGRAM

e Every executable Java program consists of a class, called the driver class,
— that contains a method named main,

e that contains the statements (commands) to be executed.
e Example:

class: a program
public class claggﬁ;;; {

public static void main(String[] args) {
statement; ‘\\

statement;

method: a named group of statements

statement;

} T statement: a command to be executed




SKELETON OF A JAVA PROGRAM RECAP

public class |MyPr'ogr'am » [ MyProgram.java

1

fiublic static void main(String[] args) N

0] y

y

Everything in the .java file must exist within the program’s class.
If the class is MyProgram, the java file must be named MyProgram.java
The main method is the point where java programs start their execution.

Anything between the curly brackets in the main method will be executed.
Without a main method, you will get an ERROR!!



THINGS T0 NOTE. ..

e Syntax isthe rules for how a programmer must write code for a computer
to understand.

e We write statements to fell Java what to do.

e Javais case-sensitive, which means Hello and hello refer to different things
in a program.

e We use camel case as the standard convention to capitalize words within
names, such as myPainter or MyConsole.

e Java has keywords, which are words that have a predefined meaning, like
public and class.



The screen below shows a program written on an IDE that provides pretty-printing,
line numbering, formatting, auto-error checking, etc.

== eclipse-workspace - Q2Lab3 Calculator with Keyboard Input/src/Q2Lab3KeybardInput.java - Eclipse IDE

File Edit Source Refactor Navigate Search Project Run Window Help
B-HR0iv%-0-Q- Q- # OG- @y - PHBE T H-F - CDC-D
I Package Explorer X < 8 = B [ QlevCalcul  17) "Q2Lab3Keyb. X 1) Q3GPIProcedun. 1) Q3GP2lemper... 1J) WhileLoop.jav.

> '_.;% APCSA While Loop Demo
> 5= APCSP while loop Demo

import java.util.Scanner;
v =% BankAccountDemo public class Q2Lab3KeybardInput {
> =\ JRE System Library [JavaSE-16]
v B src
v if (default package)
> 4J) BankAccount.java
> = Cal
> 1= GPDemo Procedure

1

2

3

4

5€ public static void main(String[] args) {

6 // TODO Auto-generated method stub

7 Scanner kbReader = new Scanner(System.in);
8

9 int numl 0;

int num2 = @;

System.out.println("Please enter the first value: ");
numl = kbReader.nextInt();I

> 1= loopWithlIfStatements
> 1= Mylava
> 5= Printf Demo
> 1= QlLab1 Calculator
v = Q2Lab3 Calculator with Keyboard Input

> B JRE System Library [JavaSE-16]

v B src

v if (default package)
> 1J] Q2Lab3Keybardinput.java

> 5= Q2labs
> 1= Q3ArrayManipulation
> 1= Q3Class and Constructor Demo 25 |}
> 1= Q3GP2 Temperature Conversion
5 =2 Q3 Projects

System.out.println("Please enter the second value: ");
num2 = kbReader.nextInt();

int sum = numl + num2;
int difference = numl - num2;
System.out.println("The sum of the two numbers is " + sum);

System.out.println("The difference of the two numbers is " + difference);




HLE NAMING

The name of the class has to match up with the name of the file.

For example, the class below is called Main; therefore, the name of the file is
Main.java

D Files Q Main.java 8 v

1 class Main {

public static void main(String[] args) {
System.out.println("Hello world!");

2
3

4 }
5 H



Students will be able to identify the types of programming Errors

e A syntax erroris an error in the program due to the rules of the
programming language not being followed. These errors are detected
by the compiler.

EX. , L
2 public class Unitl {
3
4 public static void main (String[] args)
5 int age:10<:: Missing Semicolon
o Sy skEem ouE spriint Tni( age s
_
S }

= B
}._l Q @ 00
| S—

system is supposed to start with capital S

{



[dentify the types of programming Errors

A logicerror is a mistake in the algorithm or program that causes it to
behave incorrectly or unexpectedly.

These errors are detected by testing the program with specific data to
see if it produces the expected outcome.

Ex. Output
|
) public class Unitl { & Console X
3 <terminated> Unit1 [Java Application] C:\Users\JR\Documents\Eclipse\eclipse\
e public static void main(String[] args) { The average of the two number? i
3 int scorel=89;
6 int score2=T5;
I int score3=92;
8 int average=scorel+score2+score3/3;
9 System.out.println("The average of the two number2 is "+average);

1914



[dentify the types of programming Errors

A run-fime error is an error that occurs during the execution of of the
program. In the other words, it causes a program to crash as a result of an
operation that is impossible for the computer to carry out.

EX.
public class Unitl {
public static void main(String[] args) {
int x=89;
int y=2;

int z={x¥y)/ (v=2);
System.out.println ("The average of z is "+z);

} & Console X
} <terminated> Unit1 [Java Application] C:\Users\JR\Documents\Eclipse\eclipse\plugins\org.eclipse.justj.openjdk.hotspot.jre.full win32.x86_64_17.0.5.v20221102-0933\jre\

Exception in thread "main" java.lang.ArithmeticException: / by zero
at Unitl.main(Unitl.java:7)




[dentify the types of programming Errors

In Java, run-time errors are often referred to as exceptions which are errors
that occurs as a result of an unexpected problem detected by the compiler
while the program is running. It automatically interrupts the normal flow of the
program’s execution.



1.2 Variables and Data Types

Learning Objectives:
e |dentify the most appropriate data type category for a particular
specification.

e Develop code to declare variables to store numbers and Boolean
values.



DATA TYPES

Programming uses a number of different data types. A data type determines
the type of value (e.g. integers, floats, etc..) and a set of operations (e.g. +, -, ¥,
/, etc..) we can do on them.

Data types can be categorized as either primitive or reference.

The primitive data types used in this course define the set of operations for
numbers and Boolean(true or false) values.

Reference variables or object variables hold a reference(or address) to an
object of a class(more on this later).



PRIMITIVE DATA TYPES

A primitive data type specifies the size and type of variable values, and it has no additional
methods. There are eight primitive data types in Java:

Data Type

byte
short
int

long

float
double
boolean

char

Size

1 byte
2 bytes
4 bytes

8 bytes

4 bytes
8 bytes
1 bit

2 bytes

Description

Stores whole numbers from -128 to 127
Stores whole numbers from -32,768 to 32,767
Stores whole numbers from -2,147,483,648 to 2,147,483,647

Stores whole numbers from -9,223,372,036,854,775,808 to
9,223,372,036,854,775,807

Stores fractional numbers. Sufficient for storing 6 to 7 decimal digits
Stores fractional numbers. Sufficient for storing 15 decimal digits

Stores true or false values

Stores a single character/letter or ASCIl values

Default Value
(for attributes)

0
0
0

OL

OOf (f must be there)
0.0 or 0.0d
false

iO!



PRIMITIVE TYPES

Only 3 primitive types are covered on the AP Computer Science A exam,
and they are:

e int - which store integers (whole numbers like 3, -76, 20393)
* double - which store floating point numbers (decimal numbers like 6.3,

-0.9, and 60293.93032)
 boolean - which store boolean values (either true or false).



ARE STRINGS PRIMITIVER NO!

A String is an object data type that we
often use in our programs. When we
create a String, we are actually
creating an object that is an instance of
the String class which represents a
collection of characters. Enclosing your
character string within double quotes will
automatically create a new String
object; for example, String x = "this
is a string “;

The String class is available in all
programs by default.

String

Category: java.lang

The string class represents a sequence of characters. There exist a variety of methods within the String class
for identifying specific characters within the string, for comparing strings, and searching for substrings.

Method Details

String

String(String original)
Creates a String object that represents the same sequence of characters as the argument

Parameters

== =

original String a String that the String object will copy

Examples

String tempString = new String("hello");



RECELPT EXAMPLE

What's bad about the following code?
public class Receipt {
public static void main(String[] args) {
// Calculate total owed, assuming 8% tax / 15% tip
System.out.println("Subtotal:");
System.out.println(38 + 40 + 30);
System.out.println("Tax:");
System.out.println((38 + 40 + 30) * .08);
System.out.println("Tip:");
System.out.println((38 + 40 + 30) * .15);
System.out.println("Total:");
System.out.println(38 + 40 + 30 +
(38 + 40 + 30) * .08 +
(38 + 40 + 30) * .15);

*

}

@)

The subtotal expression (38 + 40 + 30) isrepeated
SO many println statements
We will use variables to solve the above problems.

O

O



VARTABLES

e variable: A piece of the computer's memory that is given a name age
and type, and can store a value.

o Like preset stations on a car stereo, or cell phone speed dial:

o Steps for using a variable:
m Declare it - state its name and type
m [nitialize it - store a value into it
m Useit - print it or use it as part of an expression



DECLARATION

e variable declaration: Sets aside memory for storing a value.
o Variables must be declared before they can be used.

o Javais a strongly typed programming language because every variable must be
declared with a data type. A variable cannot start off life without knowing the
range of values it can hold, and once it is declared, the data type of the variable
cannot change.

e Synfax:
dataType variableName;
m The variableName is also called an identifier.

o int x; x

o double myGPA; | myGpa




NAMING VARIABLES & =

Variable names must follow certain rules:

1. They must start with a letfter, $, or _
a. numApples OR $numApples OR _numApples
b. NOT 5Apples

2. The rest of name can have letters, numbers or _
a. numApples5 OR num_Apples

3. Written in lowerCamelCase
a. The first word in a variable name should be lowercase and every other
word should be Uppercase.

numApples numaoples



already has a reserved meaning in Java.

abstract
boolean
break
byte
case
catch
char
class
const
continue

default
do
double
else
extends
final
finally
float
for
goto

KEYWORDS

e keyword: An identifier that you cannot use to name a variable because it

if
implements
import
instanceof
int
interface
long
native

new
package

private
protected
public
return

short

static
strictfp
super

switch
synchronized

this
throw
throws
transient
try

void
volatile
while



OTH[K [MPORTANT THING) T0 NOTE

The name of the variable should describe the data it holds. A name
like score helps make your code easier to read.

e A name like x is not a good variable name in programming, because it gives no
clues as to what kind of data it holds.

« Do not name your variables crazy things like thisIsAReallyLongName, especially
on the AP exam. You want to make your code easy to understand, not harder.

e Variable names are case sensitive.
Example: name is a different variable than Name.

String name = “Karel”; Errors:

Name = “New Name!”’; MyProgram.java: Line 6: You may have forgotten to declare
Name or it's out of scope.




DATATYPE PRACTICE

Identify any variables and their data type for each scenario below.
1. Lucy needs to keep track of her store’s inventory and how much money she has
made.

double money int inventory

2.  Alex wants to write a program to keep track of his family members and some of
their characteristics and their health. He wants to collect their age, weight, height
and calories they consume.

int age double weight int height int calories



ASSIGNMENT

e assignment: Stores a value into a variable.
o The value can be an expression; the variable stores its result.

e Syntax:
variableName = expression;

o int x;
X = 3;

o double myGPA;
myGPA = 1.0 + 2.25;

myGPA 3.25




USI

NG VARLABLES

 Once given a value, a variable can be used in expressions:

int x;

X

System.out.println("x is

3;

string concatenation:
’string + number = concatenated string(more on this later)

+ X); // x is 3

System.out.println(5 * x - 1); // 14

e You can assign a value more than once:
int x;
X = 3;
System.out.println(x + " here"); // 3 here

X =4+ 7;

System.out.println("now x is

+ x); // now x is 11



DECLARATION /INTTIALIZATION

e A variable can be declared/initialized in one statement.

e Syntax:
dataType variableName = value;

o double myGPA = 3.95; myGPA 3.95

o int x = (12 - 3) * 2; X 18




ASSTGNMENT AND ALGEBRA

e Assignment uses =, but it is not an algebraic equation.
= means, 'store the value at right in variable at left"

The right side expression is evaluated first, and then its result is stored in the
variable at left.

 What happens heree

int x = 3; // x declared and initialized as 3
X =X + 2; // x gets what it was before plus 2, so now x is 5



ASSTGNMENT AND TYPES

e The data type in the declaration must match the assigned value type!
o int x = 2.5; // ERROR: incompatible types

e An int value can be stored in a double variable.
o The value is automatically converted into the equivalent real number.

o double myGPA = 4; myGPA 4.0




COMPILER(SYNTAX) ERRORS

e Order matters.
o int x;
7 = x; // ERROR: should be x = 7;

e A variable can't be used until it is assigned a value.
o int x;
System.out.println(x); // ERROR: x has no value

e You may not declare the same variable twice.

o int x;

int x; // ERROR: x already exists
o int x = 3;

int x = 5; // ERROR: x already exists



PRINTING A VARTABLE S VALUE

e Use concatenation + to print a string and a variable's value on one line.

o double grade = (95.1 + 71.9 + 82.6) / 3.0;
System.out.println("Your grade was " + grade);

int students = 11 + 17 + 4 + 19 + 14;
System.out.println("There are " + students +
" students in the course.");

e Qutput:
Your grade was 83.2
There are 65 students in the course.



VARTABLES VS CONSTANTS

Variable values can be altered after they've been initialized

numApples

int numApples; int
numApples = 5; ’ *
numApples = e;-‘\"-"—‘__‘“‘“""--—_____‘__~___‘§‘§~‘* numApples

int

Declaring a variable final prevents it from being altered.

final int numApples = 5;

Errors:

numApples = 6; MyProgram.java: Line 7: variable numApples might already
have been assigned




FINAL

e The keyword final can be used in front of a variable declaration to make it
a constant that cannot be changed. Constants are traditionally capitalized.

public class TestFinal

{

public static void main(String[] args)

{
final double PI = 3.14;

System.out.println(PI);
PI = 4.2; // This will cause a syntax error

}



1.3 Expressions and Output

Learning Objectives:

Develop code to generate output and determine the result that would
be displayed.

Develop code to utilize string literals and determine the result of using
string literals.

Develop code for arithmetic expressions and determine the result of
these expressions.



e Develop code to generate output and determine the result that would be

displayed.
System.out print 5. System.out println

e System.out. Print and and System.out.println is used to display
information on the computer screen.

e System.out.printfin moves the cursor to the next line after the information
has been printed on the screen whereas System.out.print prints in the
information on the screen and keeps the cursor at the end of the line.

2 public class Unitl ({
=3
§‘ 4. public static void main(sStringl[] args) {
E S System.ocut.println ("wWwelcome") ;
g © System.ocout.print ("to Computer"™) ;
| e . ocut.println (" Science A"™) ;
3 (5
O

5 Console X<
<terminated> Unit1 PJava Application] C:\Users\JR\Documents\Eclipse\eclipse\plugins\org.eclipse.justj.openjdk.hotspot.jre.fullwin32.x86_64_17.0.!
Wel come

o Compubter Science



SYSTEM. OUT. PRINTLN

The “System” in System.out.println() must be capitalized. And the
command line must end with a semicolon (;).

Code:
public class Welcome{

public static void main(String[] args){
System.out.println("Hi there!");
System.out.println(”Welcome to APCS A!");

}

Output:
Hi There!
Welcome to APCS A!



SYSTEM . OUT. PRINT

Do you see why there are two lines of output?

Code:
public class SecondClass{

public static void main(String[] args){
System.out.print("Hi there!");
System.out.println(”Welcome to APCS A!");
System.out.print(”We will learn Javal!");

}

Output:
Hi There!lWelcome to APCS A!
We will learn Java!



[NDENT NICELY!

public class Welcome{ public static void main(String[]
args){ System.out.println("Hi there!”

);System.out.println(”Welcome to APCS A!");}} When your program
is a complete mess,
The code above will compile and run correctly. Java but it does its job

ignores whitespaces. But it is very hard to read, please
make an effort to indent nicely!

public class Welcome{
public static void main(String[] args){
System.out.println("Hi there!");
System.out.println(”Welcome to APCS Al");




string literals

e Develop code to utilize string literals and determine the result of using
string literals.

Literal is the code representation of a fixed value.

String literal is a set of characters enclosed in double quotes.

Escape sequences are special sequences of characters that can be included in a string.
They start with a \ and have a special meaning in Java.

There many escape sequences in Java; however, the only only ones used in this course are

o \" for double quote
o \\ for a backslash
o \n for a newline



Create String objects
e String objects can be created by using string literals

public static void main(stringl[] args) {

SCELRG gfecLing=—"Helle World!";-::::::::j

e By calling the String class constructor.

public static void main(Stringl[] args) {
String greeting=new String("Hello World!") -



Jtrings can be concatenated using the +or += operator
resulting in a new Jtring object.

public static void main(String[] args) {
string sl="Hello";
String s2="World!";
E::::>String greetingl=sl+" "+s2; //the new string will be
//Hello World!

=Sl +=" "+52;
System.out.println(sl);//will print Hello World!



Primitive values can be concatenated with a Jtring o(ject. This will result to a Jtring
object
public static void main(String[] args) {
String s1="H1";
int X=5;
String message=sl+x;
system.eut.printin(message) 7/ /will display "Hi3"



Esmpe J equences in Java

Escape sequences start with a \ and have a special meaning in Java. This course uses the following
escape sequences: \”, \\, \n

Ex.

public static void main(String[] args) {
System.ont.println ("Helleo World\™™);//prints Hello World"™

}

public static void main (String[] args) {
System.out.println ("Hello World\\"):;//prints Hello World\

}

public static void main(sStringl]l] args) {
Svstenmnsonbt.println {"HelloxnWeorld®™) s/ /pPprints Hello

LA World
1



AP PRACTICE QUESTION

How do the escape sequences in the following code snippet format the printed output?
String specialItem = "Today: October 22\nwe will be serving \"dinosaur\" cookies.";

System.out.println(specialltem);

They add a new line.
They add quotations.
They add a backslash after the date.

IV. They format the word dinosaur in italics.
A. lonly
B. Ilonly
C. 1Vonly
[D. landll
E. landlll



Coding Examples of Escape Sequences

2 public class Unitl

3
4e public static void main(String[] args) {
5 System.out.println ("A double quote \" is printed ");
6 System.out.println ("One backlash \\ is printed");
7 System.out.print ("This create \n a new line");
8 }
g}
10

& Console X

<terminated> Unit1 [Java Application] C:\Users\JR\Documents\Eclipse\eclipse\plugins\org.eclipse.justj.openjdk.hotspot.jre.full.

A double gquote " 1s printed
One backlash \ is printed
This ereate

a new line



e Develop code for arithmetic expressions and determine the result of
these expressions.

ARTTHMETIC OPERATIONS

Numbers are values and we can do arithmetic operations on these values. Arithmetic operators
are used in mathematical expressions in the same way that they are used in algebra.

Arithmetic expressions, which consist of numeric values, variables, and
operators, include expressions of type and in and double



The following table lists the arithmetic operators.
Assume integer variable A holds 10 and variable B holds 20, then:

Operator ‘ Description ‘ Example

+ (Addition) Adds values on either side of the operator. A + B will give 30

- (Subtraction) | Subtracts right-hand operand from left-hand operand A - B wil give -1

* (Multiplication) Multiplies values on either side of the operator. A * B will give 200

/ (Division) Divides left-hand operand by right-hand operand B / A will give 2

% (Modulus) | Divides left-hand operand by right-hand operand and returns | B % A will give @
remainder.




An expression is a combination of operands and
operators that evaluate to a single value.

4 + 6 21 - 3 *¥ 2.0 "H1 " + "there"
10 15.0 "Hi there"

Operators can be used to consfruct compound
expressions , or a combination of expressions.



EVALUATING ARITHMETIC OPERATORS

e AS a program runs, its expressions are evaluated.
o System.out.println(3 * 4); prints 12 NOT 3 * 4

o How would we print the text 3 * 4 ¢

m System.out.println(“3 * 4”);



EVALUATING ARITHMETIC OPERATORS

e AS a program runs, its expressions are evaluated.
o System.out.println(3 * 4); prints 12 NOT 3 * 4

o How would we print the text 3 * 4 ¢
m System.out.println(“3 * 47);

e When we evaluate an expression, we need to pay attention to both the
value and type of the operand.

Tt 6p  2lar a7 2-Cpy Higmyt therSpmm

a ||H. h 1
1@"“ 15. double 1t er\%m



When evaluating expressions, we evaluate the statement on
the right, then store the value in the variable on the left.

int x = 0; x!5 O,
X =15 - 5 * 2;
15 - 10
O, 5




When we evaluate multiple expression statements in a row, we
use the updated value stored in each variable for future
expression evaluations.

int x = 3;

1nt = 7;

int y o %1@
X =X+ Y, 3+Z\+1@w17
Yy =X +Y; 10 + 7+17




Dividing two int values will result in an int value.

The decimal portion is truncated , or cut off from the end.

int x = 8;
inty =3; © @/Z"Z
int z=x/vy; 8/ 3—>2




Dividing an int by @ will result in
an ArithmeticException.

[EXCEPTION] Your code hit an exception while it was running.
Exception message: java.lang.ArithmeticException: / by zero

— T T T e e 1 If you try to divide a double by @, Java

| double a = 7.0; | assigns the result to Infinity because
| double b = 0.0; | of the way it handles decimal numbers.
I double c =

I Infinity




INTEGER REMAINDER WITH %

The percent sign operator (%) is the mod (modulo) or remainder operator. The mod operator (x %
y) returns the remainder after you divide x (first number) by y (second number)so 5 % 2 will
return 1 since 2 goes into 5 two times with a remainder of 1. Remember long division when you
had to specify how many times one number went into another evenly and the remainder? That
remainder is what is returned by the modulo operator.

Examples:
5%2 =1 15 % 5 =0 2 %3 =2
since since since
5/ 2 = 2 Remainder 1 15 / 5 = 3 Remainder © 2 / 3 = O Remainder 2
2R1 3RO OR 2
2| 5 5| 15 3| 2
4 15 0

1 0 2



APPLICATIONS OF % OPERATOR

o Obtain last digit of a number: 230857 % 10is 7
o Obtain last 4 digits: 658236489 % 10000 is 6489
o Test for divisibility. For example, is a number even or odd? Is a number a multiple of 3¢

// a number is even if it has no remainder
// when divided by 2.
if(number % 2 == 0){

// multiple of 3
if(number % 3 == 0){



PRECEDENCE

e precedence: Order in which operators are evaluated.

o Generally operators evaluate left-to-right.
1-2-31is (1 -2) -3 whichis -4

o But * / % have a higher level of precedence than + -

6 +8/ 2 *3
6+ 4 *3
6 + 12 518

o Parentheses can force a certain order of evaluation:
(1 +3) *4 is16

o Spacing does not affect order of evaluation
1+3 * 4-2 is11



ORDER OF QPERATIONS IN JAVA

Precedence

First
Second

Third

Fourth

Fifth
Sixth

Seventh
Eighth

Ninth

Operator

Description
parenthesis
unary operators, logical not, typecasting

multiplication, division, modulus

addition, subtraction, string concatenation

relational operators for greater/lesser
relational operators for equality

logical and
logical or

assignment operator



PRECEDENCE EXAMPLES

1*24+3%5%4
\_/
I

2 +3*57%4
\_/

2 + 15 % 4

1+8%3%*2 -

\_/
I

1+ 2
\

-

1 +

\____/
I
5

4

*

/

2

-4

/

9

-9

-9

-9



PRACTICE QUESTION |

What value is the result of evaluating this expression?
(5*3-4/2)%3

(15 -4/ 2 ) % 3

(15 - 2 ) % 3
13 % 3

1

(w1l]l[®2])[©3][De]




PRACTICE QUESTION /

Consider the following code segment.

int a = 3;
int b = 10;
double ¢ = a + a / b;

— 3+ 3/ 10 =3 + 0(int) = 3, stored as double
3.0

What is the value of ¢ after this code segment is executed?

A. O
B. 06
C. 3
D. 3.0
E.

3.3



REAL NUMBERS (TYPE DOUBLE)

e Examples: 6.022, -42.0, 2.143
o Placing .@ or . after an infeger makes it a double.

e The operators + - * / % () allstill work with double.
o / produces an exact answer. 15.0 / 2.0i57.5

o Precedence is the same: () before * [/ % before + -



MIXING TYPES

e When int and double are mixed, the result is a double.
4.2 * 3 is 12.6

* The conversion is per-operator, affecting only its operands.

7/ 3 *1.2+ 3/ 2 2.0 +10 / 3 * 2.5 -6/ 4
\_/ \__/
T T
2 ¥*1.2 +3/ 2 2.0 + 3 *2.,5 -6/ 4
\__/ \__ 7/
T T
2.4 + 3/ 2 2.0 + 7.5 -6/ 4
\_/ \_/
T T
2.4 + 1 2.0 + 7.5 - 1
\_ / . /
T
3.4 9.5 - 1
\ /

3 /2 is 1above, not1.5 |



1.4 Assignment statements and [ nput

Learning Objectives:

e Develop code for assignment statements with expressions and
determine the value that is stored in the variable as a result of these

statements.

e Develop code to read input



e Develop code for assignment statements with expfessions and
determine the value that is stored in the variable dp a result of these
statements.

ASSIG N M [ NI 0 PERMO RS A list of all assignment operators:

Assignment operators are used to assign values to

. Operator | Example Same As

variables.

= X =5 X =5
In the example below, we use the assignment operator
(=) to assign the value 10 to a variable called x: += X += 3 X=X+ 3
Example -= x -=3 x=x-3
int x = 10;

*= X ¥= 3 X =x*3
Shortcuts can be used to modify a variable's value /= X /= 3 X =x/3
before assigning it. In the example below we use the
addition assignment operator (+=) to add a value to a %= X %= 3 X =x%3
variable:
Example
int x = 10;

X += 5;



LODE TRACING

Code Tracing is a fechnique used to simulate a dry run through the code or pseudocode line by line
by hand as if you are the computer executing the code. Tracing can be used for debugging or
proving that your program runs correctly or for figuring out what the code actually does.

Trace tables can be used to track the values of variables as they change throughout a program. To
trace through code, write down a variable in each column or row in a table and keep track of its
value throughout the program. Some frace tables also keep track of the output and the line
number you are currently fracing.

y: or X|Yy | zZ | output

output:




CODE TRACING EXAMPLE |

Trace through the following code:

int x = 0;
int y = 5;
int z = 1;
X++;

y -= 3;

Z = X + 2;
X =y * z;
y %= 2;
Z--5

X:6- 1+ 4
y:5 2 0
zZ:+ 2 1



CODE TRACING EXAMPLE )

X

y
y + 4;

X5

X + 1;

System.out.print(x + y);




CODE TRACING EXAMPLE 3

System.out.println(x);
System.out.println(y);




PRACTICE QUESTION 1

Explain the values of the variables mysteryl, mystery2 and mystery3.
public static void main(String[] args){
int num = 159;
int mysteryl = num % 10;
num / 10 % 10;
num / 100;

int mystery2

int mystery3

Answer: mysteryl is the ones digit, mystery2 is the tens digit and mystery3
is the hundreds digit of num. So, since num is 159,

mysteryl = 9, mystery2 = 5 and mystery3 = 1.



LIVE CODING AND ASSTGNMENT OF [ABi#]



Develop code to read input

« Input can come in a variety of forms, such as tactile, audio,
visual, or text.

« The Scanner class is one way to obtain text input from the
keyboard.

« Students will be not be tested on any of form of user input
mentioned above. However, using the Scanner to read text
input from the user is extremely important when students are
completing coding assignments on the computer.



« The Scanner class is one way to obtain text input

I RDVYVLUIT IO 1 val... L UVNICO TLvVELU... (L1l IyPCLO)lII Iy.... ER LU I VTEHHIV.... LU ocLauvc.... LV Lavw I.)GVG = \_UIIIJLIyPC\_... = oo vanawicd.. o \JIIILI.JGVQ x
1 import java.util.Scanner;
4 2

3 public class Unitl {

4
5e public static void main(String[] args) {

6 Scanner input =new Scanner (System.in);

7 System.out.println ("How old are you? ");//Prompt the user for the age

int age=input.nextInt();//Read the value and store it into variable gpa

9 System.out.println ("Please enter your gpa ");//prompt the user for the gpa

10 double gpa=input.nextDouble();//Read the value and store it into variable gpa

12 System.out.println ("You are "+age+" Years old");//Display the content of age
jks] System.out.println ("Your gpa is "+gpa);//Display the content of gpa

2 Console X X% EKEBRE
<terminated> Unit1 [Java Application] C:\Users\IR\Documents\Eclipse\eclipse\plugins\org.eclipse justj.openjdk-hotspot jre.full win32.x86_64 _17.0.5.v20221102-0933\jre\bin\javaw.exe (Jun 24, z
How old are you?

20

Please enter your gpa

3.6

You are 20 Years old

Your gpa is 3.6



« The Scanner class is one way to obtain text input from
the keyboard

import java.util.Scanner;

N =

3 public class StringKBinput{
4
% 5e public static void main (String[] args) {
a 6 Scanner input =new Scanner (System.in) ;
§ 7 System.out.println ("Please your fullName ") :;
% 8 String fullName=input.nextLine () ;
§ 9 System.out.println ("Please your first name ") ;
%'O String name=input.next () ;
§i1 |
%12 System.out.println ("Your full name is "+fullName) ;//Display your fullname
13 System.out.println ("Your first name is "+name) ;//Display vyour firstname
B4 }
5}
= Console x = X %| 5

<terminated> StringKBinput [Java Application] C:\Users\JR\Documents\Eclipse\eclipse\plugins\org.eclipse.justj.openjdk.hotspot.jre.full.win32.x86_64_17.0.5.v20221102-0933\jre\bin\ja\
Please your fullName

Jackson Riche
Please your first name
Jackson

Your full name is Jackson Riche
Your first name is Jackson



1. &5 Casting and Ranges of Variables

Learning Objectives:

e Develop code to cast primitive values to different primitive types in
arithmetic expressions and determine the value that is produced as a
result.

e Describe conditions when an integer is casting to a value that is out
of range.

e Describe the conditions that limit accuracy of expressions



Develop code to cast primitive values to different primitive types in arithmetic
expressions and determine the value that is produced as a result.

RECAP: DOUBLES AND INTEGERS

When doubles and ints are divided, the outcome will be a double.
int first = 2;

double second = 4.0;

System.out.println(second / first); . 2.0

What if we want this to
be an int2¢?

What if you want your int o be a double, or your double to be an int@
The answer is typecasting! Casting is furning something of one type into
another typel



IYPE CASTING

e type cast. A conversion from one type to another.
o To promote an int into a double fo get exact division from /
o To truncate a double from areal number to an integer

e Syntax:
(dataType)expression

Examples:
double result = (double)19/5; //3.8
int result2 = (int)result; //3



MORE ABOUT TYPE CASTING

e Type casting has high precedence and only casts the item immediately next to it.
o double x = (double) 1 + 1 / 2; // 1.0
o double y = 1 + (double) 1 / 2; // 1.5

e YOU can use parentheses to force evaluation order.
double average = (double)(a + b + ¢) / 3;
o The code above castthe sum (a + b + ¢) into a double.

e A conversion to double can be achieved in other ways.
double average = 1.0 * (a + b + c) / 3;



ORDER OF QPERATIONS IN JAVA

Precedence

First
Second

Third

Fourth

Fifth
Sixth

Seventh
Eighth

Ninth

Operator

Description
parenthesis
unary operators, logical not, typecasting

multiplication, division, modulus

addition, subtraction, string concatenation

relational operators for greater/lesser
relational operators for equality

logical and
logical or

assignment operator



JAVATYPE CASTING

Type casting is when you convert one primitive data type to another type. There are two types:

Widening Casting (automatically) - converting a smaller type to a larger type size
int — double

Example:

int myInt = 9

double myDouble = myInt; // Implicit casting: int to double
System.out.println(myInt // Outputs 9
System.out.println(myDouble // Outputs 9.0

Narrowing Casting (manually) - converting a larger type to a smaller size type
double — int

Example:

double myDouble = 9.78

int myInt = (int) myDouble; // Manual casting: double to int
System.out.println(myDouble // Outputs 9.78
System.out.println(myInt // Outputs 9



PRACTICE QUESTION

Consider the following code segment.
double num = 13 / 4;
System.out.print(num);
System.out.print(" ");
System.out.print((int) num);

What is printed as a result of executing the code segment?

m o of;



Integer. MAX_VALUE VS. Infeger.MIN_VALUE

The constant Integer. MAX_VALUE holds the value of the largest possible int
value.

The constant Integer.MIN_VALUE holds the value of the lowest possible int
value.

Integer values in Java are represented by values of type int, which are stored
using a finite amount of byte (4 bytes=32 bits)

So, an int value must be within the range of Integer.MIN_VALUE and
Integer. MAX_VALUE

If an expression is evaluated to an int value that is that outside of the
allowed range, we would have what is called as “overflow™”.

The result would still be an int value but the value that was expected



Integer. MAX_VALUE VS. Infeger.MIN_VALUE

(oo JE N e D NG 2 BTN UV RN O I
i

O
o

10
ik
1.2
13

public class OVeralow {

public static void main(String[] args) {
System.out.println(Integer.MIN VALUE);//will print -2147483648

System.out.println(Integer.MAX VALUE);// will print 2147483647
System.out.println(Integer.MAX VALUE + 1);//overflow( will print -2147483648 )

}

<terminated> OVeralow [Java Application] C:\Users\JR\Dc
—21477483648

214774836477
—2147483648



DESCRIBE THE CONDITIONS THAT WILL LIMIT THE ACCURACY OF EXPRESSIONS

Computers allot a specific amount of memory to store data based on the

data type.
Computers represent decimal numbers using binary approximation.

Some decimal numbers( for example (/3=0.1333333..), (6=0.1666666))

cannot be represented exactly in binary form. Loss of information will occur.
o This will cause rounding or precision errors when performing calculations.
To avoid rounding errors that naturally occur, use int values.



SCRIBE THE CONDITIONS THAT WILL LIMIT THE ACCURACY OF EXPRESSTONS

O
E il double value=0.6 + 0.3;
X. 2 System.ocut.println (value) ;
3
4 }
2 (3
16

= Console X

<terminated > OVeralow [Java Application] C:\Users\JR\Documents\Eclipse\eclipse'

0899999999989 9959949




DESCRIBE THE CONDITIONS THAT WILL LIMIT THE ACCURACY OF EXPRESSTONS

= . ~ —

double value=0.1 + O0O.Z2:;
SyystemcomE.println (xvzalue) 3

i ¢
¥

<i

= Console =<

<terminated > OVeralow Dava Application] CA\Users\JR\Documents\Eclipse\eclipse\}
0.30000000000000004




DESCRIBE THE CONDITIONS THAT WILL LIMIT THE ACCURACY OF EXPRESSIONS
Integer division in Java:

il
2 public class OVeralow {

w

4= public static void main (String[] args) {
5

6 int value=5;

7 System.out.println(value/2);

8

9 }
1.8 ]
1.2

B Console %

<terminated> OVeralow [Java Application] C:'

2




DESCRIBE THE CONDITIONS THAT WILL LIMIT THE ACCURACY OF EXPRESSIONS

e Whenever we are using decimal types in java, the
imitation of binary approximation can lead to
rounding errors which will affect the accuracy of
expressions.

e Recommended solutions for the purpose of this
course, use int type whenever possible.



1.6 (COMPOUND ASSTGNMENTS AND (PERATORS)

Learning Objectives:

Develop code for assignment statements with compound assignment operators and
determine the value that is stored in the variable as a result.

e Operators can be used to construct compound expressions , or a
combination of expressions.

e Compound assignment operators +=, -=, *=, /=, and %= can be used in
place of the assignment operator in numeric expressions.

e The postincrement operator ++ and post decrement operator -- are used
to add 1 or subtract 1 from the stored value of a numeric variable. The new
value is then assigned to the variable.



N OAD WN I

@

COMPOUND (PERATORS

public class CompoundOps [{]

public static void main(Stringl]

int w=9;

int =5

int v=3:;

Fnt Z—03%

X+=10;

V==

z%$=3;

w*x=2;

Sy stem.out.println (Ysgs"Ex) 2
Systemsout.println (s ")
Svstemrouat:println ("=:"k=);
Systemzsouatprintiln (Mw: "tw)
w/=3;

Sy stem.ouat.println ("ws: "+w) 3

<terminated> CompoundOps [Java Application] C:\
xX=195

YoE =12

@)

1.8

=8

Z
W
w

args)

{



P0ST INCREMENT(++)

2 public class PostandIncAndDec {
3

4= public static void main (String/|[]
5 int x=5;

&) System.out:prinltln (x++) ;

7 System.out.println (x) ;

8

9 }
1.0
n i 1
12

= (Console X
<terminated> PostandInc/

5
6

args)

{



POST DECREMENT (--)

2 public class PostandIncAndDec {

3
4e public static void main(String[] args) {
5 IRt x=5:
o System.out.println (x—);
7 System.out.println (x) ;
8
9 }
10
i i B
12 & Console X
<terminated> PostandIncAndDec [Java Apj
5

4



1.7 (APPLICATION PROGRAM INTERFACE (APT) AND LIBRARIES

Learm’ng Oy’ecti\)es:

|ldentify the attributes and behaviors of a class found in the libraries contained in an API.
Key things to know for this secftion:

Libraries are collections of classes

An application programming interface(API) specification informs the programmer
how to use those classes.

Documentation found in APl specification and libraries is essential o understanding
the attributes and behaviors of a class defined by the API.

A class defines a specific reference type

Classes in the APIs and libraries are group into packages.

Existing classes and class libraries can be utilized to create objects/instances
Attributes refer to the data related to the class and are stored in variables.
Objects have attributes and behaviors

Afttributes describe the objects/instances

Behaviors refer to what the objects/instances of the class can do(or what can be
done with them).

Behaviors are defined by objects/instances.



Java API, Classes, Packages, and Libraries

e The Java APl is a collection of prewritten classes and interfaces
e The Java APl is actually blueprint(plan) and documentation of all
built-in classes, interfaces, along with their methods.
o The Math, Scanner, and String classes are port of the Java AP|
e A class a blueprint for creating objects
o It defines the attributes(variables/fields) and
methods(behaviors)which represent the behavior and state of the
the object.
e A package contains multiple classes and interfaces
o The Java APl is organized into packages
o For ex.: the Java.util package contains utility classes such as
Scanner, Arraylist, and Random classes.
o java.io package contains classes for input, and output, such as
FileReader and BufferedReader



Java API, Classes, Packages, and Libraries

The Java library is a collection of packages and classes that provides
additional functionalities.

It can be part of the standard Java API or others added by
developers.
A library:

o Contains packages
A package:

o Contains classes and interfaces
The Java APl if the main standard library provided by Java, which
contains all the packages and classes.



Java API, Classes, Packages, and Libraries

In summary:

e Library: Like a jewelry box
e Package: Like a drawer in the jewelry box for organizing your jewelries.
e Class: One of your jewelries, such a watch or necklace.

e Java API: The instruction manual that tells you what jewelries are in the jewelry box and how to
use them.



1.1 (DU(UM[NTMION WITH (UMMENTS)
Learm'ng O(jectiVes:

Describe the functionality and use of code trough comments

e Comments are written for both the original programmer and other programmers to
understand the code and its functionality.
e Comments are ignored by the compiler and are not executed when the program is run.
e There are three types of comments in Java:
o //whichis used to comment one line at a time
o /* */which is used to comment out a block of code
o /* */which are javadoc comments and are used to create APl documentation.
m The Javadoc type of comments are usually all other the exam.
e A precondition is a condition that must be true just before the execution of a method in
order for it fo behave as expected.
o In this situation, we are not expecting expecting that the method will check to ensure
that preconditions are met
e A postcondition is a condition that must always be true after the execution of of a method.
o Postconditions describe what is being returned or the current value of the attributes of
an object.



O Jo b Wi

EXAMPLES OF COMMENTS

public class Comments {

public static void main (String[] args) {
int a=8, b=5;//declaring and initializing to 8 and 5 respectively
int c=a-7;
String message="Welcome to AP CSA";

System.out.println(a);
System.out.println (b) ;
System.out.println (message) ;

<terminated> Comments [Java Application]

8
5
Welcome to AP CSA




) EXAMPLES OF COMMENTS

2 public class Comments I

3

4s public static void main(String[] args) {
5 int a=8, b=5;//declaring and initializing to 8 and 5 respectively
6 int c=a-7;

7 String message="Welcome to AP CSA";
8

9 System.out.println (a);

0 I*

i System.out.println (b) ;

2 System.out.println (message) ;

3 P |

4

S }

6

74

& Console x

<terminated> Comments [Java Application] C:\Users\JR\Documents\|

8




AVADO(S

Java has a tool called Javadocs that comes with the Java JDK that will pull out
all of these comments to make APl documentation of a class as a web page. It is
created by writing comments inside /** */ and using @ tags.

J Description of the code segment

* Launch a URL from an 1intent.

*

* @param url The url from the intent. @param tags idenfify the
* @param referer Optional referer URL to be used. pcrome’rers and exploin
* @param headers Optional headers to be sent when opening the URL. what they represent

* @param externalAppIld External app 1d.

*

@param forceNewTab  Whether to force the URL to be launched in a new tab or to fall

*

back to the default behavior for making that determination.
@param isRendererInitiated Whether the -dintent is originally from browser renderer process.
@param initiatorOrigin Origin that initiates the intent.

% B Ok

@param intent The original intent.

*/

private Tab launchIntent(

LoadUr1lParams loadUrlParams, String externalAppIld, boolean forceNewTab, Intent -dintent) {



This code format makes it easy for developers to create documentation, because
the Javadocs program automatically translates the Javadoc comments into the
APl format. Here we can see that the documentation for equals is being translated

from the Javadoc format into the proper APl documentation. Let’s take a look at
how we can implement this ourselves.

/**

Compares this string to the specified object. The result is true if and only if the argument is not null
and is a String object that represents the same sequence of characters as this object.
@param anObject - The object to compare this String against

@return true if the given object represents a String equivalent to

_ . Avutomatically

@see compareTo(String), equalsIgnoreCase(String) converted to this
*/ format in
public boolean equals(Object anObject) documentation!
{ equals

} public boolean equals(Object anObject)

Compares this string to the specified object. The result is true if and only if the argument is not null and is a String object that represents the same sequence of characters as this object.
Overrides:

equals in class Object
Parameters:
anObject - The object to compare this string against

Returns:

true if the given object represents a string equivalent to this string, false otherwise
See Also:

compareTo(String), equalsIgnoreCase(String)



EXAMPLES OF COMMENTS (JAVADO()

Constructor to create an employee object with its
initial name and salary

Gparam empName the name of the employee

@param sal the current salary of the employee

public Employee (String empName, double sal) ({
name=empName ;
salary=sal;



Examples of precondition and postcondition

2 public class Bank {
3e [ **

* To calculate the sum of a number plus 5;
* @number the positive initial number

* @return the sum of number + 5

*d

public int getSumb (int number) {

//Pre—-condition, number must be non-negative

O do O

0 if (number <0) {
il System.out.println ("Number is negative. Try again");
2 return O;
el 1
14
15 int sum=0;
16 sum=number + 5;
17 //Postcondition: calculated sum must be greater than 10
18 if (sum>10) {
19 return sum;
20 }
21 else {
22 return -1;
23 }

24 }



|© O doy U WNF

More Examples postcondition

public class PrePostCondition {

//post—-condition: When computePower is called,
//The result is guaranteed to calculate of a given number
public double computeSquareroot (int number ) ({

return Math.sgrt (number) ;

}
public static void main (String[] args)

PrePostCondition cond=new PrePostCondition|() ;

System.out.println (cond.computeSquareroot (49));//print 7.0
System.out.println (cond.computeSquareroot (24));//print 4.898979485566356
}

= LOnsoike ~
<terminated> PrePostCondition [Java Application] C:\Users\JR'
754

4.898979485566356




In Summary

Condition Responsibility When Example
Precondition Caller Before method sum >= 0 in getSumS

Postcondition Method After execution Return is sqrt(number)



1.9 (METHOD STGNATURES)

Learning Objectives:
1. ldentify the correct method to call based on documentation and method signature
2. Describe how to call methods.

e Important terms to know for this section:
o Method

Method signature

Parameter

Void method

Non-void method

Argument

Method definition/implementation

Method calling

Procedure abstraction

O O O O O O O O



(METHOD SIGNATURES)

The method signature is the part of the method that contain its name along with the
parameter list(types or order). Neither the return type or the access modifier is part of
the method signature.
EX.

o computeSum()

o computeSum(int num1)

o computeSum(int num1, int num2)

o computeSum(int num1, String message)



METHOD HEADER VS. METHOD SIGNATURE
Method header:

Public static void computeSum(int num1, int num2)

Method signafture:
computeSum(int num1, int numz2)

Method header = Full declaration line before the body.

Method signature = Just the method name and parameter types (order
matters). Return type and modifiers are not part of the signature.



110 (CALLING CLASS METHODS)

Learning Objectives:
Develop code to call class methods and determine the result of those
calls.

e Class methods are associated with the class, not the instance of the
class(object).

e The keyword static is included in the method header before the
method name.

e Class methods are usually called using the name of the class with
the dot (.) operator.

e When the method call happens in the defining class, using the class
name is optional in the call.



WHAT 15 A METHOD!

¢ A method is a block of code with a name which can be called
to be executed.
® We call a method by referring to its name

public class Calculator {
//This is an example of a class method definition
public static void computeSum (int numl,int num2) {
int sum=numl+num?2;

System.out.println ("The sum of the two numbers is "+sum);



O

10
11
12
i
14

15

O J o U W

CALLING CLASS METHODS

public class Calculator {

public static void computeSum(int numl,int num2) {
int sum=numl+num?2;
System.out.println("The sum of the two numbers is "+sum);

}

public static void main(String[] args) {
Calculator.computeSum(5, 3);//Calling the class method computeSum
//which is defined on lines 4 through 7
computeSum (10, 7);//Another way to call it since it was defined inside
//inside the class Calculator

}

<terminated> Calculator (3) [Java Application] C:\Users\JR\Documents)

The sum of the two numbers is 8
The sum of the two numbers is 17



CLASS METHODS V5. INSTANCE METHODS

Feature Class Method ( static ) Instance Method
Belongs to The class The instance (object)
Shared by all instances? B4 Yes L4 The definition is shared, but it acts on

different instance data

Access instance variables? ¥ No L4 Yes

Call syntax ClassName.method() object.method()



111 (MATH CLASS)
Learning Objectives:

Develop code to write expressions that incorporate calls to built-in

mathematical libraries and determine the value that is produced as a
result.

e Class methods are associated with the class, not the instance of the

class(object).



Call static methods (Methods of Math Class)

Below are the methods of the class required for this course.

int abs(int x) —Returnsthe
absolute value of an 1nt value

double abs(double x) —Returns
the absolute value of a double value

double pow(double base,
double exponent) —Returnsthe
value of the first parameter raised to the
power of the second parameter

double sqrt(double x) —Returns
the positive square root of a double value

double random( ) —Returns adouble
value greater than or equal to 0.0 and less
than 1.0

The values returned from Math . randomcan
be manipulated to produce arandom int or
double in a defined range.



Call static methods (Methods of Math Class)

36
4
[

0

w N =

O SYskEeme
g System.
il System.
8 System.
8 System.

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

out.println(Math.abs(-5));//will print 5
out.println(Math.abs(-5.0));//will print 5.0
out.println(Math.pow(5.0, 2.0));//will print 25.0
out.print In(Math.sqgrt(49.0));//will print 7.0

(

out.println(Math.random());//will print a random number

//from 0.0 (inclusive)

to 1(exclusive).



Call static methods (Methods of Math Class)

The values returned from Math . randomcan
be manipulated to produce arandom int or
double in a defined range.

3 public static void main (String[] args) {
4 //This statement will print a random number from 0O to 4
5 System.out.println((xnt) (Math.random()*5));

6 //This statement will print a random number from 1 to 5
7 Systen.out.printin( (int) (Math.random() *5)+1) ;

8 //This statement will print a random number from 2 to 11
9 System.out.println( (int) (Math.random()*10)+2) ;
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112 (0BJECTS: INSTANCES OF CLASSES)

Learning Objectives:
1. Explain the relationship between a class and an object
2. Develop code to declare variables to store reference types



Classes vs. O bjects

Consider, for example, an Employee class designed for a company’s software
application to handle employees’ information and roles.
The software developer will design a blueprint/class by taking into consideration

the attributes/characteristics that all employees will have in common:

o Each employee of the company will have a name, id, phone, salary/payRate, isFullTime, isActive,
etc. These are called attributes which are used to describe each employee object.

o  When an employee object is created from the Employee class, it will have its own copy of these
attributes attached to it.

o Each employee of the company will also have a set of behaviors/actions, such as clockin( ),
clockOut(), checkSchedule(), requestDayOff(), getName(), changeName() etc. These are referred
to as methods which are used to define a set of behaviors for each employee object.

o Forexample, an employee called Jone Doe which was created from the Employee class may need
to request for a day off, so the requestDayOff() method from the application will allow him to
request for that day off.



Class as a type

A EIassis like o BIUERHANToM which an object is created.

e We can create many objects from the class.
e Objects are specific instance of the general class blueprint.

e The differences among these objects are the attribute values (data) that define each
objects' state.

e For example, a class Student might be used to create many student objects.
o All these objects will have attributes that are generally common to a student (e.g.,
name, course enrolled, studID, etc).
o But each object(student) will have its own values for these attributes, depending on
which student it represents. (Later we will see how we can define new classes.)



What does a Class Define?

e The attributes that describe the objects created from the class:
o An object’s attributes are the data values that describe the object.

o These are called instance variables

e The behaviors for the objects created from the class:
o An object's behaviors are defined by a set of actions associated with the object.

o For example, methods may enable you to access or change an object's attribute
values, or to ask the object to perform a task.

o These are called methods

e The constructor which is used to create an object of the class and is also used to
initialize the attributes of the object that gets created.



Relationship between classes and objects
(UML diagram )

Class
+
| Student | ¢ Class (Blueprint)
.
| - name : String | < Attributes (Fields)
| - age : int |
+
| + study() |  « Methods (Behaviors)

| + attendClass() |

+

Object

I (Instantiation / Creating objects)

+

|  studentl | |  student2 | < Objects
+

| name = "Alice" ] | name = "Bob"

| age = 20 | | age = 22 |

+

| study(), attend() | | study(), attend() |

+



Classes s 0 _bjects ( attributes )

e Below is an example of the declaration of some attributes inside the
Employee class.

1
2 public class Employee {//beginning of class
3 //lines 5 to 8 show examples of some attributes
4 //declared for the Employee class.
5 String name, id;
6 double salary;
7 boolean isFullTime;
8 double payRate;
9
10 public static void main (String[] args) {//beginning of the main method
i11
12
113
114 }//end of the main method
15
16 }//end of class

-
<



(lasses vs. Objects (methods)

e Examples of two methods declared within the Employee class

2 public class Employee {//beginning of class
3 //lines 5 to 8 show examples of some attributes

4 //declared for the Employee class.
5 String name, id;
6 double salary;
7 boolean isFullTime;
8 double payRate;
9
10 //Examples of 2 defined methods within the Employee class to retrieve and change the name
13- public String getName () {
2 return name;
13 }
14- public void setName (String newName) {
1.5 name=newName ;
16 }
- public static void main(String[] args) {//beginning of the main method
18
19
20 }//end of the main method
21

B8 }//end of class



113 (0BJECTS CREATION AND STORAGE (INSTANTIATION)

Learning Objectives:
1. Identify using its signature the correct constructor being call.
2. Develop code to declare variables of the correct types to hold
object references
3. Develop code to create an object by calling a constructor



Constructors ( What is it? )

In order to understand constructors, we need to understand what a
method is. A method, which is often called function or procedure in other programming
languages, IS a set of instructions with a name can be called anywhere in
a program (see slide #7 for code example of methods)

A constructor is a specialized method used to create objects from a

class.
o It must have the same name as the class
o It must not have any return type
o The signature of a constructor contains of its name and the list of its parameter Types
(if any).
o A default constructor is a constructor that has no parameter.
It is not necessary to define a default constructor as Java will create one for you.



Constructors ( example)

Lines 11 to 15 show a constructor defined without parameters(default constructor, and it is used
to initialize some of the attributes of the class Employee.

2 public class Employee {//beginning of class

W J o O s W

15

§12
I3
§14
f15
16
17
18

1oy

20
21

//lines 5 to 8 show examples of some attributes
//declared for the Employee class.

String name, id;

double salary;

boolean isFullTime;

double payRate;

//Defining a default constructor for the Employee class
public Employee () ﬂ

name="Bryan Singer";

id="A12345";

isFullTime=false;

//Examples of 2 defined methods within the Employee class to
public String getName () {
return name;

}

retrieve and change the name



Constructors( without parameters )

e Cadlling a constructor without parameter

25 public static void main(String[] args) {//beginning of the main method

%26 //calling a constructor without parameter

i2] e==t==FEmployee empl=new Employee();//calling the default constructor defined on line 11

28 ‘//this will create an employee whose name is Bryan Singer
29 }//end of the main method

30

31 }//end of class



Constructors ( with parameters )

29- public static void main(String[] args) {//beginning of the m

30 //calling a constructor without parameter

31 Employee empl=new Employee();//calling the default const
32 //this will create an employee whose name 1s Bryan Singe
33—=—~—Employee emp2=new Employee ("Wilna Brown","A23456");

34 //Calling the constructor Employee as defined on line 33
35 //this will create a full-time employee whose name

36 // 1s Wilna Brown

3

A8 and of claas




How many objects can you create from a class in Java?

A.
B. 10
C. 1000

|D. As many as you need |




What are the data or properties of an object called?

| A. attributes |

B. methods
C. class
D. object




What specifies the behavior for objects of a class in Java?
A. attributes

|B. methods |

D. object




What best describes the purpose of a class’s constructor?

A. Determines the amount of space needed for an object and
creates the object

B. Names the new object

C. Return to free storage all the memory used by this instance of
the class.

|Z). Initialize the instance variables in the objec’rl




A student has created a Dog class. The class contains
variables to represent the following.

e A String variable called breed o represent the breed of the dog
e Anint variable called age to represent the age of the dog
e A String variable called name to represent the name of the dog

The object pet is declared as type Dog. Which of the following descriptions is

accurate?¢

A. An aitribute of the name object is String.

B. An atiribute of the pet object is name.
. | céo per class |

D. An atfribute of the Dog instance is pet.

E. An instance of the Dog object is pet.




A student has created a Party class. The class contains variables to
represent the following.

e Anint variable called numOfPeople to represent the number of
people at the party.

e A boolean variable called discoLightsOn to represent whether the
disco ballis on.

e A boolean variable called partyStarted to represent whether the
party has started.

The object myParty is declared as type Party. Which of the following
descriptions is accurate?

A. boolean is an aﬂrlbute of the myParty object.

E. numOfPeopIe is an instance of the Party object



114 (CALLING INSTANCE METHODS)

Learning Objectives:
1. Develop code to call instance methods and determine the result of
these calls.

e Instance methods are called on objects of the class.

e The doft(.) operator is used along with the object name to call
instfance methods.

e A method call on a null reference will result in @
NullPointerException.



[MPORTANT TERMS T0 KNOW FOR THIS SECTION

e Methods
e Method definition

e Method calling

e Instance methods

e Class methods
e Parameter

e Formal parameter

e Argument



WHAT 15 A METHOD!

¢ A method is a block of code with a name which can be called
to be executed.
® We call a method by referring to its name

public class Calculator {
//This is an example of an instance method definition
public void computeSum(int numl,int num?2) {
int sum=numl+num?2;

System.out.println ("The sum of the two numbers is "+sum);
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CALLING INSTANCE METHODS

public class Calculator {

public void computeSum(int numl,int num2) {
int sum=numl+num?2;
System.out.println ("The sum of the two numbers is "+sum) ;

}

public static void main(String[] args) {
Calculator cal=new Calculator():;

cal.computeSum(5, 3);//Calling instance method computeSum
//which is defined on line 4 through 7

<terminated> Calculator (3) [Java Application] C:\Users\JR\Document

The sum of the two numbers is 8



Calling instance methods( without parameters )

public void printsalary() 4
System.out.println ("Your current salary is "“+salary):;

}

public static void main (String[] args) {//beginning of
//calling a constructor without parameter
Employee empl=new Employee();//calling the default
//this will create an employee whose name is Bryan
Employee emp2=new Employee ("Wilna Brown","A23456");
//Calling the constructor Employee as defined on 1li
//this will create a full-time employee whose name
//is Wilna Brown
//Printing the salary for empl

empl.printSalary()ﬂ-:::::: ]




Calling instance methods( with parameters )

29-public static void main(String[] args) {//beginning of the main m
30 //calling a constructor without parameter

31 Employee empl=new Employee();//calling the default constructo
32 //this will create an employee whose name is Bryan Singer

33 Employee emp2=new Employee ("Wilna Brown","A23456");

34 //Calling the constructor Employee as defined on line 33

35 //this will create a full-time employee whose name

36 // 1s Wilna Brown

37 System.out.println ("Name of employee befbre change o™ ) ;

38 System.out.println (empl.getName ());//call method w/o paramete
39 e=empl.setName ("Wilna Jonhson");//call method with parameter

40 System.out.println ("Name of employee before change:");

41 System.out.println (empl . geEName () ) ;

42 }//end of main method

Name of employvese before Cchange:
Brvan Singerxr

Name of cemployaece after achange s
Wilna Jonhson



Calling instance methods( with return Value )

public String getName () {
return name;

}

//Method to increase salary by a percentage
public double increaseSalary (double percentInc) {
salary—salary+ salary*percentiInc;
return salary;

o
38-public static void main(String([] args) {//beginning of the

39 //calling a constructor without parameter

10 Employee empl=new Employee();//calling the default con
11 //this will create an employee whose name is Bryan Sin
12 Employee emp2=new Employee ("Wilna Brown", "A23456");

13 //Calling the constructor Employee as defined on line
14 //this will create a full-time employee whose name

15 //is Wilna Brown|

16

17 System.out.println(emp2.getName())

18



CLASS METHODS V5. INSTANCE METHODS

Feature Class Method ( static ) Instance Method
Belongs to The class The instance (object)
Shared by all instances? B4 Yes L4 The definition is shared, but it acts on

different instance data

Access instance variables? ¥ No L4 Yes

Call syntax ClassName.method() object.method()



115 (STRING MANIPULATION)

Learning Objectives:
1. Develop code to create string objects and determine the result of
creating and combining strings
2. Develop code to call methods on string objects and determine the
result of calling these methods



Calling String methods ~ (Recall Java API)

Application program interface (API) and libraries simply complex
programming tasks by allowing software developers to use them without
the need to recreate them when creating software applications.

Java has many libraries with built-in methods that are made available to
programmers to use. Those methods have already been tested.
Programmers need to read the documentation for those APIs and
lilbraries in order to have a good understanding of the attributes and
behaviors of an object of a class.

Those classes in the APIs and libraries are grouped intfo packages.

The String class is part of the java.lang package.

Classes in the Java.lang package are available by default.



RECALL: STRINGS

e String: A sequence of characters to be printed.
o Starts and ends with a " quote " character.

m The quotes do not appear in the outputl!
o EXOmpIes/ A string enclosed in quoftes is called a string literal.

"hello"
"This is a string. It's very long!"

e String Restrictions:

o May not span multiple lines.
"This is not
a legal String."

o May not contain a" character.
"This is not a "legal" String either."



The String object

e FEach characterin a String object is represented by an integer value. The first character of a
String is always at index O whereas the last character is located at the length of the string
subtracted by 1.

String: H e 1 1 o , W o r 1 d !

Index: o 1 2 3 4 5 6 7 8 9 106 11 12

e Asshown above, the total number of characters in the string is 13, but the last character (1)
is at index 12.

e Any attempt to access an index value outside the range of this string will result in an
iNndexOutOfBoundsExceptions.

e A String object can be concatenated with an object reference which leads to a call to the
toString() method of the referenced object.



Calling String methods

The following String methods are those that will be used for this course.

= String(String str)—Constructsa
new String object that represents the
same sequence of charactersas str

= int length () —Returnsthe number of
charactersina String object

= String substring(int from,
int to)—Returnsthe substring
beginning at index £rom and ending at
indexto — 1

*= String substring(int from)
—Returns substring(from,
length())

*= int indexOf(String str)—
Returns the index of the first occurrence of
str; returns -1 if not found

= boolean equals(String other)
—Returns trueifthis is equalto
other;returns £alse otherwise

= int compareTo(String other)
—Returnsavalue <0ifthis isless
than other; returns zero if this is equal
toother;returnsavalue >0if thisis
areater than other



Calling String methods

= int length () —Returnsthe number of
charactersina String object

public static void main (Stringl]

args) f
String sl="Hello world";
System.out.println(sl.length());//will print 11
System.out.println ("Welcome".length()):;//will print 7

boolean equals(String other)
— Returns true ifthis is equal to
other; returns fal se otherwise

publie Static wveid malu(StEidng|[]

args) {
String sl="Hello"™;

System.out.println(sl.equals ("Hello")):;//prints true
System.out.println(sl.equals ("hello"));//prints false
System.out.println(sl.equals ("Hell"));//prints false



Calling String methods

= String substring(int from)

The substring method has 2 versions:

The first version is the one shown above. When called, it returns a substring

from the character located at valued stored in from up to the last character
of string being referenced.
Ex.

public static void main (String/[]
StELg sl="Helle, WoELdl™;
//This statement will print the entire string:Hello,
System.out.printin(sl .substring(0)) ;
//This statement will print:ello, World!
Syigicin .. o8t . pElAtlH (5] . subsLEriagi{l)) ;
//This statement will print:d!

systemneaE.printlai{sl .subsCring (sl leagihi() ~2)) 2

args) {

World!

}



Calling String methods

= String substring(int from,
int to) —Returns the substring

beginning at index £from and ending at
indexto — 1

The second version is the one shown above. When called, it returns a
substring starting at the character located at the value stored in variable

from and up to the character located at index to -1 of the string being
referenced.

Ex.

public static void main(String[] args) {
String sl="Hello, World!";
//This statement will print the string:Hel
System.out.println (sl.substring(0,3)):
//This statement will print:o, W
System.out.println(sl.substring(4,8)):
//This statement will print:ello, Wor

System.out.println (sl.substring (1, sl.lehgth()—3));

}



Ca[ling ) tring methods

= int compareTo(String other)
— Returnsavalue<0ifthis isless
than other; returns zero if this is equal
toother;returnsavalue>0ifthisis
greater than other

public class Test {
public static void main(String[] args) {
String a = "Apple";
String b = "Banana";

int result = a.compareTo(b);

System.out.println(result); Output: negative because "Apple" < "Banana"

"Apple".compareTo("Banana") returns a negative number because "apple” comes before "Banana"



Calling String methods

* String(string str)—CLonstructsa
new String object that represents the
same sequence of charactersas str

This is the String constructor which creates a new String object which is @
copy of the of the original String object.

3e public static void main(String[] args)
4 String sl="Hello World!";

2 String aStringCopy=new String(sl):;

6 //This statement will print:Hello world!

i/ System.out.println(sl) ;

8 //This statement will print:Hello world!

3 System.oeut.printin(aStringCopy) ;

N =i
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