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Before we start working our brain muscles, let’s have a little chat. Firgt of
all, 'm o proud of you for taking up something new to learn! Or maybe it
ien't new and you just want to read thie book. That’s cool too! Either
way, if you come acroge gomething that confuses you or makeg you
frugtrated don’t worry! Thig can be difficult to understand. If it helpg go
for a walk, play a game on your nintendo ewitch, eat a cookie, or take a
nap!

Everyone's brain worke differently, and that meang that not everyone ig
going to automatically understand a certain topic. Don’t give up though!
Don’t let anyone tell you that you don’t have the capacity of not
undergtanding thig, especially yourself! The hardegt part of the entire
process ig to get to work! Wait...hey! [t looke like you already did it! You're
on your way to euecess! 'm go proud of you.
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You might not care about my experience, o if you want you can just skip
thig part! However, [ think my experience may help you go into thig book
with come more confidence. | started coding during 9th grade in my
achool’s coding clage. My friend and [ were the only two girle in a room ful
of older boys who already had experience in coding. To be honegt, | felt
prefty defeated and wag sure that [ wouldn’t be able to get a good grade.
Ag you may be guesging, that didn’t happen. After | stopped making
excuges for mygelf for not understanding certain concepts, [ told myself
“No one gete anywhere by feeling sorry for themselves and making up silly
excuges! Get o work.” Thege complex concepte weren’t magically
implemented in my brain; [ had to uge my time to study. [ practiced. | agked
questiong. [ watched videog. [ learned how to code. After working really
hard, [ feft confident in my ability to code and, you guessed i, got an Al |
promige you that | don’t mean to brag. I'm just telling you thig to let you
know that, like many, | didn’t have a lick of talent in coding. Talent i
overrated! With hardwork and time, you can always reach your goale (thig
doegn’t just apply to coding).

Lets get started...






In cage you didn’t read the book cover or get an idea of what thie book
ia about before purchaging, it's about computer science. So, the obvioug
question we should angwer firgt ig...what ig computer science? Well, in
simple termg, it ig bagically learning how to communicate and work with
computere. Jugt like ug humang all speak different languages like Chinege,
Hebru, English, or Spanich, computerg speak different languages that
humang do. Have you ever heard of computer languages like java or
python? We'll learn more about those later, but thoge are gome of the
nameg in which computers “talk” in. Computer science ig uged in:

® Technology helping rovers explore Marg

@ Data gystemng keeping ug gafe in the
airport by warning ug of potential weapong

@ Animationg in movieg like
Frozen!

Now that we have a better understanding of what computer science
ig, let's talk about why it’s important.



Computer acience ig very relevant in our modern world. [+'e...everywhere!
y y

[t's implemented in medical eoftware and equipment. For example, it ie
involved in diagnogtic toole euch ag MRI machineg. [t aleo helps ug mere
humang keep track of patient recordg which allows ug to have a more
efficient and fagt healthcare gervice.

It ie uged in our everyday devices ag well! For ingtance, when you open
up your phone to search something like what Justin Beiber’s birthday i,
the resulte that pop up are becauge of many computer algorithme that
are powered by computer science. When you open up the gaming apps
on your phone like minecraft or candy crush, you're utilizing a game that
i built by computer gcience. Cool, right?
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Computer gcience aleo contributes to
bettering the atability of our community.

For example, it creates many job &
opportunities for the public including (T
support and goftware developers. [t helps
the wellbeing of our economy!
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I protecte ug! You know those cecurity
aystemg in jewelry gtoreg or maybe in your
houge? Well, thoge are built with some help

from our trusty friend, computer science.
Most technologieg that are built for
emergency preparedness or management

work becauge of computer science. They are
the braing behind these “computer
bodyguardg”.




In today’e world, we're affected more
and more everyday by climate change.
Thankfully we have computer gcience at
our digposal to study and keep track of
environmental changeg and data. [t can
aleo help ug come up with remedieg to
reduce pollution and eupport a healthier
environment.

| love writin
poews ! tet V‘e,mkﬁ
S o lobv wovre
hewe ...

\\ While our world ig filled with bright ecreen,
Computer cience can help fulfill dreams.
[+ can remedy problemg all over the land,

With just some code and a hand.

From coding to creating cool apps,
[+ betters our world with only taps.
[nnovationg galore,
Opportunities more,

Ready for kide and adults - no gape!



Although we’ve explained different ways we utilize computer science,
sometimeg we can ¢till get confuged on what ie and ien’t computer science.

Here are some gcenariog. Try and see if you can determine what i
computer cience and what ien’t. Angwerg are at the bottom. B3¢ ¥4 oo

oi-\
Try il

e Coding an app about classifying shapes A

(ooge

E—

o Writing a program that tell you what to wear for the day CB
ineCvatt block
. . / VLH\ :fow s viot vewd
e Dlaying Minecraft a00d Y

e Solving a gimple math problem by writing out code 7 +7) =l

o Watching a video you searched up on google

* Liking your friend’s ingtagram post ﬂ

Angwerg: lg, len’t, g, len’t, [g, len’t



A common migconception some have ig that they think that just becauge
they are uging something that already utilizes computer science meang that
they are practicing computer science themgelves. Thig is wrong. To be
doing computer gcience requires a ot more than just twiddling your thumbg
to move a character in a game. Computer gcience requires you to create
algorithme and methods to solve a problem uging code.

Let’s go over the Big 6. You have to know thege before we go any further.
Don’t worry though! Thig ig low etregs. If you're a little confuged, that’s
totally normal!

Cod'mcs

Coding is just like writing in a complex language that only computers can
understand. When you code, you bagically are giving the computer a set of
ingtructiong to follow. YOU tell it what to do, like telling a robot what to do.
You can tell a computer to draw a certain animation, play a song, or solve
a math problem. [n a way, it’s like creating gpecial gpells to cast on a
computer! Of course, different gpelle call for different coding languages.
We’ll learn more about thig throughout the whole book.

e=




Alg)or ithw

An algorithm ig really just a posh word for a serieg of steps you follow to
complete a tagk or golve a problem. For ingtance, there ig an algorithm for
baking cookies. Firgt you mix the butter, sugar, and egge. Then, you add the
dry ingrediente like flour and baking soda. After that you make [ittle ball of
dough to stuff into the oven to bake. Boom! The cookieg are done.
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With the current statug of the world, many people find it hard to gee life
without the internet. Think of it ag thig vast gpider web that connects every
computer in the world together. Through thie web, we’re able to gend videos,
memeg, megeages, and voice memog to our friends and family. [+'s aleo how
we’re able to watch youtube videog, watch tiktoks, and gearch up
information for a research project! [+'s like a magical library where we can
find anything we want and communicate with people out of reach. We take it
for granted a lot. A lot of people would go crazy if it ever shut down, even
for a day!

1%
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You may have heard many people say the world ien’t a gafe place. Well,
neither ig the internet. A lot of people experience eyberbullying and online
danger becauge of unawarenese. Cyber safety i like an online savior that
protects ugere online. When you go online, be sure to not chare pergonal
information - like your addresg, name, age, and birthday - without careful
thought. [t’g important to agk an adult what to do if you're doing something
you'e not familiar with on the web, euch ag downloading stuff or clicking
links. Not everything is what it geemg like on the internet. Some buttons and
links allow viruges to gain access to your computer! Be careful!

What’e 4 virug? Q&A

v A computer virug isn’t an actual digeage where the computer

- ig gick. [t'e a nasty program that can get into your computer

\ and gfart cauging a lot of problems. [t can gpread from
cormputer to computer which ie similar to human illnesges. (f it
gaing accese fo your computer, it can make thinge ctop
working correctly, it can ravage through your pergonal
information, and it can get rid of important information that
you keep stored on your computer. Sometimes downloading
an antivirug program can help prevent your computer from
“getting sick”. If you'd like to do thig, agk an adult to help you!
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Data ig the information that computers use to complete various tagks.
Imagine you have a ginormoug box of LEGO pieces. Each piece repregents a
piece of data like a word, picture, or a number. When you stack these pieces
together, you can make something really cool like a boat or an airplane.
Computers do a imilar thing where they uge data to make thingg like
websiteg, apps, and games. For example, if a program ig prompted to agk
you how the weather ig, you might angwer that it ig either cold or hot; of
course, your answer neede to be remembered, go it’s gtored somewhere ag
data. Data helpe computers know what to do and how to do it. [t ig
fundamental to the uge of computers!

&%

Stov Qe

There ig no trick or complex meaning behind thig word. You may be able
to understand thie concept without me explaining it to you, but let's go
over it just in cage.

Storage in computer science i where your computer stores all the
information it needs to remember like fileg, documents, or even previoug
text mesgageg. [+'e gimilar to a cloget, but ingtead of being filled with
clotheg, games, and sporte equipment, it’s filled with fileg and data.
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Two Main Types of Storage:

Storage (RAM): Think of thie a white board uged in clags. [’ uged to
write down things temporarily. At the end of clags, the teacher will erage
everything on the board, just like how certain information can be
completely eraged when you shut off your computer.

Permanent Storage (Hard Drive/SSD): Think of a entimental box where
you keep gmall trinkets that are important to you. When you open the box,
everything you left in there hagnt gone anywhere, and when you close
the box, everything will gtill be there. When you turn off your computer,
gome information remaing gtored and doean’t get eraged.
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Storage ig vital since it helpg computerg remember thingg, 2o you can
come back later to find all your caved work, pictures, texts, and even the
place you left off in your Minecraft world!

[n the heart of a computer’s core
Lie storage where data ig stored
Bite and bytes arranged just right,
Keeping memorieg day and night.

Coding spells in languages acrosg the land,
Demands the machine what to command.
From games we play to apps we like,
Coding brings them all o life.

Algorithme draw the courge,
Solving probleme with clean force.
Step by step, they lead the way.
Turning chaog into day.
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Cyber gecurity etand quard,
Orotecting data, working hard.
Shoo malicioug eyes that try to peak,
To steal the info that we keep.

The internet, a big expange,
Connecte ug all in a global dance.
Sharing knowledge, life, and more,

Bringing stories to every door.

Data flows through every stream,
Fueling every digital dream.
[n every area, big or emall,
Data driveg the tech for all.
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Whats a com?ote\f"@

To put it in gimple termg, a computer i a machine that helps ug solve
different iseueg, communicate, and create. Similar to a human’e brain, a
computer completes tagke we agk it to do. For example, if we're in a library,
we uge our brain to find the correct chelf, then find the corresponding book
we want on that shelf. Boom! Tagk accomplished. With a computer, we can
just gearch up the book on the web and it pops up right on our creen.
Boom! Tagk accompliched.

If you're still having trouble gragping thig, you can uge one of the
following analogies!

Think of a computer ag a vergatile toolbox, filled with multiple specialized
toole. Each tool serves a unique purpose. For ingtance, if you need to draft a
letter, the word processor acts like the pencil and paper in your toolbox.
When you want to enjoy come mugic, the mugic player functiong like a radio.
What makeg the computer exceptional i that it gathers all these toolg in one
convenient place, streamlining your tagke and making your work more
efficient.
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Congider your brain your computer. You have input from your eyes and
your ears. Thig tranglateg into what we call gight and hearing. Once
thege inpute are in your brain, it can process the input in a manner to
allow your body to perform. Your body ig the one that takes action! Thig
worke in a gimilar way to a computer. When you input omething, such
ag typing on your keyboard, the computer processes the information
uging ite CPU (the brain of a computer) and then produces the resulte by
digplaying them on the gcreen.

Computers are everywhere, and they have a huge role in how we live, work,
and play. Computerg enable ug to do thinge more quickly and efficiently,
from gaining access to information to keeping in touch with people all over

the world. _ _e.: . -D

Computers allow ug to email co-workerg, chat with friends, and video call
family living in other countries. They also make it eagy to share your
experienceg with otherg around the world. With a computer and an [nternet
connection, school curriculume are available online, and a huge number of
children can accese more information. They help ug learn new thingg, do
homework, even create projects for school



\4

Okay. Let’s start off with the eagy one: hardware. Hardware are the
physical parte of your computer. [ you can touch i, it’s hardware. For
example, if you pull out a computer, you could touch the mouge, the
sereen, and the keyboard. Thege are all pieces of hardware. However,
hardware aleo includes the internal parte of a computer, for example, the
motherboard and the CPU (central processing unit). Thege are aleo
congidered hardware even though you may not be able to touch it
ingtantly on your computer. You'd have to use a bunch of tools to disgect
your computer until you can finally hold it in your hand physically.

Software on the other hand ig not physical. [t's a list of ingtructiong that
tell the computer what to do. Thig includes web browsers, video games,
word procesgore, and other operating eysteme. Without software, the
applications and programe on your computer wouldn’t run. [t's the
magtermind behind the hardware!
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Software ig ugually kept away in a computer’s hard drive. When you
atart a program, thie software ig trangferred to the computer’s RAM
(Random Accese Memory). Here, it can be quickly handled and
carried out by the COU.

& O €

[n general try to remember that the hardware ig like the body of a
pergon while the coftware ig the brain. For the sake of understanding,
prefend it’e imposgible to touch the brain!

7N

A

[n computer science termg, input is the data that is used for computer
aystem procesging. Hardware allows the uger to send data or certain
signalg that the computer can act on. Whether you type a letter, click
the mouge, or swipe on a touchsereen, you are gending information to

A\,

the computer, which can be referred to ag input devices. -
\
A 7
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Output ig the next thing; it ie the outcome of processing input. The
procesged information ig then gent back to the uger whether it’s

through a gcreen, printer, or even earphones. @ A,
'
o~}

Thig ig why goftware AND hardware are both
important. They make it eagier for ug fellow
humang to inferact with computers. Without

one or the other communication could be one

gided or there simply might be no way to
communicate with computers.

Typing the word “dog” on the keyboard -> the word “dog” appears on the

*C vk

k*
qereen °‘“‘°

Presging the on button on a computer -> the computer turng on ‘
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Clicking on the gafari icon on a computer gereen -> gafari browser popg

e— )
:

Tapping on the Candy Crugh app on your phone -> candy crush app
opens up % @

Okay. Now that all the boring stuff i out of the way let’s hop into gome
coding.



Yewr Fﬁwﬁ(g# i:ﬂae
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Get Your Lwst fune

There are many different platforme that allow you to code ranging from
Seratch to Visual Studio Code. However, gince we're just beginnerg we're
going to start on a platform called Replit. Replit and ite interface are
trademarke of Replit, [nc. This book ig not affiliated with or endorsed by
Replit, Inc.

First, find a computer at the library or a laptop at home and search up
and type what’e below into the gearch bar of an available search engine
like Safari or Google.

@rev\;t.com - )

[n the middle of the eereen, you should now gee an orange button that
gays to sign up for free. Click it!

|dex €0 app, Yose

Stowrt Buitding
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Next, agk a parent to help you put in an email and paseword to create the
account! [f you don’t require parental permisgion, put in an email and
paseword of your choice! After thig, you should be able to gee Replit
gtart to get ready for you. [t may ask you a couple of questions regarding
your name or coding level; however you'd like to fill that out ig up to you!

After filling out any questiong Replit may agk you, you're ready to start!
Look at the top left corner of your gcreen. You should be able to gee a
button that gays, “+ Create Repl” Click on it!

o\,
S Rt Vo Yo ¥
O Kowe \\© %Q@Q
Qee™s,
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Now it agke you to chooge a template. Thig ig basically agking what
language you'd like to code in. Right now we’re going to start with java g0
type that in! Now click the icon that hag a little coffee cup on it.

te -
Cvreate a new Repl Note

There are many different versiong
Tewmplate . s .
of java. For nou), we're going to
v
&iava atick to the bagics and chooge
é Eeaquni(2 S JUST “Java” with no add-ons.

Below ig a reference to make gure
-Smxl [ i )
you chooge the right one!




Once you've clicked the language you want to code in, you can title your
project anything you'd like. | suggest to title it “my_first_code,” but it ig
completely optional. [f you want you could title it “ilovecookies” or
“lakergarethebest.” However, when titling your projects, you can’t have
gpaces! To mimic a gpace, coders usually uge an undergcore.

Now that you've chosen your language and title, go ahead and click the
create button.

[ know what you're thinking! Thig may look really difficult and confuging,
but hang in there. Let’s go over each line one by one. By the way, the
lineg that are green and have °//* at the beginning of them are called
commente. Thege lines don’t run any code. There kinda like little noteg
you can write while you're coding. n fact, you can just delete them!

Main {
) oid main(Str i[] args) {
System.out.println("Hello World!");

}

}

26
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public class Main %

Thig line defineg a clagg named Main. In Java, everything starts with a
clagg, which ig like a blueprint for creating objecte. Don’t worry if you
don’t understand what objects are; we'll get to that later.

PU bW Stoatic void meiswn ((Stv-'w\%lzﬁj @\@39%

Thig ig the main method. (¥'e a gpecial method where the program starts
running. We'll go over all thoge cerazy word like “void” and “static” later
on.

S@&%t@moc@@‘@o ( Vi

Thig lagt line i¢ called a print statement! Thig prints stuff to the congole

for everyone to gee! o

O )y
M action
Go ahead and run the code by clicking
the big green button at the top and cee
what happene! Whatever ig ingide the
print statement chould print to the
congole. RN

b\/(\e .
& Twe V""S"e
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tring
Before we continue, let’s go over what a string ie. A gtring in
programming ig a type of data used to store text. Think of it ag a
sequence of characterg (letters, numbers, eymbolg) that are put together
to form words, sentenceg, or even whole paragraphs. n java, stringg are
written between quotation marke (“ ”).

" love ligtening to Billie Eiligh." is a string that containg text.
12345" ig algo a tring, even though it looke like numbers. Since it's in
quotes, it's treated ag text, not ag actual numberg you can do math with.

»
he/

Now you give it a shot! [ngide the print statement delete the statement in
between the quotation marke and type something you'd like to see print to
the congole! [t could be a word, a gentence, or even a whole eseay! Sky’e
the limit. Look at the example below if you need gome help.
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Now let’s learn about how to create a new line with print statements.

When you print something in programming, all the text usually appears on
the game line. But what if you want to gplit it into multiple lines? For
example, ingtead of printing:

Look at the sky! It's sunny.

Main {

) main( 1[] args) {
System.out.print(“Look at the sky! It's sunny.");

You might want it to look like thig:

Look at the sky!
S sunny.

Main {
main(String[] args) {
System.out.print("Look at the sky!\nIt's sunny.");
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To create a new line in a print statement, you can uge escape sequences.
[n Java, the most common egcape gequence for a new line ig \n.

ESca?e Sequevm& //\

An egcape sequence ig a combination of =
characterg that repregente a epecial Lt
em ] et’'s aet
\

character or behavior in a gtring. [n g vt of Wore!
programming, escape sequenceg allow you © Twis (sn'

. g g e viant
to include characterg in a etring that would "‘CM‘ )

we-. .

otherwige be hard to type directly, such ag
new lineg, tabg, or even quotation marke.

Here's how you can use it:
The \n fells the computer to move the text after it to a new line. When
you run thie code, youll see the output split into two lineg, like thig:




2\

Thig ig g0 helpful when you want to organize the output to make it more
readable. You can even add more \n to create multiple blank lineg in
between!

Java actually provideg an even simpler way to automatically move to the
next line after printing comething: by uging printin(lingtead of print().

Here’q the difference:

System.outprint("Hello world!"); will print the text but stay on the same
line.

Syatern.out.println(*Hello world!"); will print the text and then move the
curgor to the next line, ready for the next output.
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lan’t it cool how each printin() automatically etarte a new line after
printing the meseage?! You don't have to add \n—it doeg it for you! So,
if you want each meggage on its own line, uging println() ie an eagy way
to do it.

Remember that unlesg a line ends in a bracket, put a gemicolon at the
end! Without it your code won’t run. Let’s do gome practice now!

. Print a gentence that caye what your favorite pizza flavor ie.

2. Print your name, then make a new line that prints your age.

3. Drint your favorite flower, 5 blank lineg after, then why you love that
flower g0 much.

Ans wew exomp\es
®

Main {

main( [] args) {
7 System.out.println(*My favorite pizza flavor is cheese! ");
}




bR

My name is Michael Jackson.
I'm 180@ years old.

Main {
main( [] args) {

System.out.printin(" Michael Jackson.");
System.out.printin("I'm

My favorite flower is a rose.

Main {

ath(St I love (t because they're so classic.
System.out.println( "My f E \n\n\n\nI
love it because they're so

}

Did you get them right? There’s different wayg to angwer these prompts,
tool For example, ingtead of uging ‘System.outprintin(“’);’; you can uge
\n ingide the brackete! The cool thing about code ie that there are g0
many different ways to golve the game problem. You get to explore your
creativity! Keep going. You got thig!
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[n code we write, 2o bold and bright,

With print we share our text in gight.

printin() comes with a graceful flair,
Moving to the next line, leaving space to gpare.

Eccape with \n, create new lineg,
Formatting output with perfect designe.
Print your wordg, let them flow,

In the world of code, watch them grow!

Debug, expresg, or simply play,
With print statements leading the way!

Good job! You're making such good progress. Now you're ready to move
onto variableg!



b
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What ove voaviables?

Think of 4 variable like a container or a storage box. When you have
gomething you want to keep track of—uwhether it’s a number, some text,
or other information—you can “store” it in a variable, just like you'd put
thingg in a box and label it. Thie way, you can come back and uge or
update that information eagily. For example, you might have a box for
gtoring someone’s name or their age, and you label thoge boxeg g0 you
know what’ ingide.

—d

Vav-"a blg

Wh3 use vaviap\es

Let’e eay you're writing a program, and you need to remember thingg
like a player's name, their age, or their score in a game. Instead of
writing thege detaile over and over throughout your code, you can gtore
them in variables. Think of the variable ag the label on your box—
whenever you need that information, you just call the variable by name.
[t makeg your code much simpler to read and quicker to change later.
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C reating o variabole

In Java, creating a variable meang you:

. Decide what kind of data you want to gtore. (¢ it a name? A
number Java hag different types of boxeg for different kinds of
information.

2. Chooge a name for your variable. Thig ig like the label you put on
the box, 20 you can remember what'e ingide.

LABE ¢

3

e (-
oy

In Java, there are different kinds of variables for gtoring different types
of data. Jugt like you uge different-gized boxes for different itemg, Java
hag gpecific types of variables for numberg, text, true/falge valueg, and
more. Let’s go over the mogt common oneg on the next page.
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St rina

A String ie uged to gtore text—anything ingide quotation marks.

Integer

int ig ghort for "integer” and ig uged for gtoring whole numberg (no decimale).

Dovble

double ig uged to gtore numberg with decimalg, like 3.4 or 5.99.

Boolean

A boolean variable can only store two values: true or false. [t'e great for
decigiong, like whether something ig on or off.

Character

A char (ghort for "character”) storeg a gingle letter, digit, or symbol.

Note: You uge ingle quotes (‘) for characters, unlike the double quotes for
atringg.
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Float

Qimilar to double, but float etores emaller decimal numberg. [+'e lesg
precige than double, but it useg legs memory.

Variableg make your code flexible and reugable. You can change the value
ingide the variable without having to rewrite the code everywhere! Below
you can gee an example on how to make variables.

ass Main {
¢ void main(String[] args) {
= "Alice";
t je = 10;

The the text ie stored in the String variable -> name

The number i¢ stored in the integer variable -> age

Vtin zing variables example

out.print{"Hello, my name is " + name + " and I am " +
age years old ;
., C
\_,; vavriob\es
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String: Storeg text, like names or words (*Hello").

int: Storeg whole numbery, like age or count (10).

double: Stores numberg with decimalg, like prices (19.99).
boolean: Storeg true/falee valueg (true or false).

char: Storeg a gingle character ('A).

float: Storeg emaller decimal numberge (98 6¢).

Main {
main( [] args) {
= "Hello";
= 11;
= 19.99;

= 'A';




t

By chooging the right type of variable, you can store data efficiently and
engure your program rung emoothly!

~

Va({ WM T& nNe

-

[n Java'e realm, where code takes flight, 1
Variables ghine, each one a delight.
String holde the wordg, o rich and o bright,
While int counts the ages, with numberg in gight.

Double bringe decimals, precice ag can be,

And float dances lightly, with leee memory.

Boolean decides, true or false in the fray,
Char holds a letter, just one on digplay.

Together they work, a colorful crew,
Organizing data, making senge anew.
In the world of code, they play their part,
Variableg unite, a programmer's art!
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Let’s do an introduction to variables. Now knowing what variableg are
and how to create them, it’e finally time to see how they can put your
code in action. Let’e go over how to declare, initialize, and uge variables.
We're going to gee how they can make your programe more exciting and

engaging.

When you declare a variable, you're creating a little gpace in your
program to store gome information. Think of it like labeling a box where
you keep important thinge. To initialize a variable meang you're putting
something ingide that box for the first time. Let’s look at a few exampleg:

yid main(String[] args) {
= "Pizza";
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Here, we have three variableg that gtore different kindge of information.
We’ve labeled one box with favoriteFood, and ingide it, we’ve placed the
value "Pizza".

US\V\% \'M"\c\b\es in Coa\culations

Variableg are powerful tools when it comes to doing math in your code.
You can uge numerical variableg to perform caleulations that adjust
based on the data you have. For ingtance:

void main(String[] args) {
) favo = "Pizza";
mber0fSlices = 3;
yle pizzaPrice = 9.99;

= number0fSlices *2;
= pizzaPrice *2;

[n thig example, we’re uging the variables we created earlier to calculate
the total gliceg and the total price for two pizzas. [t's a cool way to
make your code dynamic and regpongive!
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The begt part about variables ig that they arent set in gtone. You can
change their values whenever you need to, allowing your program to adapt
to new information. Here’s how you can update variable values:

1ss Main {

d main(String[] args) {
ring = "Pizza";
t numberOfSlices = 3; vsed to e 3
jouble pizzaPrice = 9.99; Gumm——— o 3 to be 4.09

= number0fSlices * 2;
e = pizzaPrice * 2;

After these updates, if you run your caleulations again, you'll see different
requlte baged on the new valueg. [+'e like rearranging th e iteme in your
box whenever you get comething new! Let’s print the before and after
valueg to gee the difference!

Main {
t matn( [] args) { 19.98
= "Pizza";
t numberOfSlices = 3;

[
plzzaPrice = 9.99; @_

t totalSlices = numberOfSlices *
totalPrice pilzzaPrice » 2

System.out.println(totalSlices);
System.out.printin(totalPrice);



) Main {
main(S )[1 args) {
= “"Pizza";

number0fSlices = 5;

plzzaPrice = 12.99; (G

totalSlices = numberOfSlices * 2;
totalPrice = pizzaPrice * 2;

11 System.out.println(totalSlices);
1 System.out.println(totalPrice);

}

6 }

See! After changing our variableg, the output to the congole wag
different. Since and had their valueg changed,
the valueg of and changed! Ag a reault, after the
update, instead of ‘6" and ‘19.98’ getting printed to the congole, 10" and
2598 got printed.

COW\b'\V\'\V\% Vow'mb\es w O\)t?\)t

Variables can make your output much more interegting. By combining
text and variable values in your print statements, you can create

meggages that feel personal and engaging. Look at the next page for
an example!

46



Ask Al
YRR I ordered 3 slices of Pizza for $9.99 each.
t main(St [] args) {

favoriteFood = "Pizza";
number0fSlices 33

pizzaPrice = 9.99;

number0fSlices * 2;
= pizzaPrice * 2;

System.out.printin("I ordered + number0fSlices + " slices of "
+ favoriteFood + " for $" + pizzaPrice + each.");

}

15 }

Don’t worry if you're confused on thig print statement. The next chapter
will go over what these “+ gigng mean and how to uge them. However,
thig line of code should make genge intuitively. Eegentially, we are
printing a ctatement that combineg both Stringe and variables. To
combine thege, we are uging the “+” gign.
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Variableg are a fundamental concept in programming, allowing you to
gtore, manipulate, and digplay information dynamically. Ae you continue
your coding journey, keep experimenting with variables to see how they
can enhance your programs. Whether you're calculating scoreg, storing
uger input, or making decisiong, variableg will alwayg play a crucial role in
your coding toolbox.

‘{0°
( )600\

Let’s do some practice with a quick project!

V- Make a String variable called favorite_food and asign it to
whatever digh you'd like!

For example:
String favorite_food = “Spaghetti”;

2. Create an int variable called money and asgign it any number.
For example:

money = 3;
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Now create a boolean variable called hungry and assign it a true of
falee. True meang you are hungry and falee meang that youre not.

For example:
boolean hungry = true;

Now print out a line of code with your variables! Look below for an
example to gee how to combine them!

Syetem.outprintin(“l want to order” + favorite_food + ¢ and [ have
around” + money + “dollars.”);

Syetem.outprintin(“Let’s check the next statement to see if we
ghould get” + favorite_food + “or not. \n [ am hungry:” +
hungry);

BGood job! [ know thig seemg really simple, but it’s important to test out
new thinge you learn! Were going to get into some more complex stuff
and [ won’t be able to go line by line with you. However, there ie alwaye
an answer key if you get stuck! The answer for thig prompt ig on the
next page!



s Main {
static void main(String[] args) {
ring favorite_food = "Tacos";

it money = 5;
ean hungry = true;

System.out.println("I want to order " + favorite_food + "

]

and I have around " + money + " dollars.");
System.out.println("Let’s check the next statement to see if
we should get " + favorite_food + " or not. \nI am hungry: " +
hungry);
}
}

OUt?Ut / ConSo\e (Y"\%vxt s\e of scvreen)

I want to order Tacos, and I have around 5 dollars.

Let’s check the next statement to see if we should get Taco
s or not.

I am hungry: true

50
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OVerostors

In programming, operatore are gpecial symbols that perform operations
on variables and values. Just like mathematical operatorg you encounter
in math clagges (like addition and eubtraction), Java hag ite own get of
operatorg for varioug tagks. [n thig chapter, we'll explore the different
typeg of operatorg available in Java and how to uge them effectively.

A\f"\ twwekil OQQV‘MO“S

Arithmetic operatorg are uged to perform bagic mathematical
operations. Here’s a quick overview:

Ogevator | Deccription E xomyp\e
+ Addivion 5+ — §
- Subtraction B=an —> 2
¥* Mu \tip W cation D*x3—\5
/ Division /3~
y
0 MO&QNNS S\

N— 2NN QRN
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Let’s write a imple program that demonstrateg arithmetic operations:

Delete or comment out any previoug code you've written in your main
method o we can start from gcratch. To comment out comething, place
two glasheg in front of aline (//). If you don’t want to do either of thege
optiong, you can aleo start a new file in Replit!

Thig next project ig going to help ug practice how to uge arithmetic
operationg in code! Thig ig a fundamental piece, g0 make gure you really
understand it.

L%
i

1. Make two int variableg and agsign any values you want to them.

2. Make anew 5 new int variableg and title them the following: sum,
difference, product, quotient, remainder.

3. When defining each variable, use the operations to give an accurate
value to each variable. Ul give you the firet two:

int qum = x + y;

int difference = x - y;



Y%. Once you've finished making your variableg, print them out!
Here’s an exampleg:

Syetem.outprintln(“Sun:” + eum);

Syetem.outprintin(‘Difference:” + difference);

Lic class Main {
static void main(String[] args) {

tring favorite_food = "Tacos";
money = 5;
n hungry = true;

System.out.println("I want to order " + favorite_food + ",
and I have around " + money + " dollars.");
System.out.println("Let’s check the next statement to see if
we should get " + favorite_food + " or not. \nI am hungry: " +
hungry);
}
}

I want to order Tacos, and I have around 5 dollars.

Let’s check the next statement to see if we should get Taco
s or not.

I am hungry: true

54
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Good job! Nou you understand how to work with thege arithmetic
operations! Let’s move onto Relational Operatorg now.

Re\ationogl O Qevod:ows

Relational operatorg are uged to compare two valueg. They return a
boolean regult: true or falee. Here’s a ligt of common relational operatorg:

Opevator | Decoription € xomp\e
== Equal ‘o 5==5-
\Z Not e qual to 5l=2 —

(reater than 573 —

(areaber than or 57=5-
equan Yo

?

<

>
<

= Less thon equal b0 | Dc=2 5




Thig next project will help ug practice uging relational operatorg in code!
Undergtanding how to compare values ig erucial for making decigiong in
your programg, <o let's dive in!

(e

1. Make two integer variables and aggign any values you want to
them. You can name them x and y.

2- Next, create five new boolean variableg that will etore the regulte of
the relational comparigons. Name them ag follows: isE qual,
isNotEqual, ieGreater, isLesg, isGreaterOrEqual

3. Now ageign the variableg to their according values. 1l give you the
firgt two.

boolean isEqual = (x == y);

boolean igNotEqual = (x = y);

56
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Y. Once you've defined your boolean variableg, print out each result
to see the comparigong in action! Here’s are gome example of
how to print the values:

Sygtem.outprintin('le x equal to y? " + isEqual);

Syetem.outprintln(le x not equal to y? " + ieNotEqual);

How’d you do? Check the angwer example on the next page for help or
to compare!
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I main(String[] args) {

isEqual = (x == y);
isNotEqual = (x !=y);
isGreater = (x > y);
isLess = (x < y);

) isGreaterOrEqual = (x >= y);

System.out.println(" equal to y? " + isEqual);

System.out.printin("” not equal to y? " +
isNotEqual);

System.out.printin("” greater than y? " +
isGreater);

System.out.printin(” less than y? " + isLess);

System.out.printin(” greater than or equal to y? "
+ isGreaterOrEqual);

}

}

equal to y? false
not equal to y? true
greater than y? true
x less than y? false
greater than or equal to y? true




5q

Lo«S\cu\ Oyem‘l-ov‘s

Now we’re going to go over Logical Operators! Jugt like in real life, where
we often make decigiong based on multiple conditions, programming
allows ug to do the same. Logical operators are the toole we uge to
combine different conditione and make our code emarter. Let’s break
down these operatorg 2o you can undergtand how to use them effectively!

Whot ave thew

Logical operators help ug evaluate multiple conditiong at once. [n Java,
there are three main logical operators you'll uge:

Think of the logical AND 1 public class Main {
2 public static void main(String[] args) {
operator ag the “team player” > boolean tssumy = true;

in isWeekend = false;

of the bunch. [t only returng | s = isSunny & isWeekend;

true when both conditiong are

true. [ either condition ig falge,
it'e ano-go!



In the cage of the last page, you can only go out if it's both sunny and
the weekend. [f one of thoge conditiong ien’t met, you're stuck ingide!

Now, the logical OR operator ig a bit more flexible. [t returng true if at
leagt one of the conditiong ie true. [+'e like eaying, “If [ can do thig or
that, 'm happy!”

Below, youre good to go if it's sunny or it’s the weekend. So, even if
one condition ie falee, you still have a reagon to enjoy your day!

public class Main {
public static void main(String[] args) {
boolean isSunny = true;
boolean isWeekend = false;

boolean canGoOut = isSunny || isWeekend;

} -

}

Unlike the AND operator, the OR operator just needs one of the
conditiong to be true rather than both.

6D
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Finally, we have the logical NOT operator, which ig like a switch that
flips the truth. [f something ig true, ! makes it falge, and vice versa.

public class Main {
public static void main(String[] args) {
boolean isRaining = false;

boolean isDry = !isRaining;
and

[n thie cage, if it not raining, then you're dry! [t's a gimple way to
change the pergpective of a condition. The NOT operator esgentially is an
oppogite operator.

Comvinay Ogerators

You can mix and match thege logical operatorg to create more
complex conditiong. Just like putting together pieces of a puzzle, you
can combine them to get the complete picture!
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public class Main {
public static void main(String[] args) {
boolean isSunny = true;
boolean isWeekend = false;
boolean canGoOut = isSunny && isWeekend;

boolean vies = i1sSunny || isWeekend;

In thig example, going out to enjoy the day requires both conditione
to be true. However, you can still go to the movieg if at leagt one
condition holdg!

oe t Circvit Eva\m’clon

Java uges a clever technique called short-circuit evaluation. Thig
meang that when evaluating expressiong, Java will ekip checking
the gecond condition if the firet one already determines the
outcome.

public class Main {

public static void main(String[] args) {
boolean isSunny = true;

boolean goToPark = isSunny && (5 / 0 > 1);
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On the page before, becauge ieSunny ig falee, Java doean’t even bother
checking the second condition. [t knows the whole expresgion can’t be
true!

Re-capl

Logical operatorg are your begt friendg when it comes to decigion-
making in programming. They allow you to create more nuanced and
flexible conditiong, making your code smarter and more capable.

[n our next project, we'll dive into some hands-on practice with logical
operatorg, giving you a chance to put your new knowledge to work!



If-Else Statements
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Muk'm5 Decisions with 14-Eise

Now that we’ve learned about variables and logical operators, it’s time to
take things up a noteh! magine you're writing a program where you need
to make decigiong—juet like in real life, where you might chooge what to
wear baged on the weather or decide whether to study baged on how
much time you have. [n coding, we uge if-elee etatements to make thoge
decigiong.

What's an 1$-Else Statement?

An if-elee statement ig like agking a question in your code: “(f thig
condition ig true, do something; otherwige, do something elge.” [+ helpg
your program take different actions based on whether a condition ie met
or not.

Think of it like thig:

« [f it'e sunny, you'll wear sunglagges.
s Eloe (if it'e not eunny), you'll grab
an umbrella.




ass Main {

tatic void main(String[] args) {
boolean isSunny = true;

if(isSunny){
System.out.println("It's sunny outside!");
} else {

System.out.println("It's not sunny outside!");

Bv*euk'ms it down

Let’s look at what’e happening in thig code:

The condition: Ingide the parentheses of if; you put a condition (in
thie cage, ieSunny). Thig ig the question your code is agking.

The action: Ingide the curly braces {}, you write the code that rung if
the condition ig true.

The elge block: After the else, there’s another et of curly braces.
Thig is what happeng if the condition ig fale.

66
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Why |4-Elsel

[f-elge statements are super ugeful when you need to make decisiong
or check conditiong in your programe. For example:

If a player’s ecore ig above a certain
number, they win the game.

[f someone enterg the correct
paseword, they can log in; otherwige,
they can't.

If it’s a weekday, you go to echoal;

elee, you can relax.
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More Options

Sometimes, you need more than jugt two optiong. Maybe it's not just
about gunny or not sunny—uwhat if it’e cloudy, or what if you're not
aure? [n thig cage, you can use elge if to add more conditiong.

public class Main {
public static void main(String[] args) {
boolean isSunny = true;
boolean isCloudy = false;

Lf(isSunny){

System.out.println("Wear sunglasses");
} else if (isCloudy) {

System.out.println("It's not sunny outside!");
} else {

System.out.print("Stay inside.");

Wear sunglasses
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In the example on the page before :

If i’ qunny, you wear sunglagges.
If it’s cloudy, you take a light jacket.
[f it’e neither eunny nor cloudy, you stay ingide.

N V2
i

Let’s put thig all together with a simple example in code. Write a
program to decide whether comeone pagsed or failed a test baged on
their score!

Let’e go through gome gtepe!

\. Create an int value variable that storeg 4 test ecore

2. Create if statemente that give a grade baged off the gcore! To do
thig, create if statementg that check to gee if a gcore ig of certain
value, then what letter grade to give that score. [l give you the firet
one.

if (ecore >= 90) {
Syetem.outprinthh(“You got an A”);
}



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

int score = 85;

if (score >= 90) {
System.out.println("You an A!");
} else if (score >= 80) {
System.out.println("You aB!");
} else if (score >= 70) {
System.out.println("You acCl");
} else if (score >= 60) {
System.out.println("You abD!");
} else {
System.out.println("You an F!");
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In thig program, baged on the score, the program decides what grade
the student gets. Notice how the conditiong are stacked to check
different ranges of scores.

Re-ca e\

[f-elee statements are the decigion-makerg in your code. They allow
your programg to react to different situationg and chooge the right
actions. When you keep building more complex projecte, you can gee
how valuable these simple structures can be for controlling the flow of
your program. Trugt me, [ don’t know where [ would be without thege
functiong.



Loigts and Areayg
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What Avre Arrons?

An array ig a fixed-gize collection of elementg, all of the game type,

gtored in contiguoug memory locationg. Think of it ag a row of lockers,
each capable of holding a gingle value.

Key teatures

® Fixed gize: Once created, the gize of an array cannot be changed.

[ndexed: Each element in an array ig asgigned a unique index gtarting
e fromO.

Same type: All elemente mugt be of the same data type (e.q, all integers,
o all atringa).

AV‘M3 Exa m?\e

155 Main {

id main(St [] args) {
int[] scores = {95, 87, 78, 92, 88};
-

dcfrqu0~ System.out.println("First score: " + scores[0]);
SN System.out.println("Second score: " + scores[1])



Advanto-aes

® Eagy to uge when the number of elements ig known beforehand.
¢ Memory-efficient for fixed-gize data.

Quick Me tod Exp\om ation

Before diving into lists, let’s briefly talk about methods. A method ig a
reugable block of code that performe a gpecific tagk, like adding an item
to aligt or removing an item. Think of methodg ag tools or commands
you can uge to interact with data or objects in your program. Don’t
worry—later, we’ll cover how to create and uge methodg in detail. For
now, well work on understanding how to uge gome built-in methods to
work with lite. Oon’t be gcared when you gee thig in a couple of pages!

Colng o Metho &7

To call (or invoke) a method, you uge ite name followed by
parenthegeg. f the method requireg inpute (parameters), you page
them ingide the parentheges. You'll see thig better later, go don’t be
worried if youre a little confuged.

+¢
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What Are Lists?

Aligt i a dynamic collection of elements, meaning ite gize can grow or
shrink ag needed. [n Java, lists are typically implemented uging the
ArrayLiet clagg from the java.util package.

K€\5 features

¢ Dynamic gize: Liste can grow or shrink ag elemente are added or
removed.

o [ndexed: Like arrayg, liste are indexed starting from O.
e Same type: Elemente in a ligt must be of the came data type.

v"\ OV‘e . s&

vsefoll
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List Example

port java.util.ArraylList;

ass Main {
tat oid main(String[] args) {

st<String> groceryList = new
groceryLlst.ggg(“Apples“)'

groceryList.add("Bananas");
grocerylList.add("Carrots");

System.out.println("First item: " +\groceryList. get(@)),

%
grocerylList.set(1, "Blueberries"); w‘.eo-")
W

groceryList.remove(2); —’_____:57
ﬁ

System.out.println("Total items: " + groceryList.size());

System.out.println("Grocery List: " + groceryList);

First item: Apples
Total items: 2
Grocery List: [Apples, Blueberries]
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Advanto aes

® Flexible size for dynamic programs.
® Rich methods for adding, removing, and manipulating elements.

Buitk - Methods for Lidts

Addg an element to the end of the ligt.

Common Syntax: add(element)

port java.util.ArraylList;

ss Main {
at /oid main(String[] args) {

A ist<String> colors = new ArraylList<>();

colors.add("Red");

colors.add( "Blue");

colors.add("Green"); Gree“l

d . B\ue ]

System.out.printin(colors);

(re

Ingerte an element at the specified index, chifting the current
elements to the right.

Common Syntax: add(index, element)
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java.util.ArraylList;

args) {
ayList<St ( [ ArrayList<();
colors.add( "Red");
colors.add("Blue");
colors.add("Green");

colors.add(1, "Yellow");
System.out.println(colors);

ree“\
ACLD Bt GK_/
Ne
Kggda

Retrieves the element at the specified index.

Common Syntax: getlindex)

t java.util.ArraylList;

s Main {
tat / main(String[] args) {

\ t<String> colors = new ArraylList<>();

colors.add("Red");

colors.add("Blue");

colors.add("Green");

colors.add(1, "Yellow");

; firstColor = colors.get(0);

out.println("First color: " + firstColor);

ed
oo’ ¥
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Replaces the element at the gpecified
index with a new element.

Common Syntax: getindex, element)

ort java.util.ArraylList;

lass Main {

id main( ing[] args) {
Arrayl <5t g> colors = new Arra
colors.add( "Red");

colors.add( "Blue");

colors.add( “Green");

colors.add(1, "Yellow");

colors.set(2, "Purple");

t<>();

System.out.println(colors);

Removes the element at the gpecified index. The elemente to the

right of the removed element shift left.

Common Syntax: remove(index)
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I main(String[] args) {

st< ng> colors = new ArrayList<>();
colors.add( "Red");

colors.add("Blue");

colors.add("Green");

colors.add(1, "Yellow");

colors.set(2, "Purple");

colors.remove(3);

System.out.printin(colors);

Returng the number of elemente in the ligt.

Cormmon Syntax: size()

t java.util.Arraylist;

155 Main {

tatic void main(String[] args) {
ArrayList<String> colors = new Array
colors.add("Red");
colors.add( "Blue");
colors.add("Green");
colors.add(1, "Yellow");
colors.set(2, "Purple");
colors.remove(3);

t totalColors = colors.size();

System.out.println(“Total colors: " + totalColors);

colors® 2

Total
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Checke if the ligt containg a gpecific element. Returng true if
found, otherwige falge.

Common Syntax: containglelement)

import java.util.ArraylList;

class Main {
atic void main(String[] args) {
ArrayList<String> colors = new ArrayList<>();
colors.add("Red");
colors.add("Blue");
colors.add("Green");
colors.add(1, "Yellow");
colors.set(2, "Purple");
colors.remove(3);

ean hasRed = colors.contains("Red");

System.out.println("Does the list have Red? " + hasRed); (’

Checke if the list is empty. Returng true if there are no elements,
otherwige falge.

Common Syntax: isEmpty()
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port java.util.ArrayList;

s Main {
atic void main(String[] args) {

ArrayList<String> colors = new ArraylList<>( ):s
colors.add("Red");
colors.add("Blue");
colors.add("Green");
colors.add(1, "Yellow");
colors.set(2, "Purple");
colors.remove(3);

boolean isEmpty = colors.isEmpty();
System.out.println("Is the list empty? " + isEmpty);

Removeg all elements from the list, making it empty. [f you
were to print the lit, nothing would return to the congole
begides come brackete. However, you can atill add thingg to
it! Thie method doegn’t indefinitely empty the list.

Common Syntax: clear()
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rt java.util.ArraylList;

;s Main {

) i main(String[] args) {
ArraylList<String> colors = new ArraylList<>();
colors.add("Red");

colors.add("Blue");

colors.add("Green");

colors.add(1, "Yellow");

colors.set(2, "Purple");

colors.remove(3);

colors.clear();
System.out.println("After clear: " + colors);

System.out.println("Is the list empty? " + colors.isEmpty());

Good job! Those are all the major methods you need to know for lists.
Don’t worry if you're still confused ag to what a method ie. Well
undergtand them better goon, but for now, think of them ag shortcute
to performing difficult things. While these methods are ready to use
affer import  jeve.ueil. Aveavylisd , we can aleo make
methods of our own. The poggibilities for methods are endlese, making
code fun and unpredictable.
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When to Use What?

Use arrays when:
The number of elements ig known and fixed.
You need performance-critical, lightweight collectiong.
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Uge ligte when:
The collection gize changes dynamically.
You need powerful built-in methods for manipulation.

mport java.util.ArraylList;
; Main {

void main(String[] args) {
st<String> groceryList = new ArrayList<();

groceryList.add("Milk");
groceryList.add("Bread");
grocerylList.add("Eggs");

grocerylList.add(1, "Butter");

System.out.println("Grocery List: " + grocerylList);

groceryList.remove("Bread");

System.out.println("Do I need Milk? " + groceryList.contains("Milk"));

System.out.println("Total items: " + groceryList.size());



Grocery List: [Milk, Butter, Bread, Eggs]
Do I need Milk? true
Total items: 3

import java.util.ArrayList;

public class Main {
public static void main(String[] args) {
ArrayList<String> tasks = new ArraylList<>();

tasks.add("Finish homework");
tasks.add("Clean room");
tasks.add( "Prepare for meeting");

System.out.println("Initial tasks: " + tasks);

tasks.remove(0);

tasks.add("Buy groceries");

System.out.println("Remaining tasks: " + tasks);
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Initial tasks: [Finish homework, Clean room, Prepare for meeting]
Remaining tasks: [Clean room, Prepare for meeting, Buy groceries]

I Create alict of student names.

2. Add 5 names to the ligt.

3. DOrint the ligt.

. Remove the third name and print the updated ligt.

5. Replace the firet name with a new one.
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L. Create g ligt for your favorite conge.
2. Add 3 congg, print the list.

9. Add a new gong at position 2.

4. Remove the lagt song.

5. Print the final ligt and the number of songa.

How’d you do? Don’t worry if you're gtruggling a bit! Thege are difficult
concepts to gragp. Practice makes perfect. [f you're completely lost, take
alook at the angwer key on the next page or review thig chapter again.



port java.util.ArraylList;

s Main {

ct

ArrayList<Str

studentNames.
studentNames.
studentNames.
studentNames.
studentNames.

static void main(String[] args) {

ing> studentNames =

add("Alice");
add( "Bob");
add( "Charlie");
add( "David");
add("Eve");

System.out.println("Student Names: " + studentNames);

studentNames.

remove(2);

System.out.println("After removing third name: " + studentNames);

studentNames.

set(0, "Zara");

System.out.println("After replacing first name: " + studentNames);

Student Names: [Alice, Bob, Charlie, David, Eve]
After removing third name: [Alice, Bob, David, Eve]
After replacing first name: [Zara, Bob, David, Eve]




java.util.ArraylList;

s Main {
tatic void main(String[] args) {

;t<String> playlist = new Arr

playlist.add("Song A");
playlist.add("“Song B");
playlist.add("Song C");

System.out.println("Playlist: " + playlist);

playlist.add(1, "Song D");
System.out.println(“After adding a song at position 2: " + playlist);

playlist.remove(playlist.size() - 1);
System.out.println("After removing the last song:

+ playlist);

System.out.println("Final Playlist: " + playlist);
System.out.println("Number of Songs: " + playlist.size());

Playlist: [Song A, Song B, Song C]

After adding a song at position 2: [Song A, Song D, Song B, Song C]
After removing the last song: [Song A, Song D, Song B]

Final Playlist: [Song A, Song D, Song B]

Number of Songs: 3
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Re-cop!

Liste and arrayg are very important tools for managing collectiong of
data. While arrayg are simple and efficient, lists provide powerful
functionality for dynamic programe. By magtering thege structureg, youll
unlock the ability to organize and manipulate data in your programe
effectively.



Meﬂlmlg
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What \s o Wetwod?

Methodg are one of the mogt important concepte in programming. They
allow you to organize code into reusable blocks, making your programg
cleaner, eagier to read, and more efficient.

A method ig a block of code that performe a gpecific tagk. [t ig similar to
a function in other programming lanquages, but in Java, methods are part
of clagges. Methodg are uged to:

I- Derform gpecific actions.
2. Reuge code without rewriting it.

3. (mprove readability and maintainability of your program.

AV\Q\Q %et: A chef call for a recipe whenever he needs to
make a new batch of cupcakes.
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Key Features of Metweds

Name: [dentifies the method.

Return Type: Specifies what the method gives back after execution (or void
if it doeen’t return anything).

Parameterg: Inpute the method needs to perform its tagk (optional)

Body: The block of code that rung when the method ig called.

CO\Mmovt Siwtoo‘

wo\ic static returnTupe wmethodNome (parameters)
P AP P

vetovrn \)a\ue')

3

public static int addNumbers(int a, int b) {

return a + b;

}
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Calting o Metwod

To call a method, you uge ite name followed by parentheges. [f the
method requires inputg, you page them ingide the parentheses.

public class Main {

public static void greet(String name) {
System.out.println("Hello, " + name + "!");

}

6

public static void main(String[] args) {

greet("Alice");

= =
N =, © O 00

-

Types ot Methods

Use the keyword void ag the return type if the method doeen’t
return a value.

public class Main {

public static void printMessage(String message) {

System.out.println(message);

}
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Call the method:

printMessage( "Cooper");

Specify the return type (e.q, int, String) and uge the return keyword
to send a value back.

public class Main {

public static int getFive() {

return 5;

Call the method:

System.out.print(getFive());

Methods can take inpute (parameterg) to perform their tagk.

class Main {

static void order(String name) {

System out.println("Order for " + name + "!");
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Call the method:

order("Ashley");

You can define multiple methods with the same name but different
parameter ligte. Thig ig called method overloading

public class Main {

public static void printNumber(int num) {
System.out.println("Integer: " + num);

}

public static void printNumber(double num) {
System.out.println("Double: " + num);

}

-
@ OO NOOWL & WN -

Call the method:

printNumber(5);

printNumber(3.14);




‘Uh‘j Metnods?

Code Reugability: Write once, uge many times.

Readability: Break down complex tagke into smaller, manageable
pieces.

Maintainability: Eagier to update or debug code.

nt subtract(int

3 t multiply(int
rn a* b;

sta jouble divide(double a, double b) {
f (b==20) {
System.out.println("Error: Division by zero");
turn 0;

a/ b;

I main(String[] args) {

System.out.printin("Addition: " + add(18, 5));
System.out.println("Subtraction: " + subtract(10, 5));
System.out.printin("Multiplication: " + multiply(18, 5));
System.out.println("Division: " + divide(1e, 2));

9<%
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Yoor Torn!

Let’e put your knowledge to use! Create two methods to help make a
temperature converter.

Here’q the convergion: Fahrenheit = Celgiug (9/5) +32
Methods:

celeiug ToFahrenheit(double celeiug): Converte Celeiug to Fahrenheit.

fahrenheit ToCelgiug(double fahrenheit): Converts Fahrenheit to Celsiug

sta e celsiusToFahrenheit(double celsius) {
rn (celsius * 9 / 5) + 32;

fahrenheitToCelsius(d fahrenheit) {
(fahrenheit - 32) * 5 / 9;

Ld main(St i[] args) {
celsius = 25.0;

e fahrenheit = 77.9;

e convertedToFahrenheit = celsiusToFahrenheit(celsius);
System.out.printin(celsius + "°C in Fahrenheit: " + convertedToFahrenheit + "°F");

convertedToCelsius = fahrenheitToCelsius(fahrenheit);
System.out.println(fahrenheit + "°F in Celsius: " + convertedToCelsius + "°C");

}
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Re-cop

Methods are reugable blocke of code that perform specific tagke. They
can return values, take inputs, and even be overloaded for flexibility.
Breaking programg into methods improveg readability, maintainability,
and reugability.
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Whot Ave Objects™?

In Java, objects are the building blocke of object-oriented programming
(OOR). Think of an object ag a "thing" that hag properties (attributes)
and behaviorg (actiong it can perform). Objects make it eagier to
organize, model, and interact with real-world concepts in your code.

An object ie an ingtance of a elage. You can think of a clase a¢ a
blueprint, and an object ag the actual thing created from that blueprint.

Awnalo oy

Clagg: A blueprint for a houge.
Object: A gpecific houge built uging the blueprint.

Each houge (object) built from the eame blueprint (clage) can have ite
own unique featureg (property valueg) but shareg the same structure
(clage definition).
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Kess Features of ObSQL'bS

Attributes: The data that defines the ctate of an object.
Example: A car hag attributeg like color, brand, and epeed.

Methods: The actiong or behaviore the object can perform.
Example: A car can accelerate, brake, or honk.

How to Make an Object

Define a clage (the blueprint).
Uge the new keyword to create an ingtance of the clage.

Common Syntax:  C\ass Nawme = new ClassNowne ()]

To agsign your object a certain attribute, first make gure you initialize
the attributes at the top of your code ag global, meaning that no matter
where you are in your code, you can gee them. To make the attributes
global, make sure they're not trapped in any method and are correctly
aligned with everything elge! Then, to uge the attribute with your object
just call them after your desired object!

Common Syntax:  obyect. value j



Main {

g brand; “ %\Q\OQ\\

j color;
nt speed;

void displayDetails() {
System.out.println("Brand: " + brand + ", Color: " + color + ", Speed: " + speed
' km/h");
}

void accelerate(int increase) {
speed += increase;
System.out.printin("The car accelerated to " + speed + " km/h.");

| brake(int decrease) {
speed -= decrease;
(speed < 8) {
speed = 0;
}

System.out.println("The car slowed down to " + speed + " km/h.");

i main(String[] args) {

myCar = new Car();

4:*9r<‘)

< V\w\
myCar.brand = TO/Otd 1 & QSS\% S )0%
myCar.color = "Red" \o \

myCar.speed = 50;

myCar.displayDetails();
myCar.accelerate(20);
myCar.brake(30);

Brand: Toyota, Color: Red, Speed: 50
The car accelerated to 70 km/h.
The car slowed down to 40 km/h.
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w\ms Use, Ob:)e ctsl

Objecte make your code:

Modular: You can break your program into emaller, reugable pieces.
Scalable: Adding new featureg or functionality becomes eagier.
Organized: Related data and methods are grouped together.

N
i’

Thig project involves creating a Student clasg 1o track student detaile
and gradeg. Youll create objecte from the clagg, et the attributeg
manually, and uge methods to interact with the data.

I Create a Student clage with attributes for the student's name, grade
level, and average grade.

2. Add methode to:
Digplay the student’s information.
Update the student’s average grade.



Student {

ing name;
gradelevel;
averageGrade;

displayDetails() {
System.out.println(“Name: " + name);
System.out.println(“Grade Level: " + gradelevel);
System.out.printin(“Average Grade: " + averageGrade);

updateGrade(double newGrade) {
averageGrade = newGrade;
System.out.println(name + "'s new average grade: " + averageGrade);

main(String[] args) {

studentl ew Student();
student2 ew Student();

studenti.name = "Alice";
studenti.gradelevel = 16;
studentl.averageGrade = 88.5;

student2.name = “"Bob";
student2.gradelevel = 11;
student2.averageGrade = 92.3;

System.out.printin(“Initial Student Details:");
studenti.displayDetails();
System.out.println();
student2.displayDetails();
System.out.printlin();

System.out.println( “Updating Grades:
studentl.updateGrade(96.0);
student2.updateGrade(95.5);
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Keep in mind that Replit ie an introductory platform for coding. This code
may not run if the clage name ign’t ‘Main’. However, on other platformg,
thig code will correctly compile.

How & Wovks

Attributeg:

name: The student's hame.

gradelevel: The student's grade level.
averageGrade: The gtudent's average grade.

Methods:

digplayDetailel): Printe the tudent’s current details.

updateGradeldouble neuGrade): Updates the student’s average grade with
a new value.

Manual Attribute Asgignment:
Attributeg are get manually after creating objects, without uging
congtructorg.

E xecution:

Create two Student objects.

Set their attributes manually,

Display their details, update grades, and digplay the changes.
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Re- cop \

Objecte are the foundation of object-oriented programming. They
bundle data (attributes) and behaviors (methodg) into a gingle unit.
You can create multiple objecte from the game clage and make them
interact.
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Congrate! You did it! Unfortunately, thie book hag come to an end. |
really hope you were able to follow along and learn from thig book.
gpent hourg crafting a curriculum that [ wish [ had when [ gtarted coding.
There are ¢fill many thingg you should know in order to code, but the
topicg in thie book should give you a good grasp on how to start! There
are 20 many great sourceg online to learn from, go don’t be
digcouraged if thig book didn’t anewer all your quegtiong. 'm o proud
of you for sticking through this. Be proud! You just learned how to code.



