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Flutter and Dart programming
Flutter * Dart’ v 75 I 7

Flutter is a framework that makes it easier to build apps with a beautiful user interface (UI)
that works on both Android and iOS devices. Dart is the programming language behind
Flutter. It’s simple, fast, and designed to be easy to learn, especially for beginners.
Flutter |3,Android & i0S DF T DT /SA A TEMET HEL L= —Af U F =T =
—2 (UD) ZFo7 7 ) 2l BICHEE T 5 7 L — AU — 7 /2 Dart | Flutter & 3 %
527077 IV TERE YT NVTES FCHLERFZORLT VX S IZE&Et SN T
W5,
Let’s break down some basic concepts in Dart:
Dart DIEARI R =27 MIOWTHHAL L D ¢

1. Dart variable (DartZ%%)

Variables in Dart are like containers that hold data. You can create a variable to store
information like numbers or text. To declare a variable, you use var, int, double, String, etc.

DartiZ BT AEHIL, T — X 2N T 22T TR b O B EEkT 52 L
THEESLT XA N EOEREEINT D LN TE D L8 % 559 51213, var,int,do
uble,String72 & A fEHT 5.

var name = 'Alice'; // A string variable
int age = 30; // An integer variable

2. Dart operators (Dartd XL —& —)
Operators are used to perform operations on variables and values, like adding, subtracting,
comparing, or assigning values.

T 13 NG, B L M D AR 7 & ZE SO R 3 2 TR & FEAT 3 2 T2 0 1T
ERAR

int sum = 5 + 3; // Addition
bool isEqual = (5 == 5); // Comparison

For more operators information and how to use it, you can check here.
FVFHELWAR L =2 —[FROEATIEIZOWTL, b o 2 TR ES .
3. Dart keywords (Dart®D ¥ — U — R)

Keywords are special words that have predefined meanings in Dart, such as if, for, class,
void, etc. These words cannot be used as variable names.

X — U — K & if for,class,void 72 & . Dart Tdh 57> U O ETR SN2 EW & FFO R 72
HEEOZ L THL. INODOHELZLHA L L THMAT L Z LIXTEEEA.
For more keywords information, you can check here.
ZOMDF—T — RIZHONWTIL, b e T IEE0,
4. Dart Build in types (DartNJE& ¥ {1 )
Dart supports several built-in types that allow you to work with different kinds of data:
Dartid, S E S ERFHOT —F &4 5 T LN TE D20V DD DREIIALIY 2 4 7R —
FLTW5S :
= Numbers (int, double)
int for whole numbers, and double for decimal numbers.

Go to Table of Contents 3



https://dart.dev/language/operators
https://dart.dev/language/operators
https://dart.dev/language/keywords
https://dart.dev/language/keywords
https://dart.dev/language/built-in-types#numbers

K7 Hint,/ NI 72 Hdouble.

int x = 10;
double y = 3.14;

= Strings (String)
Used to represent text.

TXRAPZERTLHEDIMEHINS.

‘String greeting = 'Hello, World!';

= Booleans (bool)
Represent true or false.

BEoMaEERT.

bool isActive = true;

= Records ((valuel, value2))
A simple way to group multiple values.

BEOEZ 7 Vv—7 T 2R 5

var record = (10, 'hello');

= Functions (Function)
Functions perform actions and can return a result.

BEEUET 7 v a v EAFATLAERERT LN TE 5.

int add(int a, int b) {
return a + b;

}

= Lists (List, also known as arrays)
Used to store multiple values in an ordered sequence.

BROMEZIEFA T Oy =7 VAT T 272011 5.

List<String> colors = ['red', 'blue', 'green'];

.join() method to combines all list elements into a single string. Can specify a custom
separator (e.g., comma, space, hyphen) between elements.

.join()

AV oy RefflT 25 L, 7 XTOY A MERAEH - OXFINIFEE TE 5 5%
MIZH A Z LK) LR (I~ A=A NA T U7 8 R eETE 5,

List<String> fruits = ['Apple', 'Banana', 'Cherry'];
print (fruits.join(', ')); // Output: "Apple, Banana,
Cherry"

= Sets (Set)
A collection of unique items.
A= I RTATLDA LT S q

Set<int> uniqueNumbers = {1, 2, 3};

=  Maps (Map)
A collection of key-value pairs.
F—LHOTDaL T g .

Map<String, int> scores = {'Alice': 90, 'Bob': 85};

1. Dart Generic (Dart = XU v 7)

Go to Table of Contents 4



https://dart.dev/language/built-in-types#strings
https://dart.dev/language/built-in-types#booleans
https://dart.dev/language/records
https://dart.dev/language/functions#function-types
https://dart.dev/language/collections#lists
https://dart.dev/language/collections#sets
https://dart.dev/language/collections#maps

Generics allow you to write flexible code that works with different data types. For example,
you can create a list that holds only String values or only int values by using generics.

VxRV v 7 AERX S EIE T AU TEIMET 2R a— FE2EI LN
TELMANE Y =Y v 7 A% 203, Stringfl 7217 2 0rFi 42 U A MRintfd 721 %
i 5 U A MEERTE D,

List<int> numbers = [1, 2, 31:

1. Dart Error Handling (Dart ® = 7 — L)

Error handling helps you manage and respond to problems that occur during the execution of
your program. In Dart, you use try, catch, and finally to handle errors.
T 7L, T 0 7T ADOFATHRICHEAE U RE A BB L RS2 OIT4% N Dart
Tl try,catch, finally 2 ] L T 7 — 2 LT 5.
try {
int result = 10 ~/ 0;
} catch (e) {
print ('Cannot divide by zero: S$e');

}
5. Dart OOP
Dart supports object-oriented programming, where you can create classes to represent
objects. These objects can have properties (variables) and methods (functions).
DartiI4 7Y =2 MEM 70770 72 R—F LTV, A7V r NEeRT T
TFABERT D ENTDH.INODOET V=7 NI, T a7 0 (B AV
N (B%) ZFoZ nTED.
class Car {
String make;
String model;

Car (this.make, this.model);

void displayInfo() {
print ('Car: Smake S$Smodel');
}
}

void main () {

var myCar = Car('Toyota', 'Corolla');

myCar.displayInfo () ;
}
Enum in Dart
Dart® Enum
An enum (short for “enumeration”) is a special type in Dart that represents a fixed number
of constant values. Enums are helpful when you want to limit a variable to only accept
specific values. This makes your code safer by preventing invalid values from being
assigned.
FZA  ("enumeration
"OWE) &1L, DartDRFFR RO 10T B ER O ERE 2 2% U £ ST E O
LS T AT 220 KD BB 2 IR L7z & E ISR T 2 i K 0 R 22 A
RASNLDEE, 72— FE2 LV ZRICTHIENTEET.
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enum CarType { sedan, suv, truck }

void main () {
CarType myCarType = CarType.sedan;

if (myCarType == CarType.sedan) {
print ('Your car is a sedan.');
}
}
6. Dart Null Safety
Null safety helps prevent errors caused by variables that are unexpectedly null. In Dart, you
must declare whether a variable can be null or not.

Nullt—7 7 A 1L AZHB FHETNullZ 2> TLES 28Ik 22T =% <DIC
LD F 4 Dart TILAEBD NULL IZR DM E SN EEETO2LENRHY £
String? nullableString; // This can be null

String nonNullableString = 'Hello'; // This cannot be null

Go to Table of Contents 6




Why Flutter Uses Widgets: A Simple Explanation
¥ FlutterlXV 4 V= v b &ED D> : HERBLHA
In Flutter, everything you see on the screen—such as buttons, text, or images—is a widget.
Widgets are like the building blocks of your app. Each widget is responsible for both how
something looks (UI) and how it behaves (logic).
Flutter T3, R # >, 7 F A b Ei{g 722 & WlH LICFRRENDTXTOLDONRY 4 V=
/Ff%é?4/:/Fi77)@%m%ﬁ®i5@®0%m%M@?4viy
NI, R7BE (UD L8ifE (nvy ) OMGEHELT5.
Flutter uses widgets because they provide a simple declarative approach, modularity, and
reusability, allowing both logic and Ul to be integrated in one place. This makes development
faster and code easier to maintain. It also simplifies state management, allowing developers
to choose between stateless and stateful widgets depending on the UI requirements.
Additionally, widgets ensure consistent design across platforms by using Flutter’s own
rendering engine.
Flutter 37 4 V= v bEEI DX,V 4 V= bRV U TIVREENT 70 —F Y
a— /U R HEEZ R L, e Yy 7 L ULO#EF % 1 DFTCE TE 50672 Zh
(VBN 22V, A= RO AT F U ANEGITIR D E T2, AT — MEHDME
FESND D BAREIFZ UIEFIECTAT— R AR 4V =y FERAT— |
TN 4 V2 hEBRINTES.30IC,7 4 Y=y MIFlutter MO L > &Y
Jro P affi) LT 7Ty b7 —AMTELET VA VERAET S,
Why is this important?
&% NORERRDH?
The same object (a widget) defines both what your app looks like and how it interacts
with users.
= With widget, this integrated approach leads to less boilerplate code, making it easier
to maintain and collaborate.
*  You don’t need to manage separate files for design and behavior, like in older
systems.
» WUCATV= b (DaP=y N X7 FVONBE ==L DA 2T
JvaryOmTeERTD.
= U V= FTLIORESNET S n—FIZ L0 ERR R m— R R<
80 PREFOIFEERR DR S22 D
r W RTADENIL T A NS ET BRI A DT 7 A VTERT LN
G EeANAY

Example of Widget Simplicity

Let’s say you want a button that shows some text. In Flutter, this is done in one place using
widgets. Here’s a simple example:

BIZIE,TF A MEFRT DR B LW E LK D Flutter T, ZUEZY 4 P = v
Faflio T—fAT CTE 2. MHE R AZ2E0 XKD

ElevatedButton (
child: Text('Click Me'), // The UI part
onPressed: () { // The logic part

print ('Button clicked!"');
by
) ;

Go to Table of Contents 7




In this example :
ZOFITIE

Text('Click Me') defines the appearance of the button.

onPressed defines what happens when the button is clicked.
Text('Click Me") IZR ¥ > DAV = EFRT 5.

onPressed |X, " ¥ N7 V) w7 ST &EDEEEZERT D.

So, a single widget (in this case, ElevatedButton) contains both the design and interaction in
one place.

DEVIODY 4V =y b (ZDOYEIEElevatedButton) ([ZT YA L EA L ET T Y
FYDOMGTNEENTND.

Launching 1lib

Running Xcode build... Click Me
Xcode build done.

Debug service listening o

Syncing files to device iP
flutter: Button clicked!

Flutter uses a declarative Ul approach, meaning you define the final look of your app, and
Flutter takes care of rendering it. This approach allows you to focus on “what” you want your
UI to look like in each state, instead of manually managing each step of the UI rendering
process.

DEV,HRTBNT TV ORI ZER L Flutter NENZ L XY 7T 5. D
DT Fa—FIZLoTUI LAY o7 Fuat A0& AT v P FECEET 580
DIZEAT— NTULE [EF5 AL CERTL2ERTED.

Each widget is a part of a larger widget tree, where widgets nest inside other widgets to form
the complete UI of your app.

FZT 42y MILEOWRER D 2y P2V =D THY, 7 4= ROMELD
74y hOPIZANTFIZ> T, 77 D5 UL #FT 5.

How Does Flutter Differ from Older Ul Frameworks?

Flutter T E VW UL 7L —LT—2 EESES DN ?

In older systems like Android, developers often had to write the app’s design (UI) in one
place (using XML files) and the logic (what happens when you click a button, etc.) in another
place (Java code). This separation made things more complicated because you had to jump
back and forth between different files to make changes.

Android® £ 5 22\ AT AT BRE T T 7V OTF AL (UD) 2b 2550 (X
ML7 7 A )VEfE-T) TEZ Yy (RFVE27 Vv 7 LRz s b
%) ZRlO%ET Javamr— F) TELRTIE RN ENRE0oT7. 2 D5 HE,
BHEEMZDIZDIZRIR DT 7 ANEATERT DULERD ST ToD Wz L0 B
(2L Tz,

Flutter changes this by combining both the design (UI) and the logic in one place using
widgets. This makes it easier and faster to build apps because:

Flutter 1,7 4 V= v b2 TTF A (UD) tualy 7Ol 2 —fEiricE &
WHZET,ZORMEREZZ.ZVUCEID, 7Y OREEN LR CHL 5 .

Go to Table of Contents 8




* Youdon’t need to work with two separate files (UI in one file, logic in another).
= [t’s easier to see what the app will do right next to how it looks.

» 2ODRIE DT 7 AINNTHEET HLEIT 2 (125D 7 7 A M2 ULBIO 7 7
A=/
s TTUMTETEONRZHEOTSEITH D TR0 L.

Flutter simplifies this by combining both into widgets, making the code cleaner and easier to
maintain.

FlutterlX Z M225% U 4 V= v MIMATH I L T,a—RET XY I A7)
VALRT LTS,

How Widgets are Similar to XML

U4 ¥ =y FAXMLIZRI TV 2 B
In Android development, you might define a button in XML like this:
AndroidDBAZE Tid, XML TIRD LD ICAR X » ZEF£KT D ¢

<Button android:text="Click me" />

To add behavior, you would need to write Java code like this:

EA BT ZBIT 2I2IE, RO KD lavam — FEELMERH D

Button myButton = findViewById(R.id.myButton) ;
myButton.setOnClickListener (new View.OnClickListener () {
public void onClick(View v) {
// Do something here
}
1)

In Flutter, you use a widget instead:

Flutter Cid, ROV ICU 4Py bEED

ElevatedButton (
child: Text ('Click Me'),
onPressed: () {},

) ;

Just like in XML where you define UI elements with tags, in Flutter, you use widgets. But
Flutter’s widgets are more powerful because they let you handle design and interaction at
the same time.

& 7 CUIEH#Z EFRT DXMLO L DT, Flutter CiZv 4 Vv h&EflES.
L2 LFEutter® YV 4 Pz ME, THA L AV ETFT I a rERFFICIRZHDT,
AUy
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Understanding Key-Value Format in Flutter
Flutter TKey-Valuef X % #fZ 3 %

In Flutter, we often use key-value pairs when defining properties of widgets. A key
represents a property (or setting), and a value represents the specific information or behavior
for that property.

Flutter TIX, V4 Py hOTaRXT 4 ZERTHEZICF—LEOT 2 L
V. X —FZTa T 4 (FRIERE) 2L EIZZO T v )T 0 O BAR 72 5H0
#E2RT.

For example, in the Text widget:
BIZE, 7FAF U4 V= TR

Text (
'Hello, Flutter!'’', // This is a value (text being
displayed)
style: TextStyle( // 'style' is a key
fontSize: 20, // 'fontSize' is a key, and '20' is the
value
color: Colors.blue, // 'color' is a key, and 'Colors.blue'

is the value

),
) ;

Hello, Flutter!

Why Use Key-Value Pairs?
BEF—EEORTEES DD ?

Key-value pairs are helpful because they allow you to:
F—fH - RTIL,UTOZ L EZFRICT 2O THENTH S -
1. Customize widget properties: By changing the value of a specific key, you can
control how a widget behaves or looks.

VATV2y b e TRRTADARZSA R  FFEOF—DHELET L L
T, V4 Y=y hOBELIMRZHIEITE 5.

2. Change default values: Many widgets come with default values, but you can change
them by specifying a different value for a key.

TI7ANMEDERE : Z< DV 4V =y MIIT 74V MEBRES LT
ETD, F—ICHIOBEEFRET 52 2 L TEHETE D,
For instance, the default text color is black. If you want the text color to be blue, you use the
color key and assign it the value Colors.blue.

BIZIE, 774N EDOTHRADL « BT —IZRTT. TF X FOBELZFITLIZWGE,
717 — « F—%fF > TColors.blue & W\ H EZEEI VY Y4 T5.
When Do You Need to Change the Key’s Default Value?

F—DF 74NV MEZEETDLERSHDDIXED L S BREFD?

Go to Table of Contents 10




If you don’t specify a value for certain keys, Flutter will apply default values. However,
there are cases where you’ll need to override these default values:
KFEDF—IMEZFEE L2 WGA, Flutterld7 7 4V MEZ#E AT 5. LvL,
T7AN MEZ LEZXTIOIVNERNHLILELH D -
=  Example:
Container (
width: 200,
height: 100,
color: Colors.blue, // This sets the background color
to blue
child: Center (
child: Text (
'Click Me',
style: TextStyle(color: Colors.white), // Text
color is white

)

)
)

= Explanation:

o By default, a Container has no background color.

o In this example, we set the color key to Colors.blue, changing the
background color of the container.

o Inside the Container, there’s a Text widget centered within it, showing the
text “Click Me” in white.

o TI7ANITIE, a7 FIITERARHY A,

o ZORHITIX, T —F—% Colors.blue IZFREL, 2T T DOE a8 H L
TW5.

o IUTTHITIX, TFADL U4 Txy ROHFRIZEE XL, [Click Me|
EWVHITHFRARNPHEBETERRIINTND

Using only default value for each keys Using other value for each keys

Carrier & 21:09 % Carrier & 21110 %

Click Me —) Click Me

Go to Table of Contents 11




Using Key-Value Pairs in Flutter vs. JSON
Flutter T¥ — EfED T %S vs. JSON

In Flutter, it’s very common to use named parameters in the form of key-value pairs, which
resemble JSON format. Dart allows developers to use named parameters in functions, making
the code easier to read and organize, especially when there are many arguments.

Flutter CI,

JSONFERUZP T2 F— LEDO T O TR & /3T A —HF 245 DN KA.
Dart CIZEAE O F THRIMFTENRT A —=Z &ffi 5 Z LN TE,

R BN L WEEIZa— RRGACT G BH LT R 5.

In JSON format:

JSON =\

"text": "Hello, World!",
"textAlign": "center"

}

In Flutter:
FlutterfZ=; :

Text (

"Hello, World!"™,

textAlign: TextAlign.center,
)

Main Differences:
FIRED

= Flutter Code: Used to build the app interface, where Text is a widget, and textAlign
adjusts how the text appears in the app.

= JSON: A data format that stores information. It doesn’t build interfaces but can pass
data to a program.

* Flutter 2— K : Text (X7 4 ¥ = v T, textAlign |37 7 VN TT HF A hnE
DEDIERKRSIND DT HES 5.

= JSON : [FHRERfFT DT =47+ —~ v b.
(AU B =T 2= AR LRV, 707 T MF— S BT Z LR TED.

Both use key-value pairs, but Flutter is for designing apps, while JSON is for storing and
transferring data.

ELHLX—LHORT 269 2, Flutterix 7 7V 27 A 357200 H DT,
JSONIET — & Z kA7 « S515 T D720 DL DT,

Go to Table of Contents 12




Why Widgets Are Nested in Flutter

Flutter TV 4 V= v FBRRA FINHEEB
Flutter apps are made by nesting widgets (putting widgets inside other widgets). This lets
you combine different UI elements into more complex designs.
Flutter 7 7 V1%, V4 P=y bORR b (fUOV 4 V=Y FOFIZT 4V =y b &
ANDHZE) ILkoTEBRD. Zhicky, B2 UIEREZMEAELET, &
DEHERT A NI D LNTED.
For example:

o You can put a Text widget inside a Button widget so the button has a label.

o RELI 4TV xzy FOHIZTHRARINI 4V xy FEANT, RENTTYL
252N TED.
Here’s a simple code example:
i a— N

ElevatedButton (
onPressed: () {
print ('Button clicked!"');
by
child: Text('Click Me'), // Text 1is inside the Button

) ;

When you nest widgets, you can keep related elements together. This organization makes
your code easier to read and understand.

VAPV zy bERANTDE, BETIEAZELODLILENTED. 295752
ET, T=FRHACT, BFELLT 2N D.

For example:

o You have a Text widget inside a Container, it’s clear that the text is part of that
container.

o AVTTORILTIXAR U4 Vxy MBRHNE, TFANBALTFD—
HMTHLZLITHALNTHS.

Here’s a simple code example:

L7 a2 — R -

Container (
padding: EdgeInsets.all(10),
child: Text('This is a message'),

) ;

Nesting helps you customize each part of your interface. You can change how a widget looks
by putting it inside another widget that defines its style.

Go to Table of Contents 13




FANME, £V HF =T ADKE D HE AT~ A RXTHDITHKN. V4Y =y b
DAZANEERTDHHOT 4 P2y FOFIZANDZLET, V4¥=y hORZ
FEBEZDHZENTED.

For example:

o You can use a Container to set padding or margin around a Text widget.
o AVTFEMEST, THXAL UV xy FORIAT 4 70~ =V
ERETDHIENTED,

Here’s a simple code example:

fHEL7y o — R .

Container (
padding: EdgeInsets.all (20),
decoration: BoxDecoration (
color: Colors.green,
borderRadius: BorderRadius.circular (10),

)
child: Text ('Stylish Text'),

Carrier & 21:31 %
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Why Does Flutter Use Functions and Properties Inside Widgets?
2% Flutter 137 4 V= v PRI TREES S 23T 4 25 DD 2

In Flutter, functions and properties are often passed inside widgets. This might seem
confusing at first, but it’s a powerful way to control how things look and behave in your
app—all in one place.

Flutter TIX, B 0 X7 130 4 V= FNEITCIEIND Z E NV, Zhid—
RonDiz< s LIWVEREAR, 77V OREBSCEEEZ T X TC—Hfrc=> ke
—IVTELMABRTTETHS.

Here are two simple examples to show how this works:
LIFE, RN ED LD ITHRET 20 & R 2 DOHERFITH S
1. Example Function : Adding Actions with onPressed (Button Example)

Now let’s make a button that does something when you click it. You can pass a
function inside the onPressed property of a button widget. This function tells the
button what to do when it’s clicked.
BEHEBI : onPressed ZE o727 7 a OB (K& > DH))
T 27V 38T oRE L HEFoTHEI. RFE LT 4Ty bOD
onPressed 7’1 /N7 ¢ OB EE T Z LN TE 5. ZOEEIT, A¥ U
Uo7 Sl & EIMET o0hztarT 5.

ElevatedButton (
onPressed: () {
print ('Button clicked!'); // This function runs

when the button is pressed

b

child: Text ('Click Me'), // The text shown inside the
button
);

Explanation:

o onPressed is a property where you pass a function. This function is what
happens when the button is clicked.

o It makes the button interactive, meaning the app can respond to what the user
does.

o You can keep both the appearance and action (what the button does) together
in one place.

o onPressed (IR EIET 0 T 4 THD. ZOBEEIE, REX N7V >
JENTEEFILEITENS.

o DFEY, T VT —Y—DEMEIIKIETDHIENTE D,

o ABLLT Vv ay (REUPMTZET 50 O E —@ETlE & HT
BLIZENRTED.
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You can also create the function separately and reference it by name in the onPressed
property. This approach can make your code cleaner, especially if the function is
more complex or used in multiple places.

F 7=, BIE A BNCHERL L, onPressed 7' 12 /%7 ¢ THAHIZfIT TR T52 4
TE 5. ZOHEE FHCBEEMETH 120, BROLFT TN SN Y
B, A= RFET XV EIHLTENTES.

volid buttonClicked () {

print ('Button clicked!'); // This function runs when
the button is pressed

}

ElevatedButton (
onPressed: buttonClicked, // Just reference the
function by its name

child: Text('Click Me'), // The text shown inside the
button

) 7

Benefits of Separating Functions:

PREEDBED AV > b -

o Reusability: You can reuse the same function for multiple buttons or events
without rewriting the code.

o Clarity: Your main widget code remains clear and focused on the UI, while
the logic is organized separately.

o Maintainability: If you need to change what happens when the button is
pressed, you only need to update the function in one place.

o BAHME: a—F2HFEIET LR EBORZ AN MR
Bz A TE 5.

o HARE : AAM DU 4V zy bOa— RNIAMFEE, ULIZEFL, o
Ty JIIRNCER I NS,

o RS RF UM ENTLXITEIDAZ L EEH T HLENH LY
&, 1 T OBk R B 5 120 T,
2. Example Properties : Styling Text with TextStyle
Let’s say you want to change how a piece of text looks. In Flutter, you can use the

TextStyle widget to customize the text’s appearance, like making it bigger, bold, or
changing its color.

7aT 4 OF : TextStyle TTFTX R M2 RZA VU 7T3

TXARNDRIEBZEZTWE LEL & 9. Flutter Ti, TextStyle 7 4 ¥ = v
FNefEioTTFAMNDRIEBEZNAZ A XTHIENTE L. H21E, K&
L7V, RS LI, A2 BTV THIENTED.

Text (
'Hello, Flutter!',
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style: TextStyle( // TextStyle customizes the
appearance of the text
fontSize: 24, // Makes the text larger

color: Colors.blue, // Changes the text color to
blue
)I
) 7

fontWeight: FontWeight.bold, // Makes the text bold

Hello, Flutter!

Why Flutter’s Approach is Simple
779 E—DT Fu—FnY S IVRERA
In Flutter, passing functions and properties inside widgets makes your code:

Flutter TlX, 7 4 ¥ = v NI TS T T 4 2T LT, a—NaED 2 &

NTED

= Easy to manage: Everything is together. You don’t need separate files for how the
app looks (UI) and how it behaves (logic).

= Customizable: You can change the appearance or actions of widgets easily by
passing the right properties or functions.

= Clean: You don’t have to write extra code—everything stays organized in one
widget.

» BEHAMEE ST TT. TV ORIZE UD EEE (Y v )
Zile DT 7 AT HREITH Y T A

= WRZ A XFEE WY T a7 R ET LT, VA V= bOD
ABLCENMEZ AR TE 5.

» I V=V Rmya— ReESLERHY FEA.
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Introduction to Flutter and Dart Project Structure
Flutter & Dart Dy =7 MEEDORH

Flutter uses Dart as its core programming language. Dart is an object-oriented programming
language (OOP) that is highly modular. A Flutter app consists of a collection of widgets.
Flutter |27 7’0 77 I 75554 LT Dart [ L T\ 2. Dart i34 7Y = 7 Ma
707775 (O0P) T, mEICEY 2—/HESTW5. Flutter 777U 13
U4V zy hDaALVT a3 TSNS,

Widgets are the basic building blocks of the user interface (UI) in Flutter, whether it’s text,
images, buttons, or layouts like rows and columns. Every Flutter app is structured in a widget
hierarchy, where widgets can nest inside other widgets, or they can have a parent-child
relationship.

VAYxzy ME THFANER RS ATHDO L LA T D R L, Flutter D=
—YP—A =T x—2 (UD) DOIEANRIERER TH L. 3T Flutter 77U
TV 4 Yz MNEBHEEIZR->TEY, Vs Py MIMOY 4 V= FOHFIZAN
T2 o720 A BRIZR 5720 T 5.

An example of a basic Flutter app structure:

Flutter 7 7" U O I AR EE DOF -

import 'package:flutter/material.dart';

void main () {

runApp (MyApp () ) ;
}

class MyApp extends StatelessWidget {
@override
Widget build(BuildContext context) {
return MaterialApp (
home: Scaffold(
appBar: AppBar (
title: Text ('Flutter App'),
)I
body: Center (
child: Text('Hello, Flutter!'),
)I
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Carrier & 21:48

Flutter App

Hello, Flutter!

In the above code, a Flutter app starts with runApp (), and MaterialApp is used to set
the main structure of the app, including properties like home. Each Ul element (e.g., Text,
AppBRar, and Scaffold) is a widget. Understanding this hierarchy is important because

Flutter is entirely built around widgets, from the simplest to the most complex ones.
Let’s breakdown the structure one-by-one.

FFED = — KT, Flutter 7 7V I3 runApp() CThA E ¥, Material App (& home @ X 9 732
TunRT 4 @l T 7Y OFEEEEZRET DTOICEDN D 45 ULEHR (Text,
AppBar, Scaffold 72 £) XV 4 V= v N ToH 5. Flutter [T 2 7 /L7326 D0 HAEHER
HLOET, TRTY AV y hEFLIMELNTWEDT, ZOREZ RS 5 Z &
IXEET

TIL, ZOWEE O EDOE DL THE .
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1. Explanation of import 'package:flutter/material.dart’
A >R — b 'package:flutter/material.dart' D%

In programming, “importing” means bringing in code from another file or library to use in
your project. It’s like borrowing tools from a toolbox to help you build something.

Ta I I 07BN C A UR—b L MOT s ANRLTA T T U a—F
ERVIAATT B Y 27 NCTED ZEE2BEWT D MnalEs & &0, BEEHENOE
BEEVLX 72 b D72,

What Does package: flutter/material.dart; Mean?
package:flutter/material.dart; D & BRI ?

This is a special Flutter library that contains a set of tools and components for

building your app’s user interface (UI).

The flutter part tells us we are using the Flutter framework.

The material part refers to Material Design, which is a design style created by

Google.

The dart part signifies that this is written in the Dart programming language, which

is what Flutter uses.

AT Flutter ¥R 7 A7 Z7 U T, 77 ) DAa—H—A U F—T 2 — A
(UD) MRS L7200y — L arsR—xr hOty FEFATVD.

flutter DRI, Flutter 7 L — AU — 7 Zffio TWDH T L AR LTV 5.

<7 U T IVDERIX, Google WMERR LT=T WA LV AZANVTHDL~T YT IV

THEAL LD EEBL TN,

dart DE53 1%, Flutter 25> TWAH Dart 7 2 7/ 7 X UV EETE NN TWVWAH Z

EEBE®RLTND

Why Do We Use It?
IREEDS DD>?

When you write an app, you need different building blocks such as buttons, text, and
layouts to create your Ul This line gives you access to those building blocks so you
can easily create a visually appealing app. This import is a must!
Without this import, you wouldn’t have access to essential widgets such as:

o Text: To display words on the screen.

o Button: To allow users to click and perform actions.

o Scaffold: To provide a basic structure for the app, including an app bar and

space for content.

77V BT HBICIE, RF 2, TR AR, v%??k&ktn%@ﬁ?ét
ODSESERMHERNLETH D, ZOITTIE, T b OHRREFRIZ
?Xf%éﬂtﬁﬁ%L%ﬁ%@77U%%$KWﬁT%5:@4Vﬁ—
MIZETZ !
DA VR= bR F UL, LT O K D RMBEARFRILT 4 Y=y MIT 7%
ATEIR

o THRADM:HEIWXFERRTD.

o REYV :a—HW—=nN7 Vw7 LTT 7 araFITTELLIICTD.
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et 5.
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2. Understanding the Basics of main.dart in Flutter

Flutter ?® main.dart DA% BE 32

In Flutter, the app always starts from the main () function, just like in Java. But after
starting with main (), you need to call runApp () to launch the Flutter app.

Flutter Cid, Java & [F U X 2127 7 VX HIZ mainOBAE B 46F 5. LA L main() T
B4t L721%, Flutter 7 7"V ZiE#9 25 121% runApp) Z MO T HENH 5.

void main () {

runApp (MyApp () ) ;
}

* main () : Thisis where the program starts. It’s like the main () function in Java.
* runApp (MyApp ()) : This function starts the app and shows the user interface

(UI). In this case, it shows the MyApp () widget, which is the first part of your app’s
UL

* main(): 220670 T AREE D, Java D main()BEE DO L D7 b DT,
* runApp(MyApp()) : ZDOBEIET 7V 2REL, 2—HP— S HF—T =z —R
(UD) 2£RT 5. ZO%E, 7700 Ul ORYIOHES T 5D MyApp() 7V +
Yy MRRRIND.
Comparison with Java

Java & D LB

In a simple Java program, you also start with main (), but creating a user interface (UI)
usually happens separately.

Hiffi7e Java 7’2 77 AT, main) CHMEE LN, 2—HF— - f L F—T = — R
(UD) DOERZEE, BICITHiL .

public class Main {
public static void main (String[] args) ({
System.out.println ("Hello World");
}

= Java: The app starts at main (), but you don’t create the Ul directly in this function.
In Android apps, for example, you use other tools like XML files to build the UL

= Flutter/Dart: After main (), the Flutter app immediately builds the UI with
widgets. Everything happens in one place, making it easier to manage.

= Java DA 0 77 VT main() TR E 5%, T OB TIEEE UL 2Rk 2 i
TiE72W. il 2 1E Android 77V TiX, XML 7 7 A /LD £ 5 224> — L % i
> T UL &M 5.

* Flutter/Dart : main()?D%%, Flutter 7 7"V 35 <IZ Y 4 V= v FTUI 55T
5. T RTH—EHHT TITON DO T, FEPHHEIC/R 5.
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3. Understanding MyApp and the Widget Tree
MyApp & V4V =y NV U —%BETD

After calling runApp () inmain.dart, the next important part is the MyApp widget,

which is the root of your app. Every Flutter app is made of widgets, which are the building
blocks of the UI.

main.dart C runApp() & FFOMH L7214, IRICEZE 2 DILT 7V O/v— K & 72 % MyApp
T4V FTHDH. TXTD Flutter 7 7 V1L, Ul DR EZETHLH T 4P =y T
TEXTWAD.

Here’s a simple example of what MyApp might look like:
MyApp 28 ED KL 9 72 b D), fEZR B 225607 X 5 -

class MyApp extends StatelessWidget {
@override
Widget build(BuildContext context) {
return MaterialApp (
home: Scaffold(
appBar: AppBar (
title: Text ('My Flutter App'),
) 4
body: Center (
child: Text('Hello, world!"),

Carrier ¥ 21:48 %
Flutter App —|

The AppBar

= MyApp: This is a custom widget that your app will use. It extends
StatelessWidget, which means the Ul does not change (no state).

= build(): This method tells Flutter how to display the UL It returns a widget tree,
which is a hierarchical structure of widgets.

* MyApp: 2L, 77U BMERMTOHAZ LD 4V =2y FTHD.
StatelessWidget Z &K L CTH Y, UL NEL L2V (AT — FRRW) ZEE2E
USERAR

* build)) : ZD A Y v NiX Flutter |Z Ul OFRRGEEZERTS. V4P =y RO
BEEETCHLIVA VY PV —%IKT.

How the Widget Tree Works
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PERZE A I Rl aw i

Flutter’s Ul is built like a tree. Each widget can have one or more child widgets, which
together form the “widget tree.” For example, MaterialApp is the root widget, and inside
it, we have Scaffold, which contains the structure of the app (like the app bar and body).
Flutter ® ULIZY U =D X IELNTWD. 5T 4V =y MI 1D EDFT 4V
=y FEROZENTE, ZNOLR—RIZR>T"Y 4 V=Y YU —="ZT 5.
i 2 1%, Material App IZ/b— F DU 4 = v N T, Z2OHICT 77U OfE (77U —x
RNT 472 E) &t Scaffold 3 5.

* MaterialApp: The main widget that wraps everything. It helps set up the theme
and routes for navigation.

= Scaffold: Provides the basic structure for a screen, including app bar and body.

= AppBar: The bar at the top of the app, usually for titles or actions.

= Text: Displays simple text.

* MaterialApp : T X TCE2ULAAS T4V zy M. T—vEFES—T a0
J— R EBRET D DI

» Scaffold : 77U N—LKR 2 & [ O B A E 2 17T 5.

= AppBar: 77U D EFICH HNN—T, @FITZA MOT 7V a v ERTRT
5.

» TXRANHEARTXRANERRT D,
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4. Understanding the Class and Extends
IR ATV NIRRT D

In Flutter, a class is like a blueprint for creating objects, in this case, widgets.
Flutter i, 7 7 A 3A 7V =7 b, ZOHHEIEF TV 4V =y EEDTZDOHK D

KXot niz.

class MyApp extends StatelessWidget {

* class MyApp: This defines a custom widget named MyApp. It represents the main
structure of your app.

* extends StatelessWidget: The extends keyword indicates that MyApp is a
type of StatelessWidget. This means that the widget does not maintain any internal
state; it will not change dynamically during its lifetime.

» 77 AMyApp : MyApp L WO RARIDI AL LY 4V =y NeERLET. T
TV DAL EEERT

» extends StatelessWidget : extends ¥ — U — R |X, MyApp 7> StatelessWidget D %~
AT THDHTERTTH ZHE, Ut Y=y FBANERIREEZREF LN &
EE%RTS.

By using StatelessWidget, you’re saying that once the widget is built, it won’t change unless
it’s rebuilt by the parent widget.

StatelessWidget #ff 9 = & C, —EfEINTUV V= ML BV V= v MT X
STUMESNRVIRVEFESNRNLENDS ZLTHD.

Comparison with Java:

Java & DB
In Java, you would define a class similarly:

Java CHRIERIC Y T R B E&RKT D -

public class MyApp extends StatelessWidget {
}

Both Dart and Java use the extends keyword to create a subclass, but Dart is more concise
and has built-in support for widget-based design.

Dart § Java & extends ¥ — 7V — R&ff > TH 77 T X 2A{EHT B2, Dart O 578 L D
R T, V4V b e XR=ZXDORFFOV R — FPHBAEN TN D.
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5. Overriding Methods with Qoverride
override o7 A Y vy RODA—R—F 4 K

When you define a method in a class that already exists in its parent class, you use
@override.

BT AT TIFETDHAY v R T ATERT LA, @override Z1# 9 .

@override
Widget build(BuildContext context) {

= (@override: This annotation tells Flutter that you are providing your own
implementation of a method that is inherited from the parent class (StatelessWidget).
* Why is it important? This allows you to customize how your widget should look by
defining the build() method, which is essential for creating the user interface.
= override : 27T /T —3 a3 Uik, Bl T A(StatelessWidget) 7> 5 fE& S Fu7z A
Yy ROME DOFEELZ RS 5 Z & % Flutter (T8 2. 5.
» REENDEERON? 22—V —A X —T = A ADOERRIZAR R K 72 build()
AV REERTHIET, V4V xy NOWNBEN AL~ A A TED,
Comparison with Java:
Java & DB :
In Java, overriding looks like this:
Java TlE, 77— "—F 4 RIZRDO L H 12725 -

@Override
public void build(BuildContext context) {
}

Both languages use @Override to indicate that a method is being overridden, helping to
avoid mistakes when the method signature doesn’t match.

ELHLDEFETH, A Yy RIRA—R_—=F 4 REND Z & ERTTZOIZ@O0verride &
ERHL, AY Y ROVITRTF ¥ RN—EL72WEGED I RAERET D DT> T\ 5.
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6. Exploring the Build Method and BuildContext

Build £ ¥ v F & BuildContext D#RF
The build() method is where you describe how your widget should appear on the screen.

build) A Y v RTIL, U4 Y=y RRED LD ICHEICRRINDNE TR T 5.

Widget build(BuildContext context) {

=  Widget build(): This method returns a widget tree, which is a collection of widgets
that make up your user interface.

= BuildContext: This parameter gives context about where the widget fits in the widget
tree. It allows you to access inherited widgets and manage navigation.

* Widgetbuild) : ZD A Y v L, 2=V —A X —T = ZAEERT DV «
Vv hDalLrsvaryThoibv 4Ty NV U —ZIRT.

* BuildContext : ZD/XT7A—=F (X, U4V R U 4Ty RV —DEZ
INLET DI ONTOaArTHRA N2 5 ks r =y NMET
JEREALEYD, e —rarBEBELEYTED.

The build() method is called whenever the widget needs to be drawn, ensuring that the Ul is
always up to date.

build) A ¥V > RiE, U4 Y=y FOENMLEIZR DTN EH, ULRFIC
KT CoHDHI & alRild 5.

Comparison with Java:

Java & DB .

In Java, a similar method would typically return a view:

Java TIL, RO A Y » R E 2 —%IKT .

@Override
protected View build(Context context) {
}

While both methods serve similar purposes, Flutter’s build() method is specifically tailored
for creating a widget tree, emphasizing a reactive Ul model.

ELHEDRA Yy R L 5 2 Bi%E 7292, Flutter @ build) A Y v RIZFFIZ T «
VbV —OERIZEHE L TEBY, VT 7T 4 7R UIET VEBEMAL TV,
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7. What Does Return Do in Flutter
Flutter iIZ317 5 ) % — 2 D &%E|

Inside the build() method, you use return to specify what the widget should display.
build) A Y v ROH Tlidreturn Zfi>To ¢ V= v NORTAREZIRET 5.

return MaterialApp (
home: Scaffold(
appBar: AppBar (
title: Text ('My Flutter App'),
) 4
body: Center (
child: Text('Hello, world!"),

= return: This statement sends the widget back to Flutter for rendering.

= MaterialApp: This widget serves as the root of your application and provides the
basic structure, like navigation and theming.

= Scaffold: This provides a framework for implementing the basic visual layout
structure, including an app bar and a body.

» return: ZOXLFIL XV T DEHIIY 4P v B & Flutter (2260 KT,
* MaterialApp : 2OV 4V NMIT TV r—TaD— e LTHREL,
TS =g T —VRER EOREAME R 5.
= Scaffold : ZHUL, T TV N—LRT 4 ZFLRANLRED 2TV LAT T b
WBiEEFEST OO T L—LU—7 BT 5.
Comparison with Java:

Java & O ELER:

In Java, the return statement might look like this:
Java Tl return XTI D L H 12725

return new MateriallApp () ;

Both Dart and Java use return to send back the created object, but in Dart, the syntax is more
streamlined and widget-centric.

Dart &, Java b fERK L7247 =7 R &1LV KT DIT return Z 1 5 23, Dart TIIAE M
FVEELEN, VY y PHLIZRSTND,
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8. What is MaterialApp in Flutter?

Flutter ® MaterialApp & 1% ?

MaterialApp is like the base structure for any Flutter app that follows Google’s Material

Design guidelines. It’s one of the first things you create in a Flutter project because it sets up
the basic structure of the app.

Material App 1%,Google @ Material Design 77 A K Z A € - 72 Flutter 7 7Y O FAR

BED IS DTHD. 77 OFEFEEEHET S D TFlutter 7’22 =7 F Tk
NAERRT HHDD 1 OTH 5.

Here’s what Material App usually does:
= Defines the visual style of your app (like themes, colors, fonts).
= Sets up navigation between different screens in your app.
= Provides some default behavior and settings to help you build your app faster.

Material App 23 HFIT > TWAH Z EITLLTFO@EY 72 -
s TTIVDOETVaTNVARAEANEERT D (T—~ B, 74+ Felk) .
« T UVANORLLIEEMOFTES —va VERET S.
= TN FOEEEREEZ NS OMRIEL, T T ALV IR TE L LD
23 %.
Breaking Down the Material App
MaterialApp % 235 5

Let’s look at a basic example:

MaterialApp (
home: Scaffold( // The main layout for the screen
appBar: AppBar( // The top bar with a title
title: Text ('Welcome to Flutter!'),
) 14
body: Center ( // The main content in the middle of the
screen
child: Text('Hello, Flutter!'),

),
) ;

Explanation:

= home: This is the first screen your app shows when it starts. Here, we use a Scaffold
to set up the screen.

= Scaffold: Think of this as the basic layout of a screen. It gives you sections like an
AppBar (the bar at the top) and a body (where the main content goes).

= AppBar: The top bar where you can put a title or buttons.

* body: The main part of the screen. Here, we placed a simple text saying “Hello,
Flutter!”

* home : 77U DNVEHE) L7z & ZITHRMNCHE R SN D HEHE TY .2 Z TlE,Scaffold
AL CHEZXET D.
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= Scaffold : Wi DA /2 LA 7 7 b & 2T 72 & AppBar ( #d/3
=) Rbody (AL AT UYBADES) IREDET v a BT

» AppBar : ¥ A MR F U EELS ZENTE D by 73—,

» body : D A A L4y, 2 2 T, Hello, Flutter!" &\ 9 & > 7 /L7327 % A K
ZhliE L7,

Why is Material App Important?
= [t provides a ready-to-use structure for your app, so you don’t have to create
everything from zero.
= [t follows Google’s Material Design, giving your app a modern and consistent look.
= [t makes it easy to organize your app into different screens and add navigation
(moving between screens).

723 MaterialApp DSEERDH?
» TSIERD T T OEZ RIS 2 DT, TR TE B e o lEL BT
= Google D~7 U T NTHA ANZHERL, 7 7V IZEX > T—HBMEOH 08 %
H.2%.
s TV EIEIERWEEICERELZY, S =3 (HEmEOBE) B
MU= T 2ONRMEHIZRD.
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9. What is Scaffold in Flutter?

Flutter @ Scaffold & X ?
In Flutter, Scaffold is like the basic structure or skeleton of a screen. It helps you set up the
main parts of your app’s U, such as:

Flutter Cid,Scaffold [XHH DEAREESCRA TNV R DL 726D THL. 77U D UI
D EER G R ET D DI
= AppBar: The top bar with the title or navigation buttons.
= Body: The main content of the screen.
= FloatingActionButton: A button that “floats” over the content, often used for quick
actions.

* AppBar: A MARTEST = a U ARZ DD by T N—,

* Body: HHDAA T,

= FloatingActionButton : =7 >V D LiZ [BInS] RH T IA I T Y
Ta sl fEbns.

Example Breakdown:

Scaffold(
appBar: AppBar (
title: Text ('My Flutter App'),
)
body: Center (
child: Text('Hello, World!"),
)
floatingActionButton: FloatingActionButton (
onPressed: () {
print ('Button Pressed!');
Yy
child: Icon(Icons.add),
)
);
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Carrier 22:09

My Flutter App § Scaffold
AppBar

Bod
y k\

Hello, World!

Key Parts of Scaffold (= E & )
1. appBar
= This creates a top bar for your screen.
= Inside appBar, you need to use a Widget, like AppBar, which often contains
other widgets like Text for the title.

 THUCED AT Y= D Ny IR IMERR S NS,

» appBar DN TIL,AppBar D X H U 4 V= v N2 T 2 0LENH
5.4y MIULFA MHOT XA MDOL I RMOY 4 = v b
DEENTNEZ LRI HS.

This is the main part of the screen where you put your content.
= Inside body, you must include a Widget—such as Center, Column, or Row—
to position and organize other widgets (like Text or buttons).

LRI T oY AELS HEOFEE S THS.
= body DHIIIIMD Y 4 V= b (THFAIRLRZ R E) ZRLE - ¥
HI57-007 4 =2y b (Center,Column,Row 72 &) % A5 M2
N 5.
3. floatingActionButton
= A floating button used for important actions.
* You need to place a Widget inside, like Icon, to display the button’s content.

» HERT 7 va il ESNLG TR —T 4 L TRS
» RECORNREFRT DL T A2 DEIRT 4 V= y MENENIC
LE T DULERD D,
Reminder: Each of these sections (appBar, body, floatingActionButton) requires a widget
inside to function properly.

HE . 2N DKE 2 v 3 (appBar,body,floatingActionButton) 731 L < #§5E7 5
CIZABICT 4 V=Y PBBETHD.
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Understanding StatelessWidget and StatefulWidget

StatelessWidget & StatefulWidget % Bifi2 34~ 5
In Flutter, there are two main types of widgets: Stateless and Stateful. Both types are used to
build the user interface, but they behave differently.

Flutter CIE, FIZ2FFHO Y 4 V= b3 &H D : Stateless & Stateful 72. 5 H 5D X A
Tha—W—A U F =T oA AEHES L DITfEDN D D EMEIIRR .

StatelessWidget

A Stateless widget is a widget that does not change after it is built. Once created, it stays the
same until you explicitly tell Flutter to rebuild it (usually by navigating to a new page or
restarting the app). These are ideal for displaying static content like text, icons, or images.

Stateless widget & L EFEBZICEH IN2WVWT 4 Vv NOZ ETHDH.—FEEKR S
% & Flutter |[ZHPRAIC SR Z SR~ T5 £ T (EFEIXH L= ICBET 5007
TV EBE#DTLHZET) FUKREEZRL.TXX 8T A 2 @7 & O a

YTV EBFITRT HDITRETHD.

For example a widget showing a title that doesn’t need to change could be Stateless:

Bl ZIEETTHMNEDRNE A MV EFRRTDHT 4 V= v M, Stateless (2T 5 Z &
MNTED

class TitleWidget extends StatelessWidget {
@override
Widget build(BuildContext context) {
return Text ('Welcome to My App'):
}
}

In this example, the TitleWidget always shows the same text, “Welcome to My App.”
No matter what happens in the app, it stays the same.

Z OB T, TitleWidget 1 X F 2[R U7 % A |k "Welcome to My App "% F/~d.7 7 U D
PP > TH,ZNERICEETHD.

Stateful Widget

A Stateful widget, on the other hand, can change over time. This type of widget is used
when you want the Ul to respond to user actions, like clicking a button or entering text. When
something happens that requires the widget to update, it can do so by changing its state.

—J7,Stateful widget IZ,FFfHl & & BICELTH.ZOX A TOT 4 V= MELARZ D
TV IRTXAMNDANGE, 2= —DT7 7 a AT UL BT HEHIC L=

WIGEIHERT .94 V=2 NeaBHTH50ERLLMPRRELZEEX, V4V
v MIWREZEHETHZ L THEHTE D,

For example, a widget that shows text when the button is clicked requires a Stateful widget:
BIZIEARZ DI 7 SN EZLTHRANERRT DLV ATy MT
1L, Stateful widget 23 L2
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class ButtonWidget extends StatefulWidget ({

@override

_ButtonWidgetState createState() => ButtonWidgetState();
}

class ButtonWidgetState extends State<ButtonWidget> ({
String buttonText = 'Press me';

void updateText () {

setState (() {
buttonText = 'You pressed the button!';
1)
}

@override
Widget build(BuildContext context) {
return ElevatedButton (
onPressed: updateText,
child: Text (buttonText),
)

}

In this example, the But tonWidget starts with the text “Press me.” When the user presses
the button, it changes the text to “You pressed the button!” This is made possible by the
Stateful nature of the widget.

Z OFITIiL,ButtonWidget I% "Pressme "E V) T X A N TUAE D . —FNR X &
9~ &,"You pressed the button!" £ VN9 T F A NMIEDL. ZNX, V4V 2y RORT—
N7V L > CTRIREIC 72 5.

Stateful Structure (15 1%)
If you extends class using StatefulWidget, there are some adds structure before Widget build.

StatefulWidget ZfEH L CTZ7 7 2 & YLk 4 5 856, Widget /L RETIZW < DO FEE
MBI 5.
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StatefulWidget Structure

MyApp Statefulwidget
- 'Ylp‘lr <) { Step 1:
@override Define
_MyAppState createState() => _MyAppState(); the
b Stateful
Widget
_MyAppState ls State<MyApp> { — Step 2:
@override Create
Widget build(BuildContext context) { the
MaterialApp() State
. Class
s :
¥ Step 3:
Build method
to render Ul

a. Defines a Stateful Widget (StatefulWidget Z EFET %)

\class ButtonWidget extends StatefulWidget

Defines a Stateful Widget named But tonWidget. A StatefulWidget allows the Ul
to change dynamically over time.

ButtonWidget &\ 9 £ 1D Stateful Widget % £ 77 5 .Stateful Widget | 3,UI % FF
[A] & LT BRIC B S E .
b. First Goverride (createState) (AID@override (createState))

‘ Qoverride

Used for connects the Stateful Widget to its State class. It returns an instance of the
state class, which will manage the state of the widget.

Stateful Widget &~ State 7 7 A2t T H 72 DIHEHT 5.7 1 2= v FOIREE

EERTHDAT— NI TADA VAL A %IRT
c. Initializes the state management (IR AEE B 2 ) L3 %)

_ButtonWidgetState createState()
_ButtonWidgetState () ;

=>

= Part of the Stateful Widget structure and connects the widget to its State class.

» The createState method is overridden to return an instance of

_ButtonWidgetState, which extends State<ButtonWidget> and
manages the widget’s state.
= The => symbol is a shorthand for a single-line return statement in Dart, making
the code cleaner.
* Thereturned ButtonWidgetState () object allows Flutter to track

changes to the state and rebuild the UI when necessary.

»  Stateful Widget #{1ED—# T,V 4 ¥ = v b % State 7 T RITH%
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» createState X Vv K%, State<ButtonWidget>% kA L, 7 1 ¥ = v F DIRFE
% & P95 ButtonWidgetState DA > A X VA& IRT T2 OICA—"—TF A

FEhb.
= )RR A, Dart TIiE 117D return XOEMEFLIET,2— K23 -o% 0
SH 5.

» XK Z172 ButtonWidgetState()4 7 3 = 7 b i, Flutter 23 {RIEDZ T & 1B B
L 87 & 22 UL Z2 95 2 L 2 nlHEIC T 5.

Differences Between StatelessWidget and Stateful Widget
StatelessWidget & StatefulWidget DE >

Here's a comparison table:

Feature StatelessWidget Stateful Widget
Changes Over Time No Yes
State Management No internal state Has internal state
Performance More efficient Less efficient
Example Static text, icons, images Interactive buttons, forms
class MyWidget extends class MyWidget extends
Widget Class StatelessWidget Stateful Widget
Needs createState and State
Build Method Only needs build method class
R StatelessWidget Stateful Widget
AL WD E4R
[ PERIRREZR L NEBIRRE 2 F7
NT F—~
2 0 2k CE A
A B TITT 4TI, T
Bl HNT F AR, 7 A 3, Wi +—2A
V4 V=v b | 752 MyWidget extends 7 7 A MyWidget extends
J 7 A StatelessWidget Stateful Widget
createState & State 7 7 A3
T ik WVEEIRDIHEE - AV v FDH | H

Comparison with Java:

Java & DB

In Java, especially for Android development, you also create Ul components, but the
approach is different:

Java,f71Z Android DBAJE TIL,UL = AN —F > b bIERLT 28,7 70 —F 03 e %
1. Stateless (In Java)
In Java, if you want to display something that doesn’t change, you might define a
TextView in XML. The text will stay the same unless you update it in your Java code,
which is similar to Flutter’s Stateless widget.

Go to Table of Contents 36




Go to Table of Contents

Java TIL, B L2V D& FIR L7ZWE XML T TextView & % T 201
LAL72\N, Z 47U Flutter O Stateless widget (2L T 5.

TextView textView = findViewById(R.id.myTextView) ;
textView.setText ("Welcome to My App");

Stateful (In Java)

When you want a Ul element to update dynamically (like when a button is clicked),
you need to handle this in your Java code using listeners. This is like using a Stateful
widget in Flutter.

UL EHRZHTEFT LIonWEE (REonr7 )y 7 Shicb &) Java =
— RTYU R F—%flio TINEWET 5 MED & 5. Z #uid Flutter T Stateful
widget 215 X572 b D7,

Button button = findViewById(R.id.myButton);
button.setOnClicklListener (new View.OnClickListener () {
@Override
public void onClick(View v) {
button.setText ("You pressed the button!");
}
1)
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Functions as First-Class Objects and Using Them as Arguments

FT—BA T P LTOBEKEEI L LTOFEH

In Dart, functions are treated as first-class objects. This means you can:
Dart TILEBIZ 7 7 —A NIV T RAOAT V=7 b LTS DED UUTDOZ
ENFRETH D -

= Assign functions to variables.

= Pass functions as arguments to other functions.

= Return functions from other functions.

= PR AT D,
= Ao O5EE LTHET.
OB D B AR T

This feature provides flexibility and enhances code reusability, allowing for more dynamic
applications.

Z OMREIF MR L, a— FOFAMAEZ &HO, L0 XA FI v o7 7Y r—
a UEARRICT A.

Example:

void sayHello () {
print ('Hello!"');
}

void executeFunction (void Function () fn) {
fn(); // Call the function passed as an argument

}

void main () {
executeFunction (sayHello); // Pass the sayHello function

}
In this example, the sayHe1lo function is passed to executeFunction, which then
calls it. This shows how functions can be easily passed around and executed.

Z O TIL,sayHello BI%X73 executeFunction (2 X #1,executeFunction 73 1% FEOVH
LTWD. ZAULEEN ED LD ITHBIZE SN TETINDLINE R LTINS,

This concept is particularly useful in Flutter, where you can define actions for user
interactions, such as button clicks. For example:

Z D a7 M Flutter TIEFFICERT,RA DI U w7 EDa—Y—A( 2T
Joa R L TT 7 yarEE@RTHIENTELHZIT

void showMessage (String message) {
print (message) ;

}

void performAction (void Function (String) action, String
message) {
action (message); // Call the action with the message

}
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void main () {

performAction (showMessage, 'Button was clicked!'); // Pass
the showMessage function

}
In this code, the showMessage function is passed to performAction, which then

executes it. This pattern is common in Flutter, where you pass functions to widget properties,
allowing the app to respond to user interactions.

Z @O 3 — R TlX,showMessage B4 performAction |2 S, Z NN FEITSND.Z D
N — T Flutter TIE— KT,V 4=y b7 axT I CBEEEESTZ LT, 7
TINL—YF—DA X T 7 a NIIETEDHE T D.
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Values Can Be Constants, Variables, or Functions

TEITEL, B8, OV

In Flutter, you can pass values as constants, variables, or even functions when defining
widget properties. This flexibility enables you to create dynamic and interactive user
interfaces.

Flutter TIX,V 4 Y= v bOT0NT  ZERT D & SN ERELH 5V L
LTEAEST N TEDL.ZOFPMEIC LT HEATIvITA BT IT 4T
A=Y =T = AEED T ENTE 5.

= Constants are fixed values that cannot change.

= Variables can hold different values during runtime.

= Functions can be executed to produce a value.

» BEIIAETERVWEEMTHD.
= BRIIETRIC R R DEZRFF T2 2 LN TE 5.
= BIEEFET L TEZAERTDZENTE S,

Example:

final String message = 'Welcome to Flutter';
final double fontSize = 24.0;

void printGreeting() {

print ('"Hello from a function!');
}
Text (

message,

style: TextStyle(
fontSize: fontSize,
color: Colors.blue,
)I
) 7

ElevatedButton (
onPressed: printGreeting,
child: Text ('Click Me'),
) ;

In this example:
= The Text widget uses a constant (message) and a variable (fontSize) for its
properties.
» The ElevatedButton widget uses a function (printGreeting) to define what
happens when the button is pressed.

» TXRAL T gV y MIEE (message) EEE (fontSize) &7 1 /NT 4
(ZfE D .
» ElevatedButton 7V 4 ¥ = v MI, RN 03Iz & & 0EEL ERT 5B
(printGreeting) ZflEfH L T\ 5.
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Carrier & 22:37 ﬁ
Flutter Example

Welcome to Flutter

Click Me

Console 4 G, @

Performing hot restart...
Syncing files to device iPhone SE (3rd generation)...

Restarted application in 1,791ms.
flutter: Hello from a function!

This demonstrates how values in Flutter can be highly dynamic, enhancing the interactivity
and responsiveness of your application.

Z AU Flutter DEDRSWDNZIEFICHA T I v I T IV r—2a DA VAT T T
© T LI EMEZEO DL ENTELNERL TN,
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Understanding the Widget Hierarchy in Flutter
Flutter DV 4 Y= v FEBZHFT 5

What’s special about Flutter is that these widgets can contain other widgets, forming a
hierarchy or widget tree.

Flutter NFFRIZ2 DI, CNHDOT 4 Pz y hDMLOT 4 Vv FEETel EINTE
By 4Py YY) —RERT LT

Why Use a Hierarchy?

IRETEREZED D ?
1. Organized and Easy to Understand Design:
BHEINTCOPIRSTVT YA
In Flutter, you don’t directly control how things look on the screen. Instead, you
describe the layout using widgets. For example, if you want to create an app with a
title at the top and text in the center of the screen, you will write it like this:

Flutter Tl Hf FO R FaE#Ea L ba—L4+5Z LIx T2 fRb
2,74V zy haefioTLAT U a2 .00 20%, I % A4~V EiE
HYZT XA NERRTDET TV EED mWGE RO X HICEL

return MaterialApp (
home: Scaffold/(
appBar: AppBar (
title: Text ('Hello Flutter!'"),
)I
body: Center (
child: Text ('Welcome to my app!'),
)I
)I
);

In this code, we have several layers of widgets:

ZOa—=FRTE 742y hOLA T =N O0H 5

Material App is the root widget, containing Scaffold for the app’s structure, AppBar
for the title, and Text inside Center to display text in the middle of the screen.

MaterialApp 1Z/V— b « 7 4 ¥ = > N T, 7 7 U OHiEE # % § Scaffold, % 1 /L
Z 79 AppBar,[ [ O HRITT F A h A FKIRT 5 Text inside Center %15 /A C
W5,

Each widget is arranged in order, creating a structure that’s easy to follow.

FTUA Y=y MIEFICESSN,00 D LT VHEEIC R > T 5.

Hierarcy Level Widget Parent Widget Description
1 (Top) MaterialApp - Root of the app.
2 Scaffold MaterialApp | Basic app
structure.
3 AppBar Scaffold Top app bar.
3 Center Scaffold Centers its child.
4 (Bottom) Text Column Display text.

2. Reusable Components:
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BRI ARV R =R b

By creating a hierarchy of widgets, you can break the UI into small pieces that can be
reused. For example, you could create a custom button that can be used in multiple
places in the app:

YUYy NOMEAEED Z & T, Ul 2 BRI EE/ /N & 78— 1245 E 4
HZENTEDL. B2, 77V NOBEBEOGIT CHEHATE DD AL LRE
PERRTE 5

class CustomButton extends StatelessWidget {
final String text;
CustomButton (this.text);

@override

Widget build(BuildContext context) {
return ElevatedButton (

onPressed: () {},

child: Text (text),

)

}

This button can be reused with different text wherever you need it in the app.

ZORLALT TV NOLZERGEICHIOT A M THAMT 2 Z LT
5.

. Easy to Manage and Maintain:

BHLMERIES

The widget hierarchy also makes your code more organized and easy to maintain. If
you need to change a part of the UI, you can focus on that specific widget without
affecting the whole app. This becomes very helpful as your app grows.

Fh, U4V y hOBEIZ L > T, a— PR L VEESH, AT F R
NEHCIRD. UL O HALEST 2 MER b D56, 77 ) RIKICEEL G2
HTERBEDY 4V =y MIERTEL. 2L, 77U BRET 5120
N IEICERITH D,

. Flexible Customization:

FRRDRAE A X

The widget hierarchy allows you to easily control how things look. For example, if
you want to add a background color or padding to some text, you can simply wrap the
Text widget in a Container and Padding widget:

V4 Yy FORBEEMEICED W BEBRICa Y hr— L TE D 4120,
THEAMIERARONRT 4 7 HBMLTENGEText V 4 V= v M
Container & Padding 7 7 ¥ = v N CHE7Z T TH S -

Container (
padding: EdgeInsets.all(8.0),
color: Colors.blueAccent,
child: Text ('Styled Text'),
);
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This gives you complete control over how each element looks on the screen.
TR, RERNAT V= ETEDLSICTRADNETERICA S hr—
NTED.

Performance Benefits
NI F—<VADRAY v b
Flutter is designed to handle this hierarchy efficiently. When something changes in your app,

Flutter will only rebuild the widgets that need to change, without updating everything. This
ensures that the app runs smoothly, even with many nested widgets.

Flutter | X = OMEJE 2 AT D L D ICREF SN TWA. 7 7 U N T A E
S5 & Flutter [T TR TEHEHETICEREIMKLBERY VPV y NETEZHEBES
5.2 E0 7SO 4Ty R ANTITRS>THWTH, 7T NAL—X
IZEIK £ O D,

Comparison with Java:

Java & DB

In Java, especially when building Uls for Android, you might deal with XML layouts and
Java code to manipulate Ul elements. For instance, if you want to display a TextView
inside a LinearLayout, you’d define this in an XML file and then reference it in your
Java code. The hierarchy exists, but it’s split between XML (layout) and Java (logic).

Java CIL,HFIZ Android D Ul 2459 555 XML LA 7 7 k& UL E3E Z#{ET
% Java 23— R%&EH 5 Z L 23H 5 i 213, LinearLayout M H1{Z TextView & 3~ L7210
BAXML 7 7 AV TCINEEFE L Java 2— R TENE BRI 2 BEIIFEET D
NXML (LA 7D hR) &lJava (BY v 7) 12T 5.

In contrast, Flutter uses Dart code for everything—both layout and logic are in one place.
The widget hierarchy is written directly in Dart, making it easier to visualize and manage.

SERRAYIZ Flutter 1T TIZ Dart D2 — R&EHEWV, LA T U b a Yy 7 OmBFR—1F
FHZERN SN TWD. T 4 Py b OFEBIX Dart THEFZEZIR S, ATHAL & & HENE
B 5.
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Understanding setState in Flutter
Flutter C setState % g3 5

In Flutter, when you create a Stateful widget, you often need to update the user interface
(UI) based on user interactions, such as button clicks or text input. The setState method is
how you tell Flutter that something has changed in the widget, and it needs to rebuild the Ul
to reflect that change.

Flutter TIZ, Stateful Y 4 V= > FEAEKT DL, RF D7 Vv 70T %A NAT)
REODaL—Y—( BT g ST — Y — (v —T (A (Ul) &
T ANEN L L H D, setState XV~ R, Flutter 127 4 2= v PN TN X
N, EOERLZ MRS H7-DIC Ul 2 FEET OMLENDH DL L A2 D HETHD.

What is setState?

setState & 1% ?
* setState tells Flutter that something has changed, and the UI needs to be rebuilt.
= [t takes a function that modifies the state.

» setState I Flutter (2022038~ 7- 2 L 2z Ul ZBHERT AVLENDH H Z
EEIRZD.
» REZEFTHEMEEAS.

class CounterWidget extends StatefulWidget {

@override

_CounterWidgetState createState() => CounterWidgetState();
}

class CounterWidgetState extends State<CounterWidget> {

int counter = 0;
void incrementCounter () {
setState (() {

counter++; // Update the counter
1)
}

@override
Widget build(BuildContext context) {
return Column (
children: [
Text ('Counter: S$Scounter'),
ElevatedButton (
onPressed: incrementCounter,
child: Text ('Increment'),
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In this example:
= We have a counter that starts at 0.
=  When the button is pressed, the incrementCounter method is called.
= Inside this method, setState is used to increase the counter and trigger a rebuild of the
UL

= The new value of the counter is displayed on the screen.

» OB ED T A= D,

» REZUNRENS & incrementCounter X Y v ROEENL 5.

= ZDAYy RO TsetState |34 7 2 X — & LUl OFMHEEL N H—1
HIzOITEDID.

= HUZ—OH LWVMENBEEICERIND.

Comparison with Java

Java & DB
In Java (Android), you update Ul elements directly within event listeners.
Java (Android) TIE, AN U AT —NTEME UL ZFE 2 FHT 5.

Button button = findViewById(R.id.myButton);
TextView textView = findViewById(R.id.myTextView) ;

int[] counter = {0}; // Use an array to allow modification
button.setOnClicklListener (new View.OnClickListener () {
@Override

public void onClick(View v) {
counter[0]++; // Increment the counter
textView.setText ("Counter: " + counter[0]); // Update
the TextView
}
1)

In this Java example:
= A button click increments a counter and updates the text of a TextView.
* You manually change the text of the TextView inside the click listener.

s REEIVITHEE T =AY A E R, TextView DT F
A RNDBEHSNET.
» TextView DT XA ME,Z VUV v 7V AF—ONE CFEHTEE LET
Key Differences

= Flutter: setState simplifies state management and automatically rebuilds the UI.
= Java: You manually update Ul elements, which can be more complex.

ESpAGEAA
= Flutter: setState [JIRFEF L 2 fif HLIZ L, Ul & H B FAEEET 5.
» Java: Ul EEZ FEICTHEFT 5720, L0 EHEIC 2D 7BERS .
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Flow of setState (setState D JitiL)

Flow of setState in a StatefulWidget

[setState() — Change State Variable]

Update Ul on the
Screen

Compare Old and
New Ul
(Reconciliation)
A

Schedule Rebuild Reconstruct the
[ on Next Frame Galls el Widget Tree ]

Mark State Object
as "Dirty"

Step-by-Step of setState Flow

1.

State Change Triggered (IKAEZ L2 K U 7 —)

When you call setState (() { ... }),youchange a value in the widget’s
state.

setState(() { ... }) ZMOHT &, V4 V= v FOREDENETINET. ) &
FERH T &, V4 V2 RORAT =X ADEEZEET 5.

For example:
setState (() {
counter++; // Changing the state

}) i

Mark Widget as “Dirty” (7 4 ¥ = b % "Dirty "&~—7)

Flutter marks the State object as “dirty”, meaning it needs to be rebuilt. This tells
Flutter that something in the widget’s state has changed and the UI must be updated.

Flutter [X State 47 ¥ =7 F % "dirty", > F Y BRI LLEBRHDH E~—7

T 5. 24U Flutter (2,7 « ¥ = v b OIRFEDMIDNE T X4, UL &2 H 9 2 4

ERHHT L 7524?:2%6.

Schedule a Rebuild (FFHEZED A 7 ¥ = — L)

Flutter schedules a rebuild of the widget. It doesn’t update the screen immediately

but waits until the next frame to process all UI updates efficiently.

Flutter (37 4 ¥ =~ NOBBEE A V2 — V35, T ICHEA EHT 2D

TIH72 <, T O UL B 2R =RAYZEES 5 72 DIZIRD 7 L — N E TR,

build () Method is Called (build() X ~ v RO S415)

The build () method in the State object is called again. Flutter reconstructs the

widget tree only for the parts that depend on the changed state.

State 772 =7 F® build) A Y v ROBFEM-OMH 415, Flutter 1%, BEHE I
cRBIEFETDIHWADH Y Py MY U —ZHEET 5.

Ul is Updated (UI % 5 #T)
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Flutter compares the old widget tree and the new widget tree (a process called
widget reconciliation). Only the parts of the UI that have changed are updated on the
screen.

Flutter (WY 4 P =y PV V=L LWDU 4 V= PV Y =& LET
(V4 Y=y FORE LI DAHE) UL OZE SN 120 A3 =T
B ENn5.
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Ternary Condition Operation

=P SES

A ternary condition is a shortcut way to write an if-else statement in one line. It checks a
condition and quickly decides what to do, depending on whether the condition is true or false.

S ifelse X & 1T TRIET DIMETH D KMFE2TF = v 7 L,ZOFRUENRED
BN Ko TUTZ T ~ENa R R RET .

Regular if-else (B & @ if-else) Ternary Condition (Z=IHSAH)

if (isLoggedIn) { Text (isLoggedIn ? 'Welcome

return Text ('Welcome back!' : '"Please log in!'");
back!");
} else {

return Text ('Please log
in!");
}

Basic format looks like this :
FARW 7 —~y MIRO L H 272D -

condition ? valuelfTrue : valueIfFalse;

* condition: This is what gets checked (true or false).
?: If the condition is true, it returns the value right after the question mark.
:: If the condition is false, it returns the value after the colon.

condition: F = v 7 INAHNE (EiMAED) .
RMENEDORS, VAT g~ — 7 DESDMEEZIRT.
 RHENAEDGE, 2 OB OE AR T,

When to Use regular if-else?

BE D if-else (XD 5 DH?
= Ifyour condition is more complicated, it’s better to use a regular if-else to keep your
code easier to understand.
o FENEHER AT O ifelse HfE o TN 2 — REFRE L9000,
In short, the ternary condition is just a faster way to write a simple 1 f-else, especially
when you need to pick between two options based on a condition!

P DI 2T if-else 2 L W E FETH Y FHTKMFITHESNT2
DODEPLD EH O N a2 BESLEN D D5 ITA RN !
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Commonly Used Widgets
I<fELhEZY V= b

1. AppBar Widget

The AppBar in Flutter is a toolbar commonly used at the top of a screen. It helps
organize content and gives your app a consistent structure. You can use it to display a
title, navigation icons, or even action buttons. AppBar has four main parts you can
customize:

Flutter ® AppBar |LE[E I TE b oY — A N_"—ThbH. a7 Y 2HH
L7 7 VI B LIEHEEL G DDITRLAA MLOT S = a7 Ay,
TIvarRE o ERRTHDICHEZ S AppBar (ZIE WAL v A ATEXH 4D
DAL=V D

= Leading: Usually a navigation icon like a back arrow or a menu.

= Title: The text or widget in the center of the bar.

= Actions: Extra icons or buttons on the right side.

= Bottom: A place for adding widgets below the AppBar, like a tab bar.

* Leading : %, ZOKHAIRCA =2 —D X ) FEFr—varr7Aar,

= title : N—ODOHRIZRRINDST XA NELITTV 4Pz v b,

= actions : HNZIENMINTET A 20K F .

*  bottom : ¥ 7 /N—D L 5T, AppBar®D N2V 4 Vv M EIBIT HGATT

N

AppBar Structure

leading title actions (list of widgets)

r 1 |
&

(@

— AppBar Example

bottom

Here’s how these parts look and work:

INEDONR=YNEDLICRZ, FOXHIITHET 200 EHBEIT L LD

AppBar (
leading: Icon(Icons.menu), // Icon on the left
title: Text ('My AppBar'), // Title in the center
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actions: [ // Icons on the right

IconButton (
icon: Icon(Icons.search),
onPressed: () {

print ('Search button pressed');
b
)y

IconButton (
icon: Icon(Icons.more vert),
onPressed: () {

print ('More button pressed');
b
)y
1,
bottom: PreferredSize (
preferredSize: Size.fromHeight (50), // Height of the
bottom
child: Container (
color: Colors.blueAccent,
child: Center(
child: Text (
'Bottom Widget',
style: TextStyle(color: Colors.white, fontSize:
le),

Bottom Widget

Application body

Simple Layout Description:
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1. Leading: Displays the menu icon (Icons.menu) on the left.

2. Title: Shows the text "My AppBar" in the center.

3. Actions: Contains two icons on the right (one for search and one for more options).
When tapped, they print messages to the console.

4. Bottom: Adds an extra widget (e.g., a Container with text) below the AppBar, styled
with a blue background.

1. leading : A ==—7 A =2 (Icons.menu) % ZEI\ZEK T 5.

2. title : F 92 My AppBar] DO LFENFERIND.

3. actions : HRIZ25DT A a3 H 5 (123K, G O 1 2T TOMOAT
vay) Xy TThHlary—UiAve—UnRFRIND.

4. bottom : AppBar D NICRD7R TV 4V =y b (THFAMEGFeaTTi
E) By 5.

2. Text Widget
The Text widget in Flutter is used to display text on the screen. It’s a basic but powerful tool

that allows you to show both plain and styled text.
Flutter®Text” 4 ¥ = > MIBEHEIZT ¥ A M &R RTHDIfEbRD. 7L —r T

FRARNEARFANATE TR NOM 2 RRTE DR8I 72— T2

You can use the Text widget for static messages, dynamic text, or even responsive designs.
With its many options, it can display text in various styles, alignments, and formats.

FEARMT AV y ML HRA =V, BNRTF AL, HHVIEL AR VT
TYA NI TED. S OAT Y a VT HABRAIAN, T TA LA, T4
—~< v hTCTFANEFRRTED,

Key Properties of Text
Here are the most common properties of the Text widget:
LTI, TextV ¥ FOxb — K727 037 1 TY

» data: The text you want to display (required).

» style: Customizes how the text looks using a TextStyle object (optional).

* textAlign: Aligns the text horizontally (e.g., left, center, right).

* maxLines: Limits the number of lines the text can occupy.

= overflow: Handles what happens if the text is too long (e.g., ellipsis ...).

» softWrap: Controls whether the text wraps to the next line when it reaches the edge
of its container.

» data: XA LTZWT XA (WZH) .

» style:TextStyle &7V =7 b (X7 ay) ZESTTXFANORZITTED
AL <A RLET.

»  textAlign: 7 ¥ A M ZAKEHANIHIZ 5 (EFE, P RETFEATERE) |

* maxLines : 7% A N EH TE H1T7HEZHIRT 5.

= overflow : 7 X A MNETE L5500 (AKiLE L) .
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* softwarp : TFXF A MR T T OERIE LI & ITROITITHT D IRT 2 E 5
Z il 5.

Here are commonly used properties in TextStyle :

LA X, TextStyle TR LI D T w T 1 ¢
Common keys used in the TextStyle property

1.fontSize : set font size (double)
2.fontStyle : set font style using FontStyle class
options :
normal & italic
3.fontWeight : set font weight ranges from w100 (thin) to w900 (bold) using FontWeight
class. Available options :
bold, w100 until w900
4. height : set height of the line as a multiple of fontSize (double)

" AaBbGa)]

5.fontFamily : using other fonts declared in pubspec.yaml
example use : Look, when Britain taxed our tea, we got
fontFamily: 'Raleway', —> ., i

Text (
'Welcome to Flutter!', // The text to display
style: TextStyle (
fontSize: 20, // Sets the font size
color: Colors.green, // Text color
fontWeight: FontWeight.bold, // Makes the text bold

)

textAlign: TextAlign.center, // Centers the text
maxLines: 2, // Limits to 2 lines
overflow: TextOverflow.ellipsis, // Adds "..." if the text

is too long

)

Explanation of the Code

* ‘Welcome to Flutter!’: This is the text that will appear on the screen.
= style: Customizes the appearance of the text (size, color, weight, etc.).

= textAlign: Aligns the text to the center of the container.

* maxLines: Limits the text to 2 lines, so it doesn’t overflow.

= overflow: If the text exceeds the max lines or width, it adds an ellipsis (...).

* ‘Welcome to Flutter!’ : ZAUFAZ U —IZRKREINDTFA B,

» style: 7% A MO (A X, 8, K&72 &) W AF~A A LET.

»  textAlign: 7 X A h &2 2T FOHLICHIZ D.

* maxLines : 7% A N & 21TIZHIRT 5.

» overflow : 7F A N KITERE - IIRKIELZ B 21256, EEie s (L) 0N
BNEE5.
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Why Use the Text Widget?
Text V4 Vv MEFEHATHHEE

The Text widget is essential in Flutter because it is:
Text™” 4 ¥ = v MIFlutterlZ AR A[ K72

= Easy to use for displaying both static and dynamic text.

® Flexible enough to fit into any layout or UI design.

BT % 2 b EBIT X2 FORMB AT 5 oI ENOT.

ENRVLAT O RRULTHA NI H 7 1 v M358k
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Highly customizable with properties like alignment, wrapping, and overflow.

BALIT VIR LA LR EDOT a/RT ¢ TEEILH A Z <A XAlHE.
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3. Container Widget

In Flutter, the Container widget is like a box that you can customize. You can use it to add
spacing, style, and layout to your app. It’s one of the most flexible and commonly used
widgets in Flutter. The Container is great for wrapping other widgets to style or position

them on the screen.

Flutter Cl/X,Container”V 4 ¥ = v MIWAF VA XA TEXLHDOEHI LD THD. T
VIZHRRR A Z A N, LA T U S &I 5 O 2 % Flutter Tie b 8k T & < fifid
nNH7 42y bO—>THAH.ContaineriIfthd 4 = v2T7 v T LT AXA I
RO _EOALE Z RO 5 DI LTV 5.
Key Features of Container

* margin: Adds space outside the container.

* padding: Adds space inside the container, around its child widget.

» width and height: Set the size of the container.

= color: Sets the background color.

» decoration: Adds advanced styling like gradients, rounded corners, or shadows.

» margin : = 2T T DIMANZ A= ZBINT 5.

* padding : 2T FTRE, TV 4 V= v PO A= ZBINT 5.
» width & height : 27 F DY A XEFHET 5.

» color : HHRMALZHRET D.

» decoration : 77T —a LV AIFEREDEERAZ AN EBINTS.

Commonly Used Properties of BoxDecoration
BoxDecoration® &L < o5 S XF 4

When using the decoration property, you can customize the container further with a

BoxDecoration:

decoration” &2 /X7 ¢ ZfE 9% & BoxDecoration T2 7 2 I B AX <A R
T&E D .

= color: Sets the background color.

border: Adds borders to the container.

borderRadius: Rounds the corners of the container.

boxShadow: Adds shadow effects.

» gradient: Creates a gradient background.

Color : M EZHKET H.
» border : 2T FIIAR—F —%BINT 5.
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» borderRadius : = > T T DA EAL T 5.
= boxShadow : DT 7 =7 FZiBINT 5.
= gradient : 7' 75— a L OEREERT 5.

Container Layout

Container Layout

margin (space outside the box)
border (line aroung the box)

padding (space inside the box)

Placed child inside

Container

Container (
width: 200, // Width of the container
height: 100, // Height of the container

margin: EdgeInsets.all(10), // Space outside the container
padding: EdgelInsets.all(15), // Space inside the container
decoration: BoxDecoration (
color: Colors.blue, // Background color
border: Border.all ( // Adds a border
color: Colors.black,
width: 2,
)
borderRadius: BorderRadius.circular(10), // Rounded
corners
boxShadow: [ // Adds shadow
BoxShadow (
color: Colors.grey.withOpacity(0.5),
spreadRadius: 2,
blurRadius: 5,
offset: Offset (0, 3), // Shadow position
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I
),
child: Text(

'Hello, Container!', // Child widget inside the
container
style: TextStyle(color: Colors.white),
)

Carrier 22:08 -

Container Example

Hello, Container!

Explanation of the Code
» width and height: Set the size of the container.
* margin: Adds a 10-pixel gap around the container.
* padding: Adds 15-pixel spacing inside the container, around the text.
= decoration:
o color: Sets the background color to blue.
o border: Adds a black border with a width of 2.
o borderRadius: Makes the corners rounded with a radius of 10.
o boxShadow: Creates a subtle shadow for a lifted effect.

= child: Places a Text widget inside the container.

» width & height : 2T F OV A XEFRET D,
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= margin : 27 T ORPFIZ 10 7 BLDOX v v T EEBNT 5.
» padding : =27 FTOWML,TFZ RO VIZ 15 87 BALORIFRZ BT 5.
= decoration :
o color: F E B EHIZHET D.
o border : I 2 DEWR—F—%BMNT 5.
o borderRadius : 4% £ 10 THL T 5.
o boxShadow: U 7 "7 v T E RO I DI 7252 2 1E 5.
child: =27 FTHICTIFA MYV 4 Vxy hERIETD.

Why Use the Container Widget?
ar7FruvaVy beEMATH5EHA

The Container widget helps you:
» Add spacing with margin and padding.
= Style widgets with borders, colors, and shadows.

= Wrap content to control its size and positioning.

AT U4y MLEARDRTEEYTR— N5
e margin & padding CAX—RZEMT 5.
o« R—H—NT7— ¥ RUTU 4V =y NEARAXA)L,
« ALT UV ET T LT EDYA RENEE L fr—L,
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4. Row and Column Widget
In Flutter, Row and Column are two essential widgets used to arrange other widgets in a

horizontal or vertical layout. They are the foundation for creating layouts in Flutter.

Flutter C/X,Row (fT) & Column (F]) (MDY 4 V= v FEAKEEITEBED LA
70 MIBET LD 200FEE Y V2 hToh 5 Flutter CLA 7 7
NEERRT DO DEMETH D,
* Row: Aligns widgets horizontally (side by side).

* Column: Aligns widgets vertically (one on top of another).

" Row: V4 Y= v FEBRITIHERS.
» Column : 7V 4> = v FEAREZIFRA.

These widgets give you control over how the child widgets are placed and aligned in your
app’s UL

N0 4Ty ML, T7TIVDOUITHFY 4 Yy bEEDXHITEEL, Y X
TAHMWEra ba— /LT 5.

Main Axis vs Cross Axis
When using Row or Column, you often encounter two important concepts: Main Axis and
Cross Axis.

TP AT 28, LIZULIE2 DOBEELRMEIZEEST S : Fihe 7 v 2@hTH
5.
1. Main Axis (3=4):
= The main direction in which the widgets are arranged.
= In a Row, the main axis is horizontal.
= In a Column, the main axis is vertical.

» UV y MREEIND ERTTN.
= ATTIE, FENIKETH 5.
= FITIE, EENTEE TH D.
2. Cross Axis (7 & AHi):
= The direction perpendicular to the main axis.
= In a Row, the cross axis is vertical.
= In a Column, the cross axis is horizontal.

= EEhCTEREZRTTA.
= TOHG, B
= HITIE, BRI TH S,
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Widget Layout

Column Row
Cross Axis
Widget 1 Main Axis
. Widget | | Widget | | Widget
Main _ f f f
AXis Widget 2
Cross
AXis

Widget 3

Using the mainAxisAlignment and crossAxisAlignment properties, you can
control how widgets are spaced and aligned in these axes.

mainAxisAlignment 7’17 /X7 ¢ & crossAxisAlignment 7' 287 4 T HE, Zh b
DEITY 4 V= v O EBIGEARIETE 2.
// Row Example
Row (
mainAxisAlignment: MainAxisAlignment.spaceEvenly, // Aligns
widgets horizontally
crossAxisAlignment: CrossAxisAlignment.center, // Aligns
widgets vertically
children: [
Icon(Icons.star, size: 40, color: Colors.blue),
Icon(Icons.favorite, size: 40, color: Colors.red),
Icon(Icons.thumb up, size: 40, color: Colors.green),
] 4
) 4

// Column Example
Column (
mainAxisAlignment: MainAxisAlignment.center, // Aligns
widgets vertically
crossAxisAlignment: CrossAxisAlignment.start, // Aligns
widgets horizontally
children: [
Text ('First Item', style: TextStyle(fontSize: 20)),
Text ('Second Item', style: TextStyle(fontSize: 20)),
Text ('Third Item', style: TextStyle(fontSize: 20)),
:|I
)I
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Carrier & 22:10 -

Row and Column Example

* © &

First Item
Second Item
Third Item

Explanation of the Code
Row Example

mainAxisAlignment: Spaces the icons evenly along the horizontal axis.
crossAxisAlignment: Centers the icons vertically within the Row.
children: Contains three Icon widgets, displayed side by side.

mainAxisAlignment : 7 A = 2 & AKFEN IR > THFEICEET 5.
crossAxisAlignment : 7 A 2 2 Z4TN CHEEEIZHFRELE L £ 7.
children : 3207 A 2« U4 Y=y FPRATRRINET.

Column Example

mainAxisAlignment: Centers the text widgets along the vertical axis.
crossAxisAlignment: Aligns the text to the start (left) of the horizontal axis.
children: Contains three Text widgets, displayed one below the other.

mainAxisAlignment : 7% 2 b« 7V ¢ V= v b 2 FEEHHIIE o THURAH 2T
5.

crossAxisAlignment : 7 % 2 h A OBALAALE (FF) Iz 5.

children : 3 2DTF A b« U4 V= FREEN, | DT OFICERRIND.

Why are Row and Column Different?
ITLHNIREED DA ?

= Row works horizontally, so the main axis is horizontal, and the cross axis is vertical.

= Column works vertically, so the main axis is vertical, and the cross axis is horizontal.

TR FICE o T, Fshi 3K, B X .

= FNREEELICHERE T S O T, HEElIITERE, BRI R D,
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S. Button Widget
Buttons in Flutter are interactive widgets that allow users to perform actions when clicked.

They are essential for creating any app as they enable users to navigate, submit forms, or

trigger specific functionality.

Flutter DR Z NF3A V2T 7T 4 TR 4V 2y N C 7 Vw7 35— =07
7 arEFITCEL A=Y —NFTES— R, 74 —L 2K ELTZD FFED
B MU W — LD TE DL DICT D10, EART 7V ZELIC O RMEEEA.

Flutter provides various types of buttons for different use cases, such as TextButton,

ElevatedButton, and OutlinedButton. Each type of button has its own style and purpose:

Flutter/X, TextButton,ElevatedButton,OutlinedButton 72 & kf % 72 {d ] 77— 212kt iid
DRRA I I A T DORE BB WT 5. ENEND I A TDRZ AZME DR Z A v
EHIINR DD -
= TextButton: A simple, flat button with no elevation, often used for less prominent
actions.

= ElevatedButton: A button with elevation that gives a “lifted” look, used for important
actions.

OutlinedButton: A button with a border but no fill, used for secondary actions.

TextButton : 1A DR2N TNV TT Ty NaARZ U C,hED HYXLTo72WT 7
Va kL fEbis.

ElevatedButton : EHE /27 7 > a VNIEHA NSO EiIF o Elz 5 x
BDFRRERZ

OutlinedButton : #5313 H 5 N B D DS LDORNR KX |

Why is onPressed Important?
72 onPressed SEE R D> ?

The onPressed property defines what happens when a button is clicked. Without it, the
button is disabled (grayed out) and does nothing when tapped. This makes it crucial to always

include an onPressed callback, even if it’s just a placeholder function during development.

onPressed 7 2 /X7 4 X, R X NI U w7 Sizd EOEMEL EFKT 5 .onPressed
HNT RPN E R AT (=T U R) ShE vy TS THilE LEE
. Z DT BFTIE T L —ARNAVEEETH - TH, 7 (ZonPressed T — /L 3y 7 %
GHLENEETHD.
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Button Structure

Example Button:

ElevatedButton( Click Me
onPressed: () {
Action: print('Button Pressed');
Defines the },
action when —
" child: Text(
pressed. 'Click Me', - Content:
style: TextStyle(fontSize: 16), T Y
) inside the button
) (e.g., text or icon).
Column (
mainAxisAlignment: MainAxisAlignment.center,
children: [
// TextButton Example
TextButton (
onPressed: () {

print ('TextButton clicked!");
by
child: Text ('Text Button'),
)

// ElevatedButton Example
ElevatedButton (
onPressed: () {
print ('ElevatedButton clicked!"'");
b
child: Text ('Elevated Button'),
),

// OutlinedButton Example
OutlinedButton (
onPressed: () {
print ('OutlinedButton clicked!"'");
}I
child: Text ('Outlined Button'),
)I
]I
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Carrier 2213 -

Button Examples

Text Button

Elevated Button

T\
( Outlined Button )
AN J

1. TextButton:
= A flat button with no elevation.

* The onPressed function prints a message to the console when clicked.

 EIDIRNT Ty MR A

» onPressed BIIE, 7V v/ &b Ear Y — Vil A ve—TUEFRRT D.

2.ElevatedButton:
* A raised button that appears “lifted” off the surface.
= QGreat for highlighting important actions.

K@D BEER-T) RZABEKEY ERosToR X .
o  EERTENA SR D DI .
3.OutlinedButton:

= A button with an outlined border and no background color.

= Ideal for less critical actions or secondary options.

= B OH LR —F —THRADIRNRH .

» FJEEORNWT V7 a b A —F T g .
Why Use Buttons in Flutter?
72 Flutter TR X &5 D) ?

= User Interaction: Buttons make it easy for users to interact with your app.

* Customization: You can style buttons to match your app’s design using properties

like style.
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Flexibility: Flutter provides different button types for various use cases, and you

can even create custom buttons for unique designs.

2—P—tDA U ET I ay R ALY —NHRI=0OT 7 L
HIZHEECE 5 L9107 5.

HARABZ=ARX i style R EDOTa T 4 R LT, 77V OTHAL ZEHED
B CRI L EAFAIFEETE D,

KB : Flutter(3kEE 4 70 20— A7 — 2D DI DR ¥ v 7 A 7 &gt

La=—0 TP, DD AL DAY EFlT 2L b TE 2.
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