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(Introduction to Flutter and Installation)

® L Flutter LAZNIAAG
® Luziin Flutter LATNNIAAAILNNLAY
® [lutter ﬁaa:"l,i? ANMNULANAIIND Native Laz React Native

® 13IALRzAINAWINNTVAY Flutter

e

3 =3

® N1IAAMY Flutter SDK U Windows, macOS, kaz Linux LUULEIAN

v
o

® NMIAAAILAZAIAT Android Studio NU VS Code & 113U Flutter

Ce

® nM13A9A1 Emulator waziaxde Device 239 (Flutter)

o lav9r39lUsi3nd Flutter uaz Tuaann1sTwalisn
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U
LbEW Flutter LLAZNIIAARNY

e Flutter ﬁaa:"l,i? ANMVLANFAIINL Native, React Native
« &9 Flutter SDK U Windows, macOS, Linux

« &9 Android Studio 38 VS Code

. @9f1 Emulator uazifanda Device 959

o lav9si9llsdng Flutter uazn13TwwaliIn

1) Flutter Aaazls — mwsIndn 9 (uaasy)
e Flutter LT Ul toolkit U8 Google frTuaIsuatiuy cross-platform (ﬁaﬁa, AL,
L@aﬁ"ﬁaﬂ, embedded) 37N Tﬁﬂg’l%tﬁﬂ’a (single codebase) lagl¥n11 Dart. Flutter
lﬁ"’g@ widget LLaZ rendering engine (1%, Skia) ﬁm@ Ul 1ad vildle ul ‘ﬁlmﬁauﬁ'uuuﬁﬂ

uwaaWasy URZAILANNIILINLA aslaaziaq. (flutter.dev, docs.flutter.dev)

. Qmauﬁﬁmﬁuﬁgu 9:
o Hot reload (47} Ulllogic waatinnariudilulnae debug) — LiAw productivity.
o AOT compilation #1131 release (UszanTnwgiuuiiafia) uaz JIT lulnua
debug (Lﬂiaﬁ’l hot reload).
o Multi-platform targets: Android, iOS, Web, Windows, macOS, Linux (LLazﬁu 9).

(flutter.dev, docs.flutter.dev)

2) 136193219 Flutter / Native / React Native (s3tunulzo1wa3a)

e Native (Android / iOS)
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https://flutter.dev/?utm_source=chatgpt.com
https://docs.flutter.dev/resources/architectural-overview?utm_source=chatgpt.com
https://flutter.dev/?utm_source=chatgpt.com
https://docs.flutter.dev/testing/build-modes?utm_source=chatgpt.com

Flutter

o

4 v A v A
g{uwm%aiﬂmumiw

Android: Kotlin/Java + Android SDK —> I Ul component Ua332UY (native
widgets).

i0S: Swift/Obj-C + UIKit/SwiftUl — native Ul uazitnfl4 Platform API VL@Tm\‘lﬁIq@
(ﬁﬁq@L’%iaomsﬂﬁ'ugumwwmwamwa‘fm).

3

a a A v XK [+ A o a L v
Pa@: YILRNTAMW/MIIUDILANIZTUULANN VBLRY: W@N%’]LL&IﬂﬁE]OIﬂ@g’]% (N

e

o

).

19 Ul ¢e Skia (1ailg native Ul controls) — ‘lansha/mg@nssuasinians
sennaunaanasy, Yszdninwdwnzlddasnnu JS bridge.
WANNZALNUNABINT Ul/animation TUFawuacaasmMIlaasaunuann 9.

(docs.flutter.dev)

React Native

@)

o

1t JavaScript/React; lasUn@aziSunld native Ul components K1 bridge

(Jaguuwaiwiilu JSI / New Architecture 1Naa@ overhead).

o (3 a I

Pad: ffuder1 JS/React 92 ramp-up 16137; Tasnaiduda bridge anaidn

o o

ﬂamalumamuﬁéfaoLLamTaHaﬂasl 9 (react native ArasNawIgnTaanIsn

InsiiNaaadainail). (reactnative.dev)

syluwiaaiienly:

o

o

@89n13 native-look + 71y native — Native;
daimsldainnufiy JS/React — React Native;
da9n13 Ul finaulnsalags, animation Mudu, ldagumdnithunnunaanasy

..&/ o A < Ao U, . .
— Flutter. (LAVBNUNULLRS ecosystem mamwnmﬁmmaﬂ‘*ﬁ). (Droids On Roids,

reactnative.dev)

3) AAA3 Flutter SDK — 2umanlaatania OS

Aawl3: 9121l9ae SDK 21NRINIINIT LasineuTuaaniLdas OS atdaIInTa — Had

faaalv3u flutter doctor LNAATIIFNIWLIARDNLAZLL b dependency HRG (docs.flutter.dev)
Windows (d31l)

1.

astlvaa ZIP wa9 Flutter SDK (Windows) 91nA##" Flutter docs/Install.

2. uwanbWalunlnWaimasaratnsuuziin 15U Casrc\flutter (88N ba Ll WaLABINGBIANTRLAL

4,

L% Program Files).
W& PATH: L‘ﬁI&I C:\src\flutter\bin 117 Environment Variables (User PATH). (%%asl,"ﬁ' setx
PATH "%PATH%;C:\src\flutter\bin" 14 PowerShell/Command Prompt)

faa4 Git for Windows (81679148) — Flutter 1 git #1WIUN1I8WLAA SDK.
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https://docs.flutter.dev/resources/architectural-overview?utm_source=chatgpt.com
https://reactnative.dev/?utm_source=chatgpt.com
https://www.thedroidsonroids.com/blog/flutter-vs-react-native-comparison?utm_source=chatgpt.com
https://reactnative.dev/?utm_source=chatgpt.com
https://docs.flutter.dev/install?utm_source=chatgpt.com

AuviilidosianinSeu

1@ PowerShell/Command Prompt URITW:
flutter doctor
flutter doctor --android-licenses

WAL MANNAIWZINVad flutter doctor. (docs flutter.dev)

macOS (&31))

1.

5.

ailwan zip 189 Flutter §1%50 macOS uduan’lufl ~/development/futter (w3a7i
A8IN9).

Damosinaudiwy PATH (aa8g9dnld zsh):

export PATH="$PATH:$HOME/development/flutter/bin"

1@U3§ﬁ@ﬁ1u ~/.zshrc 38 ~/.bash_profile LLa7 source ~/.zshrc.

6192 build #1130 iOS: ﬁ@]@iﬁ Xcode 371 App Store, 3% sudo xcode-select --switch
/Applications/Xcode.app/Contents/Developer LRzeaNTY license (sudo xcodebuild -
runFirstLaunch).

5% flutter doctor kas¥iaNELUEN. (docs flutter.dev)

Linux (&3] — @n@¢19 Debian/Ubuntu)

1.

2
3.
4

alAaA tar.xz V84 Flutter LAILAN (13% ~/development/flutter).

\Wa PATH Lo

export PATH="$PATH:$HOME/development/flutter/bin"

fans dependency ﬁ"uugm (@i distro) — ema819 (Ubuntu/Debian) 81adasdiaes git
curl, unzip, xz-utils, libglu1-mesa 489 — A329ROUMINAANI Linux LRDAFINULKENUDS
distro Q1tw.

T4 flutter doctor WazLA LIANFILUEIN (Lﬁua@@i‘i Android SDK, 3U android-licenses

9¥89). (docs.flutter.dev)

4) @a®9 IDE: Android Studio %38 VS Code (85U18LaaN + DWADUEH )

Android Studio — Luwﬁzﬁﬂqmﬁadﬂﬁi integrated tools (AVD Manager, SDK Manager,
device manager, profiler) lufilden. 1A@aasuaalu Android Studio -> Plugins AunILaY

7A@ Flutter (3:@a@9 Dart plugin MoaL1N®A). nRIGAAI IK@IA1 SDK (SDK Manager)

Wz AVD (Device Manager). (docs.flutter.dev, Android Developers)

VS Code — LLNUAZLTY WANNZONTAY editor WULILLN 9 93 Flutter extension (‘?}wz
ﬁ@@i‘i Dart extension §28)). 1% VS Code 22§ command palette §193U Flutter: New
Project, Flutter: Run Flutter Doctor WaziJa hot-reload. LL@i@]mﬁ'\iﬁadamﬁ Android
SDK/command-line tools (41370 Android Studio %38 SDK tools) Lﬁia‘?u emulator / build.

(docs.flutter.dev)
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https://docs.flutter.dev/get-started/install/windows?utm_source=chatgpt.com
https://docs.flutter.dev/get-started/install/macos?utm_source=chatgpt.com
https://docs.flutter.dev/get-started/install/linux?utm_source=chatgpt.com
https://docs.flutter.dev/tools/android-studio?utm_source=chatgpt.com
https://developer.android.com/studio/run/managing-avds?utm_source=chatgpt.com
https://docs.flutter.dev/tools/vs-code?utm_source=chatgpt.com

AuviilidosianinSeu

e LWEZHINITLRAN: ﬁwqm‘%uﬁmm:ﬁaan’]mﬂasjwmuluéf'a — Android Studio; fﬁqm

U workflow NLIILE configure 184 le —> VS Code.

5) #3@1 Emulator Wazianea Device 339
#3719 Android emulator (AVD)
1. 1@ Android Studio — Tools > Device Manager (vﬁa AVD Manager).
2. &4 Virtual Device LRan System Image (Wit l4 Google APIs 138 Android 11/12/13/
mq@ﬁﬁaqms).
3. \fla emulator udasiwazUTnglu futter devices wialu IDE. (rfTywni3as virtualization
1980 HAXM/Hyper-V/Windows Hypervisor #3a@3¢n Android Emulator 114 ARM

images Ut Mac M1). (Android Developers, docs.flutter.dev)

L%Iaawia Android real device
1. U@ Developer options uuilafia — 10a USB debugging (‘vﬁa Wireless debugging
DNA8INT9).
2. (Windows) @@@lg\‘] OEM USB driver tnsidu.
3. \fuume USB uiayganmiidhisuuilads.
4. % flutter devices — qﬂﬂifﬁﬁlzﬂi’mglﬂu device id.
5

S% flutter run -d <deviceld> tWasuwall. (docs.flutter.dev, Android Developers)

iOS device / Simulator (L#W12 macOS)
e Simulator: 1% Xcode — Open Developer Tool > Simulator.
« guninfadse: dasd Xcode faas, aonzifion device 1u Xcode wazsans
provisioning/profile (z%m%’umimaauuu device LNINTHABIFNAT Apple Developer i

2z deploy uazld capabilities U198814). (docs.flutter.dev)

6) lasoa319lus15n4 Flutter (w3 naInanasdra)

A = v dq’ 1
\{ash flutter create my_app 92 AlATIFTIONUFIN LU

my_app/
— android/ # Android native project (Gradle)
— ios/ # iOS native project (Xcode)
— lib/ # 1é@ Dart wauay (main.dart tJudu)
L main.dart
— test/ # unit/widget tests
— pubspec.yaml # 3718N17 dependencies, assets, metadata 2a4lU50an6

Flutter Mobile Programming: Beginner wih 5


https://developer.android.com/studio/run/managing-avds?utm_source=chatgpt.com
https://docs.flutter.dev/get-started/install/windows/mobile?utm_source=chatgpt.com
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4 v A v A
ﬁuwm%aiﬂmumiau

I— .gitignore
I— README.md
o lib/ iuiasvosldanan — lapvialy lib/main.dart 954 void main() => runApp(MyApp()):.
pubspec.yaml QIRMLEY dependencies, assets, fonts, Lazead flutter pub get Lflial,ﬁlu

package. (docs.flutter.dev)

7) a3 1suazsnuailusn — Adsalagng
a319ldsidnd lnai:

flutter create my_app

cd my_app

SWUw device/emulator:

# @ device ﬁ@iaagj

flutter devices

# SUU default device (IDE aziianl#)

flutter run

# NIDTULY emulator/physical device &N
flutter run -d emulator-5554

flutter run -d <your-device-id>

# 8319 APK (release)
flutter build apk --release
Hot reload / Hot restart:
o 1w terminal wgue flutter run — N@ r = hot reload (taW1e debug mode), R = hot restart.

e luIDE (Android Studio / VS Code) ﬁ]::ﬁﬂ'&l 5 &13U hot reload. (docs.flutter.dev)

8) A1at19 14 lib/main.dart (waUdratuuuiAanila — Counter wuvE)

import 'package:flutter/material.dart’;
void main() => runApp(const MyApp());

class MyApp extends StatelessWidget {
const MyApp({super.key});
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https://docs.flutter.dev/reference/create-new-app?utm_source=chatgpt.com
https://docs.flutter.dev/reference/flutter-cli?utm_source=chatgpt.com

4 o v A
g{uwmﬁammumiau

@override
Widget build(BuildContext context) {
return MaterialApp(
title: 'First Flutter App’,
theme: ThemeData(primarySwatch: Colors.blue),

home: const HomePage(),

)i

class HomePage extends StatefulWidget {
const HomePage({super.key});
@override

State<HomePage> createState() => HomePageState();

class _HomePageState extends State<HomePage> {

int _counter = 0;

void _increment() => setState(() => _counter++);

@override
Widget build(BuildContext context) {
return Scaffold(
appBar: AppBar(title: const Text('Counter Example')),
body: Center(
child: Text("You pressed the button $_counter times',
style: const TextStyle(fontSize: 20)),
),
floatingActionButton: FloatingActionButton(
onPressed: _increment,
child: const Icon(lcons.add),
),
);

Flutter Mobile Programming: Beginner
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o UWANIWARN lib/main.dart La2IT% flutter run — qmauﬁuuaﬂua:mmsnw hot reload

YUTWILAA bATIUA. (docs.flutter.dev)

o o < [y & v
9) A1FINIINTA / unTyniiasan
o flutter doctor -v — @3l TAED1ULNIIANA (SDK, IDE, device, licenses). winitad

LARDI/LAY YNaNAINT flutter doctor Uan. (docs.flutter.dev)

J %ﬁmﬁ]aﬁtyﬁ’] Android SDK / licenses: flutter doctor --android-licenses Wa3AaL y ‘YJﬂ“lTa.

(Codecademy)

10) a3lunasansdedrAny (81wea / official)
o WUIINGU Flutter — nwInLazttNwuNg. (flutter.dev)
e RONUALNTIIN Flutter (architectural overview). (docs.flutter.dev)

v
a 3 3

e  @AARNIUW Windows / macOS / Linux (Wi Install LUy OS-specific). (docs.flutter.dev)

e

o

e  §3A1 Android Studio / AVD (Device Manager). (docs.flutter.dev, Android Developers)

©

2

e G461 VS Code (Flutter extension / workflow). (docs.flutter.dev)

'
o

e @R CLI (flutter create, flutter run, flutter doctor). (docs.flutter.dev)

o =) Qz/ Ql a\
L Flutter LLASNITIAAAIINNLAN
v
UKt Flutter LAZNITAAAS LUL INUALLDYALBIANDI )
v v v v
NUATLANLING UWIAA, Fa1TA8NITN, AIBNITAAAILAAE OS, N15AIAT IDE, N5
A 1 '3 [ % [~ I3 o [% a [y A
‘ancaglnyo, Tassaseldstond, n1ssuuwadusn WIDUNARAATIIRALUAL AT YRINNL

g

1. Flutter Aaazls? (mwlnal + &n)
Flutter 1T UI SDK (Software Development Kit) ‘ﬁl Google w”@uml,ﬁaa%”nu,aﬂ multi-platform
91N single codebase lagl¥n11 Dart
JaLAuLIINALA:
¢ Rendering Engine (Skia) — Flutter 151 native UI components LLGiLSuLﬂa‘gnﬂ pixel L83
Ml Ul finshauazwn@nssumlaunuynunaanasa
¢ Widget System — Vlﬂaihdl,flu widget (Text, Button, Layout, App wanidu widget) —

composable & customizable
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« Reactive Ul Update — Lila state U884 —> Ul re-render lawizd@iwillfsn (aane

React)

e Hot Reload — 1 JIT (Just-In-Time) compiler lulnuanau inliunlaauaiinnale

|dIA aa =
laindafiwi

« AOT Compilation — 1 Ahead-of-Time compiler #1%3U release —> UszEninings

¢ Platform Channels — ﬂa"lm%au Flutter NU native code (Java/Kotlin, Swift/Obj-C) L‘ﬁia

1380 APl 289550

2. 1/Saunay Flutter vs Native vs React Native (L%dﬁﬂ’]ﬁ@lﬂﬂi‘i&l)

ﬂ'mauﬂa Flutter Native (Android/iOS) React Native

Skia engine (21 pixel
Ul Rendering Native controls Native controls

L84)

v A A J 0/ ]

InaiAes native (14 JsS Auny JS bridge (lnd
Performance RIgA o

bridge) U 15 JsI)

Kotlin/Java (Android), JavaScript /
Language Dart
Swift/Obj-C (i0S) TypeScript

&9 (N platform 151lea :
Code Sharing ||, ‘. @ &4

LAEIIN) b
Ecosystem

AUARNNIN (pub.dev)|ATU (native SDK) ATUARNNIN (npm)
Plugin ! !

fiiumﬂ (control iG1 a4 a1l delay i bridge
Animation A (native APls) o

pixel-level) RN
vaasan

e 111 Ul/Animation ssuUsaw —> Flutter

o LU integration ANNUTLUL — Native

. LﬁuLL%ﬂﬁ@ﬁu Web/React — React Native

3. N3AAAI Flutter SDK (179tNA%A)

Windows

1. @11l%aa Flutter SDK .zip 370 flutter.dev

2. uantWa U Casrc\lutter (wANLRBIINaLABINABILTANT admin 1H Program Files)
3. @361 PATH:

Flutter Mobile Programming: Beginner
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o N& Win + S — Search Environment Variables

L‘ﬁlw C:\src\flutter\bin 1% User PATH

[{Je)

a

@aad Git for Windows (3tTuean1s update SDK)

©

@9a9 Android Studio (13U Android SDK, Emulator)

1@ cmd — %

N o o &

flutter doctor
8. flutter doctor --android-licenses
macOS
1. anilnan zip udruanlUdl ~/development/flutter
69 PATH 13 ~/.zshrc %438 ~/.bash_profile
export PATH="$PATH:$HOME/development/flutter/bin"
faas Xcode (3dudmsy i0S)

sudo xcode-select --switch /Applications/Xcode.app/Contents/Developer

o g K~ W N

sudo xcodebuild -runFirstLaunch
7. 5% flutter doctor uazwA LIANFLULIN
Linux (Ubuntu/Debian G‘I"Jazi']d)
1. aiilvae tarxz uazuanluf ~/development/flutter
2. iAW PATH wilau macos
3. G dependencies
4. sudo apt-get install git curl unzip xz-utils zip libglu1-mesa
5

S4 flutter doctor

4. 39 IDE
Android Studio
. a0 Plugin: Flutter + Dart
o 14 Device Manager §3719 emulator
« 4 Android SDK Manager Tuan
VS Code
« §ans Extensions: Flutter + Dart

e LU 157 LE6aIRAAI Android SDK/Emulator w&In

5. @9A1 Emulator az Device 239

Emulator

e 11a Android Studio — Tools — Device Manager — Create Virtual Device

Flutter Mobile Programming: Beginner wh 10



o @8N System Image (API 31+, Google Play/Google APIs)

e N® Run — emulator ﬁ]:ﬂi’mglu flutter devices

Device 239

» 11a Developer Options + USB Debugging unilaile

« LFHUEY USB — auganiidauee
o  @373RAU

o flutter devices

6. Tas9a5191U519nd Flutter

Lﬁia{u flutter create my_app:

my_app/

android/ # Native Android code (Gradle)

ios/ # Native iOS code (Xcode)
— lib/ # Dart source code
L main.dart
test/ # Unit tests

pubspec.yaml # Metadata + dependencies
Wasan:

e lib/main.dart — agm%umamaﬂ

e pubspec.yaml — 318017 dependencies, assets

« androidlios/ — native code (Usuud4leiiladniu)

7. @59uazsnuadusn
flutter create my_app
cd my_app

flutter run

TAnA2a¢19 main.dart

import 'package:flutter/material.dart’;

void main() => runApp(const MyApp());

class MyApp extends StatelessWidget {
const MyApp({super.key});

4 o v A
g{uwmﬁammumiﬂu
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@override
Widget build(BuildContext context) {
return MaterialApp(
title: "My First Flutter App',
home: Scaffold(
appBar: AppBar(title: const Text('Hello Flutter")),
body: const Center(child: Text(’afaa Flutter!")),

8. INARAAITIVHDUUATUN TN

flutter doctor -v — mwaaunﬂamd
21,28 PATH "szgﬂ — @933 PATH @28 echo $PATH %38 echo %PATH%
t Emulator lailwa — @3739800 HAXM/Hyper-V (Windows) %38 ARM image (Mac M1)

" Android SDK }aitaa — @361 Android Studio > SDK Manager

Flutter Aaaz135? ANNUANASNY Native Laz React Native

I@yaﬁmﬂﬁ'ﬂuyu a1 TagnIIN, INARANIININW, LAT NILRDN 1HINWII

1. Flutter ﬁaaﬂi?

Flutter A2 Ul SDK (Software Development Kit) f Google WA §1IusI9LeL cross-

platform 371N Taaaan (Single Codebase) \NOITUU:

Mobile — Android, iOS
Web — Flutter Web
Desktop — Windows, macOS, Linux

Embedded — 111 qﬂnmi loT

ﬂﬂHﬁIﬂiLLﬂﬁ&lﬂé‘ﬂﬁa Dart

8anuuUNN 1A compile 1a1N3 JIT (Just-In-Time) L&z AOT (Ahead-of-Time)
JT — ldaaunau (hot reload)

AOT — ldaau release (ANNLSIINA native)
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4 v A v A
ﬁuwm%aiﬂmumiau

2. agm@'w,%a awAas Flutter

] Cé a v U
e Own Rendering Engine (Skia) — Flutter laiann Ul maaszuuﬂgummi LALIHAaS

. o v A o &
nn pixel 183 Ml Ul mwaununmmamﬂaw

e Widget System — Vlﬂaihdﬁa widget (Button, Text, Layout, Page)

e Reactive Ul — Lia state 11884 Ul 22 re-render aW1z&I %N 11w

a

e Hot Reload — UAlAQUAINAWNAN A b LIATRAIUN

 Platform Channels — @a@any native code (Kotlin/Java/Swift/Obj-C) Lﬁiasl,f API 183

CUY

3. ANLANAY Flutter vs Native vs React Native

A

AWENL Flutter Native (Android/iOS) React Native
Kotlin/Java (Android), JavaScript /
AW Dart
Swift/Obj-C (iOS) TypeScript
| Skia engine 1@ pixel | native Ul controls w83 ||l native Ul controls
Ul Rendering .
L83 JEUY W% JS bridge
A .é’ s
. A @ LaYUNUY
Performance 1n& native (VlmJ JS bridge) ||§3&® - -
v 328NN JS bridge
. _ Judt1ni1 (Android .
Hot Reload 4 (339L37407N) d (Fast Refresh)
Studio / Xcode)
89 (1 codebase asauAay ||, . 74 (Android/ios 141da
Code Sharing |" |60 (ApaLBwen) Y.
mobile, web, desktop) imﬂuvl@)
Plugin .
pub.dev ATAUARNNIN ATURNUIH (native SDK) ||Inpm asalaalin
Ecosystem ) " !
YV K
N19L2109 . ,
W14 Platform Channel ARRA (native APIs) W11 Native Module
Hardware )

Ul Consistency

A [ 6
LﬂNQ%ﬂ%YJﬂLLWﬂ@IW@?&J

(ZRENREA IR

ANNIEUD

4. nsLaanly

=~ v
e LAaan Flutter a0

o @84n17 Ul/Animation ﬁmmzmm%ﬁauﬁ'unmmamﬂa‘?u

v ot 6 ¥ =
o AAINITUWANLULNAAN asumrﬂmm 81

Flutter Mobile Programming: Beginner
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o L productivity (hot reload, ecosystem widget ﬁ'u%agﬂ)
« L@an Native 11
o @84n17 performance geqmawﬁwﬁa hardware )NaENIRA
o uwaddaslsRiaasianzvasszunann 9
o fufiiugu native agjuan
« L3@n React Native 21
o fwawa JavaScript/React
o @84N17 reuse code 3xWINIILNLLEY

o way Ul liTudauann wazuausutadng bridge be

Us£I01azIWIN13Va9 Flutter

. Qm‘%uﬁu (3711 2015-2017):
Flutter Suauludalaain Sky anukedalu Dart Summit § 2015 o ofithnanglisud
120 fps U Android MN@28NTUaa8L85T% alpha (v0.0.6) luldauwguaiau 2017 (i
Aidn)

o 1D923%W 1.0 (5WNAN 2018):
\{ada Flutter 1.0 aghaidunannsfi Flutter Live “18 (3ifd)

o Flutter 2.0 (Nw1ax 2021):
Lﬂ@@”’ﬂud’m Flutter Engage NIV TBITULUY stable, renderer LLUU Canvas, LY
null safety s Dart (3AAL08)

e Flutter 3.0 (Wg¥AAN 2022):
Ja9TULAEN ALY stable ﬁgd Windows, macOS, Linux 370D9N1338970 null safety L3

suuuy GANLae)

A0ANTY A9 & wnalita
Alduazlasonis
o snwawldou Fluter Uszanos 2 aman uasidulaagndaiiios (~10% daLdounas
3.9 2024) (goodfirms.co)
« 500,000 wail Flutter Uk Google Play luil 2023 waziiula ~50% sail (goodfirms.co)
e GitHub repository 984 Flutter 4 Useanaw 145,000 stars wazlu pub.dev & 131 30,000

packages (@laufl 2023) (goodfirms.co, myteams.co)

ANMNBN:
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https://www.goodfirms.co/blog/flutter-2025-definition-key-trends-statistics?utm_source=chatgpt.com
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@ =

o Flutter .lu framework NWANRBWITNNFABWALN 3 (FUNN@UIDAI 68.8% aunlTdia)

(goodfirms.co)
o lwB9 cross-platform, Flutter Wei9wtin React Native Wa3 Wazdsaainnin 46% (WAsuny

React Native ~38%) (DOIT)
dndmln ios Tual:
« @1 Reddit 198978383910 Apptopia — I 2024 Flutter atjlu ~30% vasuail i0S Twal
(Reddit)
mstaulalwszavasdns:
e Imadntuasinwam 1 a waw Tu 4 T (ScaleupAlly)

*  68% 229N 17 Flutter uugUnIninansunaawain (web, desktop, embedded)

(ScaleupAlly)
P A X <
o TWIANTUAZANAMIIULT Flutter LWNT 217% @auadl 2021 (ScaleupAlly)

« nilne Asia-Pacific Aanidnnwalu Flutter D9 41% Was India Lﬂuﬂizmelﬁﬁ;ﬂ%gaﬁq@

(ScaleupAlly)
o Flutter § @aiiowalagedis 92% (ScaleupAlly)

BIANIUAZUUITWAN LY Flutter
o Google — l7luuatlitu Google Pay waz Google Earth (3iLae)

e Alibaba — uay Xianyu iadfuéilﬂ&i@i’m’i’l 50 8a1wAY% (goodfirms.co, invotech.co)

e Tencent/WeChat — LLaﬂﬁﬁ@,"ﬁmﬂﬂdﬂ 1 WWAIWA 38950 UX Auan Flutter

(shivlab.com, codigee.com, sourcebae.com)

o BMW — 1 Flutter s My BMW app Laz3eul infotainment Tusnoud (shivlab.com,
Reddit)
« eBay Motors — uallaw1za eBay N8 1967y Flutter ﬁ;ﬁ@ﬂﬂﬁmﬁmﬂ%
(shivlab.com, Reddit)
2% 9 (910 Slack/Reddit):

“Zerodha, Cred, ClickUp, Google Pay, Google Earth”
“Nubank” — ﬁmmia?}ﬁ'aﬁlmyﬁq@lumﬁa
“Grab, Costco International (13% US/CA), YouTube Create” (Reddit)
“Toyota infotainment”, “ByteDance {71y Flutter N3 800 AW, “Supernova.io” (Reddit)
o S’]EJ%aLﬁ&llﬁm’m 6sense: Charoen Pokphand Foods PCL (vlmal), IBM, Purdue
University, University of Maryland, Avianca %89 (3241071 15,000 U%ﬁ'ﬂﬁﬁ:&ﬂf Flutter
11 2025) (6sense)
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https://scaleupally.io/blog/future-of-flutter/?utm_source=chatgpt.com
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https://invotech.co/blog/top-companies-who-built-their-apps-in-flutter/?utm_source=chatgpt.com
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https://codigee.com/blog/best-flutter-apps-in-who-uses-flutter?utm_source=chatgpt.com
https://sourcebae.com/blog/which-mnc-uses-flutter/?utm_source=chatgpt.com
https://shivlab.com/blog/top-companies-using-flutter-to-build-their-products/?utm_source=chatgpt.com
https://www.reddit.com/r/FlutterDev/comments/10pfzy5?utm_source=chatgpt.com
https://shivlab.com/blog/top-companies-using-flutter-to-build-their-products/?utm_source=chatgpt.com
https://www.reddit.com/r/FlutterDev/comments/18dy57d?utm_source=chatgpt.com
https://www.reddit.com/r/FlutterDev/comments/18gd24j?utm_source=chatgpt.com
https://www.reddit.com/r/FlutterDev/comments/xdai45?utm_source=chatgpt.com
https://6sense.com/tech/application-development/flutter-market-share?utm_source=chatgpt.com
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undlinan1na (2025+)
e LLNWVBYI Google — Flutter Qmwvb”lﬂmmuﬂé”ﬂmaoﬂaq‘ﬂﬁ ambient computing &g
consumer products 183 Google mulul 2026 (ScaleupAlly)
o famamalulad — masgnwWamluumwinig WebAssembly, Al-assisted development,

server-driven Ul (ScaleupAlly)

a@azhomm%:

1. zgm’%u: ADas3 2015, 1nasiu 1.0 1la 2018, vene'lfs Web & Desktop 14 2021—
2022

2. B;lﬂ% & ﬂ’]‘JLafIJTGI: 2 A dev, 500k way Play Store, community ecosystem LLﬁdLLN,
Lﬂuﬁﬁﬂm:@”ugd

3. @9An3lT39: Alibaba, Tencent, BMW, eBay, Google, Nubank 484 — A3aLARNNAY
0AFNNITY

4, amﬂmaﬂ‘la: ?Jmmj Al, webassembly, AMIN@WT Ul WU server-driven w%awﬂaqu

284 Google saa§ULLwaWWa§mnﬂ°ﬁﬁ@
a <& . . a S
N1IaAAS Flutter SDK Uib Windows, macOS, LLaZ Linux LUULBIAN

1. AMTNIINNTAAGS Flutter SDK
Flutter SDK ﬁaﬂg@m%"aoﬁaﬁﬁ'ﬂluﬂﬁw”@umuaﬂ Flutter 9957084:
« Dart SDK (M l$i3aw Flutter)
e  Flutter Framework
o méadﬁa Command Line (flutter CLI)
« Engine §1%3U Render Ul uaziBaudany Native API
msdansazutsaantd.
1. anilnaauazuanlna SDK
faen PATH
AT29ROLNNTAAGITE flutter doctor

v
a o

A0eILAI09UBLRSY 111 Android SDK, Xcode, %38 Linux tools

A w0 DN

2. AAAIUW Windows

2.1 AMNADINIIIZUL
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e Windows 10 #38 11 (64-bit)
. Auinsegnetos 2.5 GB (lisan Android Studio)
o Git (@WIuailnaauAninaLas plugin)
2.2 THADHAAGS
1. @ilnan Flutter SDK
o vL‘lJ‘ﬁl https://flutter.dev/docs/get-started/install/windows

o aulnaalWa .zip (\n flutter_ windows_3.x.x-stable.zip)
2. uanina

o uanlddilnanasnilufitasindlude wu Casrc\flutter

o linsiiaaslu C:\Program Files\ tnsnzdasldans Admin
3. @A PATH

o \Ia Start Menu — RN Environment Variables

o unly Path uazLiiw:

o C:src\flutter\bin

o 3&@1¥N Command Prompt %38 PowerShell
4. @5IVFOUNTAAG

5. flutter doctor

[
>

o ARIBALLRAIRINAAAILAD LALFINADIAAAILNN

3. aﬂ(ﬁ?\‘m% macOS
3.1 AMNABINITIEUY
e macOS Monterey #3alninin
.« #uii1e 2.8 GB+
o Git
o WU iOS: Xcode 14+ (Aa4lT macOS)
3.2 JuAaUAAGS
1. a1lvian Flutter SDK
cd ~/development

git clone https://github.com/flutter/flutter.git -b stable

0N

3@ PATH
o uil'lWa ~/.zshrc (38 ~/.bashrc 8114 bash)
o export PATH="$PATH:$HOME/development/flutter/bin"

o I

o source ~/.zshrc
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AIIVHDUNIIAARNI
flutter doctor
ARG Xcode (81931 iOS)

sudo xcode-select --switch /Applications/Xcode.app/Contents/Developer

© ©o N o O

sudo xcodebuild -runFirstLaunch

o 1@ Xcode — Preferences — Components — A17%1I%an i0S Simulator

4, aﬂéﬁm% Linux
4.1 ANNADINITIZUY
« Ubuntu 20.04+ %38 Linux distro 5%“7{56\‘]{11
o Git
o Pkg: curl, unzip, xz-utils
4.2 TuADWAAN
1. aﬂé'lz:‘l Dependencies
sudo apt-get update
sudo apt-get install git curl unzip xz-utils libglu1-mesa
a1luan Flutter SDK
cd ~/development
git clone https://github.com/flutter/flutter.git -b stable
9@ PATH
echo 'export PATH="$PATH:$HOME/development/flutter/bin™ >> ~/ .bashrc

© © N o a0 K~ w0 DN

source ~/.bashrc
v
10. ATIVHAIUNIIAAAI

11. flutter doctor

5. lAAAALNEI BT
o 1% flutter upgrade agiinn SDK \Junaiiuaiga
« 1% flutter channel tNa&ALT=WINY stable, beta, dev
. Gans sDK Wlulnainad ~/development 38 Casrc iivoaaiymanting

o 6 A ' a & (3 A '
. miaﬂ%la LA8Y .pub-cache LWE]U%L'Jﬂ’]@](ﬂ@ldLLWﬂLﬂﬁlluLﬂiaGl%&l

v

N1SAAAINALAIAT Android Studio N1 VS Code &1%51 Flutter
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1. #A@9 Android Studio W3BNAIAIE1% I Flutter

1.1 ANLARAALAZAAAI

WNLIU hitps://developer.android.com/studio

a7ilaa Android Studio 1183TUaNgA (38931 Windows/macOS/Linux)

AaaIeNTWADY (Next — Next)
LLmﬁ’ﬂﬁ’Lﬁaﬂﬁmﬁl Android SDK, Android SDK Platform-Tools, Lt8s Android SDK Build-

Tools #78

1.2 @A®A3 Flutter & Dart Plugin

\Ja Android Studio
149 File > Settings > Plugins (U% macOS fa Android Studio > Preferences > Plugins)
Aus Flutter — Gaad plugin % (32UV3:Aaq9 Dart Plugin lenaaaluia)

38@13N Android Studio

1.3 @A Android SDK

1@ File > Settings > Appearance & Behavior > System Settings > Android SDK

\#an SDK Platforms —> @niian Android API Level Aida9m3 (uneth APl 31 VEDES
na1)

SDK Tools — l#usilain Android SDK Build-Tools, Android Emulator, L.az Android
SDK Platform-Tools gnamﬁa

Apply uansalianitlnaaiasa

v U
1.4 #3519uaz 1297 Emulator

vL‘lJ‘ﬁl Tools > Device Manager (‘vﬁa AVD Manager)

na “Create Virtual Device”

Lﬁaﬂgmmuqﬂmzﬁ (1% Pixel 5)

\anIzuuUUANT (System Image) AdaIn1s (une¥in Google APIs, Android 12/13)
@lg\‘l‘%'a emulator — Finish

natlu Run watda Emulator

1.5 @3298a1U71 Android Studio WSaanNu Flutter

\Ja Terminal (14 Android Studio 3auen)
TUARI
flutter doctor

anasauanuenniTaLi v/ (37804 Android toolchain a2 connected device)
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2. ARAILLATAIAT Visual Studio Code (VS Code) §1%35U Flutter
2.1 aMnlnaanazfnad VS Code

o Ui https://code.visualstudio.com/

e aMulnaaIaTTNEN 60 #1IU Windows/macOS/Linux

e  AANIANTUABDW

©

2.2 AAAI Extension §1%35U Flutter wag Dart
e 11Ja VS Code
. VL‘]Jﬁ Extensions (Ctrl+Shift+X NIDARN LaAD K Extensions)
«  @um Flutter — G0 (52UU9RAc9 Dart Wehusnluga)
e 38M13N VS Code
2.3 6'13:‘16-1"1 Android SDK L@z Emulator tgn
«  @#096a93 Android SDK wen (lagln@@aasrnu Android Studio #iaa11ilnan
command line tools)
e @aen PATH 19 adb uaz emulator sansasonldawledann terminal (1wl bashrc i
Environment Variables)
o ®I9LAZIW emulator W1 command line %38 Android Studio Device Manager
o MetafFIEIe emulator:
o avdmanager create avd -n my_avd -k "system-images;android-
31;google_apis;x86_64"
o 3% emulator:
o emulator -avd my_avd
2.4 nagaunIsianaany Flutter
o Ta Terminal 11 VS Code #3auanaanun
o U
e flutter doctor
e @3IIXRBAU device ﬁ'L%a&J@ia (emulator %38 device 234)
o SuFs
o flutter devices

& ; _ 4, .
e WINIUIUTA emulator 138 device LEAIINLTaNGALTHUTEY

3. LlAAAAUAAQ IwA3 1594 IDE A Flutter

(-3 o o
UszLaw ALBEHN

Hot Reload 1513 Android Studio uaz VS Code (natlu r w3a Shift + R)
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UszLan AU
Build & Run Iﬁﬂqu Run 1w IDE %%aﬁ’léﬁ flutter run 14 terminal
Debugging I Debugger lu IDE @i‘l breakpoint L8 inspect variables
Auto Complete ﬁ(ﬂ@lg\i Flutter/Dart plugin Lﬁiaﬁ’mﬁaﬂﬁ@auyifﬁ
Emulator 1@ Hardware Acceleration (HAXM Tu Windows, Hypervisor Tu
Performance macOS)
Flutter DevTools 1 DevTools 11 browser Lﬁa@liﬁﬁ]aau Performance a8z Widget Tree

N13@9A1 Emulator wasizanma Device 939 (Flutter)

1. 6'12:1@{’1 Emulator (Android Virtual Device - AVD)
1.1 519 Emulator #1% Android Studio
1. 1@ Android Studio — vl,ll‘ﬁl Tools > Device Manager (‘m%a AVD Manager)
2. N Create Virtual Device
3. L8en Device Template ‘ﬁlﬁadmi (13% Pixel 5) — na Next
4. \Aan System Image N1689n13 (uuzth1 Google APIs, API Level 31 w3alwainin)
5. n® Download (fT’]ﬂ’GVL&iﬁ System Image) — solunaaLasa

@978 AVD W&2Na Finish

o

1.2 5% Emulator
o lu Device Manager nayu Run (U Play) \Woida Emulator
e 38 Emulator 1%a@Lla3e 31Anninee Android
1.3 \Bon@any Flutter
o 10 Terminal La23%
o flutter devices

e  TNUEAITE emulator LAZEDIWE “device” — WIaNlTw

2, (ﬁz:wi’] Emulator Lty Command Line (ﬁ’m%’u VS Code / Linux)

2.1 319 Emulator

avdmanager create avd -n my_avd -k "system-images;android-31;google_apis;x86_64"
e -nmy_avd ﬁa%a emulator
e -kfb path Va3 system image ﬁlﬁa\‘m’l‘i (1"1?@3’1@%';1 sdkmanager --list @%avlﬁ)

2.2 5% Emulator
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emulator -avd my_avd

n&/ A a
e Emulator 3ztTaUuatniaulau

3. L%’lamia Device 939 (Android)
3.1 1a Developer Options LLaz USB Debugging
o 111 Settings > About Phone
« 1@ Build Number 7 039 (ﬁ]z"fu’h “You are now a developer!”)
« naulUfl Settings > Developer Options
o 11Ja USB Debugging
3.2 BanmanuaaaiAas
« \Fuuae USB andladiall PC
o« il popup “Allow USB Debugging?” Tidan “Allow”
3.3 @398 device
e 1Uq Terminal
o flutter devices
e ariuda device duun 1Tu
o 1234567890 device model name
o winliiae Waassh
¢ adb devices
\Waifain ADB 138 device w3a'lsl

3.4 awvinulasuazunly

Taumn Asunly

Device Liuaaslu flutter o

@aa3 driver dafia (Windows) nIaiiuguanny 1@ USB Debugging
devices

Y o L@ Hardware Acceleration (HAXM Ut Windows, Hypervisor Ut
Emulator 11/0113

Mac)
ADB laivinau S8AIN adb A2udNFI adb kill-server Waz adb start-server
6 . ”&/ v Y A ] 1
qﬂﬂim ios 'ludw @aslt Mac uaziila Developer Mode, L12008K1% Xcode

4. \Zanma Device 339 (iOS)
4.1 w3zagUnaal i0S

o 19 Mac 1N
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o U@ Settings > Developer — 1@ Developer Mode
« L§0U iPhone ey USB w3otdandariin Network (Wi-Fi debugging)
o ﬁu{]’m%amiauu iPhone (“Trust This Computer?”)
4.2 @37980U device A28 Flutter
o U
o flutter devices

A A o &
o  WLURAITVB iPhone RINLTBNABDRILI

5. 5Wwaduw Emulator 38 Device 239
o FUARY
e flutter run
A . A o v A .
e LRON device NABINIT (DNNURAY device)

e 38 build aza1arIULK emulator B3a device 939
'y & ¢ 54 @
Iﬂiﬂﬂiqﬂrﬂilﬁ)ﬂ(ﬂ Flutter Lag ﬂ%ﬁﬂ%ﬂﬁii%uﬂﬂuiﬂ

Taseasolilsidne Flutter
IR TUANRY
flutter create my_app

Flutter aza319lU513ndlasaasnadiugiuasd:

my_app/
android/ # 1é@ native 289 Android (Java/Kotlin, Gradle build system)
ios/ # 1@@ native V89 iOS (Swift/Obj-C, Xcode project)
—— lib/ # 1A@ Dart nanvaduay
L maindart  # ﬁ;m'%mi”ummuaﬂ
test/ # 18@ unit test
—— build/ # Inawnash Fluter aPatusaluaa (ludaaurla)
— .dart_tool/ # IWama%w%ﬁm%mﬁa Dart (auto generated)
—— ideal # M6 IDE (Android Studio)
— .vscode/ # M99 VS Code

— pubspec.yaml # s config S’]EJ&‘;L@&J@I?JSL%TWT, dependencies, assets

——— README.md # drasusldning Maly)

analysis_options.yaml # nJj linting waTNIATIEaULlA@ Dart
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L .gitignore # IWauan Git 1azlafaauna lun

masualainasuazridavan
1. android/
« 1da native uazlWgasenuas Android 11w AndroidManifest.xml, build.gradle
o FINIOUALUFINIL custom native integration RIBUA L permission
2. ios/
o l@a native iOS, W& Xcode project L34 Info.plist
o unludgmsumaAiy native module w3adns
3. lib/
o IWawasnandniuidan Dart code va9uall
e main.dart ﬁaqm’%ﬁﬁu (entry point) vastal Flutter
4, test/
o l@anaay (unit test) vauay
5. pubspec.yaml
o f%uA metadata \Tu Taual, author
o MNWWA dependencies LT Flutter SDK, package L8734

o rua assets (31, fonts) Ndiaansldluuayl
N35ual Flutter A9LL3N

Inaanstailing )
1. a9lusidndlna (neelaid)
flutter create my_app
cd my_app
\Ja editor (VS Code %38 Android Studio) Lﬁaguaum"’hiwﬁ lib/main.dart
\Fouda device w30 emulator WiaNATIIFALILIE device
flutter devices

Suna

© N o g ~ w0 N

flutter run

ara8191@n 1w lib/main.dart

import 'package:flutter/material.dart’;
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void main() {

runApp(const MyApp());

class MyApp extends StatelessWidget {
const MyApp({super.key});

@override
Widget build(BuildContext context) {
return MaterialApp(
title: 'My First Flutter App',
home: Scaffold(
appBar: AppBar(
title: const Text('Hello Flutter'),
),
body: const Center(

child: Text('&3&® Flutter!"),

asuulan
e main() ﬁaﬁ;m‘i"uﬁu 580 runApp() Wialsuuey
¢ MyApp v StatelessWidget ﬁLLa(ﬂd MaterialApp
« MaterialApp Svuadauall uaznimaniin Scaffold (3 AppBar uaz Body)

M { o A v [
o Body { Center widget N9@NINAITDAIY "§IFA Flutter!”
NAN1II%
wadazidansinaauadniuay AppBar euunTa "Hello Flutter"

Y " A . 2 @
LAZNUDAINY "RIRA Flutter!" NINaNAID

@1081911U31Nn30 Flutter 3 dnagsuuulduIng wiaulassaelwaiaas, drasunsldaa

Flutter Mobile Programming: Beginner wih 25



4 o v A
g{uwmﬁammumiau

aad19ldsunsa 1: uaduansdannndng ¢ (Hello World)
[
Taseaselusidng

hello_world/

lib/
(—

main.dart

pubspec.yaml

L (B 9 ANNIAIZ W Flutter)
T lib/main.dart

import 'package:flutter/material.dart’;

void main() {

runApp(const HelloWorldApp());

class HelloWorldApp extends StatelessWidget {
const HelloWorldApp({super.key});

@override
Widget build(BuildContext context) {
return MaterialApp(
title: 'Hello World Demo',
home: Scaffold(
appBar: AppBar(
title: const Text('Hello World"),
),
body: const Center(
child: Text(
'Hello, Flutter!",

style: TextStyle(fontSize: 24),
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}
masualan
e main() ﬁaqm‘%uﬁmaﬂﬂmﬂm
e runApp() SN Widget AN Ao HelloWorldApp
e HelloWorldApp &319 MaterialApp ﬁ%aﬁaa uazninnanda Scaffold
e Scaffold Usznavaas AppBar taz Body
e Body fia Center widget ﬁﬁ]”@ﬁdﬂm\‘lfam’m 'Hello, Flutter!
o ?Tammgﬂmgwm@ font Lflu 24
NANI3%

e WiN3aualTunuunTaii "Hello World"

o annawnRaidonu "Hello, Flutter!” aalwaitaias

dradslusunsa 2: uadwudwInnaila (Counter App)
[
Taseaselusidng

counter_app/

lib/
L

main.dart

pubspec.yaml

L (8% 9 @IWNIAIFI Flutter)
W4 lib/main.dart

import 'package:flutter/material.dart’;

void main() {
runApp(const CounterApp());

class CounterApp extends StatefulWidget {
const CounterApp({super.key});
@override

State<CounterApp> createState() => _CounterAppState();

class _CounterAppState extends State<CounterApp> {
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int _counter = 0;

void _incrementCounter() {
setState(() {
_counter++;
b
}

@override
Widget build(BuildContext context) {
return MaterialApp(
title: 'Counter Demo’,
home: Scaffold(
appBar: AppBar(
title: const Text('Counter App'),
),
body: Center(
child: Text(
'Count: $_counter’,
style: const TextStyle(fontSize: 32),
),
),
floatingActionButton: FloatingActionButton(
onPressed: _incrementCounter,
tooltip: 'Increment’,

child: const Icon(lcons.add),

o a v
Aadurulan
o |7 StatefulWidget \WalAyU state @auUT _counter

o WenTn _incrementCounter WWNAaLdsuaziIan setState() LN D update Ul
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e build() &34 Ul ﬁLLam?ﬁwmuﬂ@ﬂw Wwaz1)u FloatingActionButton
4 1 o QI &/ v L=
. Lﬁaﬂ@qymmm:mmuua:mammawmm
NAaN133
) A A
e WURBUAYNLDUTE "Counter App"
o AWNAILFAITIWIBITNGY O

A A : v o A X o o
° N‘]Jq&l + Y]l!llﬂ']ﬂ“ln”l NALRIITUWINBLNNVUNUN

arag19lilsunIa 3: waluanIsIBNISUUL ListView wiann1snataan
[~3
Tasvasslisidne

listview app/

lib/
L

main.dart

pubspec.yam|

L (Siu 9 ANUNAIIIN Flutter)
T & lib/main.dart

import 'package:flutter/material.dart’;

void main() {

runApp(const ListViewApp());

class ListViewApp extends StatelessWidget {
const ListViewApp({super.key});

@override
Widget build(BuildContext context) {
return Material App(
title: 'ListView Demo’',
home: Scaffold(
appBar: AppBar(
title: const Text('Simple ListView'),

),
body: const ItemList(),

),
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class ItemList extends StatefulWidget {

const ItemList({super.key});

@override

State<ItemList> createState() => _ItemListState();

class _ltemListState extends State<ItemList> {
final List<String> items = List.generate(20, (index) => 'ltem ${index + 1}');

String selecteditem = ";

@override
Widget build(BuildContext context) {
return Column(
children: [
if (selectedltem.isNotEmpty)
Padding(
padding: const Edgelnsets.all(16.0),
child: Text(
'Selected: $selectedltem’,
style: const TextStyle(fontSize: 20, fontWeight: FontWeight.bold),
),
),
Expanded(
child: ListView.builder(
itemCount: items.length,
itemBuilder: (context, index) {
return ListTile(
title: Text(items[index]),

onTap: () {
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setState(() {
selectedltem = items[index];

N;

}
);
3
),
),
I
);
}
}
aasuslan
e 379 List V84 String 20 T8NY
o 14 ListView.builder tNa&19718N15ULL dynamic
« faua ListTile 921U8suenaauils selecteditem LazUEAIT5INITINUUK
e 1% Column WiansTannuiBani Listview luuwins
NAaN133%
«  wiheadunude "Simple ListView"
o LEAITILNNT ltem 1 D9 Item 20 1T list scroll bo
e uAzTEMIla UM TIHALARLEAIA1IN “Selected: Item X FAWLU
71l

uwﬁwﬁa@dw Flutter 1wa3asdanamuadfofathuunaanasuilaatdudiolszansnwuas
anuas luntasrs Ul laslda1un Dart umwm:wwg&fémﬁm% Flutter SDK Ut
SrunUJuaniseny o wiauuuNNIAAAI Android Studio #3a VS Code tialdiilu IDE daein
Emulator LLazL%au@iaﬁ‘uqﬂﬂﬁﬁﬁa Tudsrianudlalasignldsidnduaznissunatusn

A = & a o o o o Y \
LWaL@li&lwwuﬁﬂuﬂNuﬂ\‘]a’mi‘i_lﬂﬂiwwuﬁLLa‘iJ(ﬂ’J&I Flutter @]av[,l].
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uni 2
WW3 1181 Dart

(Basic of Dart Language)

1

® WU IUNB Dart

° ﬁ?ug’mmm Dart (\5980)

° m”aLLaJiLLawﬁmTaQa’Lu Dart

® Null Safety Ju Dart

o 3l List, Set, Map 14 Dart

® Control Flow 14 Dart

o WinTu (Functions) 44 Dart

e m3duu Class WAz Constructor b Dart

® |nheritance, Mixins, Abstract class, Interface 1% Dart

® Exception Handling (try-catch-finally) 1w Dart

® Asynchronous Programming 1 Dart (Future, async/await, Stream)

UN
v v @ o P B v A & [ A o

M1 Dart 1wralananuaImIwawILalens Flutter Gavinninflduniswaniuvmsidanlaa
NIRNAVAILALUNRLATY Dart QﬂaammumlﬁﬁmmL%'ﬂudwua:mowé'o LNATAITUNNTRIILA
UN710157 TUTLANTAIN LAZEINIINVIIB LaRAINHALLNAAN AT ﬁmnmﬁ'ﬂufﬁ'ugmmao
A1 Dart asmgﬂﬁao az‘*ﬁfsUiﬁ;q‘{w”@ummmmLﬂﬁuiﬁ@vlﬁashm”u‘lﬁ]l,l,azﬁﬂiza?w%wa

Tuund ma:ﬁuﬁuﬁﬁmmjﬁ'ﬂﬁmﬁLLﬂiLLazmﬁ@ﬁagaﬁugm L% String, int, double,

. A @ aa v = o @ ' @ a
bool W&z dynamic LwaLmﬂﬁnﬁmsﬁmmuLLazwmwagaiuIUimeamagﬂ@aum:u
a A JU v dl ¢§ I A o L n:i 1 Y A tﬂl a

UszAnBnw uananniidasiuiias Null Safety Saidugasni@maynrisaadaianarafiiiaan
nskaINIalalun1e Dart

mslfunaaLandunugIu 15w List, Set uaz Map ufsdududmiunisdansdaya
mjmluuaﬂwﬁm%’u UNHaza Uy DIaNHI LA TNT T uYadLdazlszinnat1Iazidua twa lv

LY

Iﬁ’ WWIEINIaLRaN N %VL@TQ IR RUANLIUNY 'rNIlIiLLﬂi&I
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Control flow AaN13AILANNIIINUBBILUTUNTNHIUENFI if, switch waz loop TeT8lA
ldsunsunauauasdadanluds o ldadibanguuazmgyamae unilazlddmatnsldnuuas
wwvnafigndasieliidhlanuguvainislnazesldsuny

Wangulu Dart Junundraglunmsudsusnuszaanislaaliiduszdoy sadansls
optional parameters Uz named parameters NTanlRmMnTonlFnulsituiianuionduuas
1 1 &/ v A v A A v L4 6 o 1 k%
dwdpanndn fisswazldisouiitnsaiuazltnuliituadnsudiu

luduzasnaifion Class waz Constructor azafunsifniaiilassadidoyaniaiy
sudauuaniduszidovainniu Saduiugrusesmadoulisunsudaiag (00P) wisununsld
J7% inheritance, mixins, abstract class LLas interface ﬁ‘ﬁ’sEJLﬁum’ma’lminLLaxm’mﬁ(ﬁmsjtﬂu
MIaNUUUTUUTaNAUIS

o A

NMIIANIVONANAIAHIE exception handling @28 try-catch-finally uinaiasranale

[

TTUTUNTNRINITN A AU A HDIGARDIBAITIN LU AIAAA LA DL ANIZHY UNHIZRAWITANTIU
v A o ' A a A Y a o A = VoA A
ARAWANALAZIANITLNINB 1IN LW ML UNRIATWIANNLEDLILAZ L Ta N e
luqﬂmaoﬂﬁil,%amiaSumaiﬁ@LLazLLaﬁJwﬁmf'ﬁ'uﬁéTamauauau%a Mg uwldsunsy
LWUY asynchronous FaduiTesdndu Dart dinTesdladnivaams asynchronous programming
' . A ' [ ° o 6 o %
L% Future, async/await Waz Stream smﬁlzmUi%ﬂﬁiﬂ’muﬂumuﬁlmnmmu‘ﬁ%aiamagamﬂ
meawantduliatneruswuazdUszansnw
nadlafug w1 Dart  agstasuiasidungIudaysnIunInawLaleay
A A o o & ' v A Yo o v o & A o \
Flutter NaaNNTUTawINNIwlnLneald EdLiU%ﬁ]vaﬂi‘]Jﬂﬂﬂ:LLﬂ:ﬂ’J’mEﬂﬁ]’]LﬂuLWE]ﬂ’]’JvL‘L]gjﬂ’]i

w”@umLLaﬂﬁmmwiLLa:ﬁqmmw;;m

'
va v

nql'd S 3 Y o <l o a IS a Qs = )
unidaduiusniduasuazdndudwivdndasnaiduwinwaw Flutter faandw lay
avauaguilamAugIuatInILfULazTalan iNalimwannazaisasduedniiadunaay

I’i]"/l sTmmeTadmi"L@Ta zi’mamﬁlsrﬁuaxﬁﬂizﬁﬂ%mwgaq@.
U

WHFIHN11¥1 Dart

o anusuaspiiadaya (String, int, double, bool, dynamic)
e Null Safety
aritid List, Set, Map

e Control flow (if, switch, loop)

o W&ﬁ‘*ﬁ’%, optional parameters, named parameters
o M08 Class Waz Constructor

¢ Inheritance, Mixins, Abstract class, Interface

e Exception handling (try-catch-finally)

e Asynchronous programming (Future, async/await, Stream)
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1. é‘f'al,l,ﬂiuaz’ﬁﬁﬂ“fl’aga (String, int, double, bool, dynamic)

void main() {
String name = "Flutter"; Il Taa
int age = 5; /1 WIBLAL
double height = 170.5; /1 INWIWBNATL A
bool isCool = true; I 1A NITY
dynamic anything = 10; /i mﬁ@‘*ﬁagaﬁwsju

anything = "Now a string";  // Lﬂﬁﬁlmjﬁ@“ﬁaﬂavlﬁ
« dynamic Aazliadudsfisunsaivdayaldnniia (udaislfedneziazia)

2. Null Safety
o Dart doarwldlweudsiliarsdeniu nul Senudu nul
o 182 ileaugnalidaudsidu nun l¢

String? nullableString;  // 8119 null e

String nonNullableString = "Hello"; // gadldidu nul

void main() {
nullableString = null;

print(nullableString?.length); // 81 null 3z'lsiAa error uAAKAT null

3. N9l List, Set, Map
void main() {
I/ List (§reuiifivenledn)

List<String> fruits = ['Apple’, 'Banana’, 'Orange'];

/I Set (\Auen lidtn wazlidsan)
Set<int> numbers = {1, 2, 3, 3}; // AU n {1,2,3}

/I Map (key-value)
Map<String, int> scores = {

‘Alice": 90,
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'Bob': 85,
|3

print(fruits[1]); // Banana
print(numbers.contains(2)); // true

print(scores['Alice']); // 90

4. Control flow (if, switch, loop)
void main() {

int number = 3;

if (number > 0) {
print("Positive");
} else {

print("Non-positive");

switch (number) {
case 1:
print("One");
break;
case 2:
print("Two");
break;
default:
print("Other");

/I for loop

for (inti=0;i<3;i++){
print(i);

}
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/I while loop
intj=0;
while (j < 3) {
print(j);
j+
}
}

5. W9rizw, optional parameters, named parameters
/1 MarTulné
int add(int a, int b) {

return a + b;

/I optional positional parameters
String greet(String name, [String? title]) {

return title != null ? 'Hello $title $name' : 'Hello $name’;

/l named parameters
void printinfo({required String name, int? age}) {

print(Name: $name, Age: ${age ?? 'unknown'}');

void main() {
print(add(3, 4)); n7
print(greet("John")); // Hello John

print(greet("John", "Mr."));  // Hello Mr. John
printinfo(name: "Alice", age: 30);

printinfo(name: "Bob");

6. N13L28w Class Wag Constructor

class Person {

Flutter Mobile Programming: Beginner

nih 36



	FP1
	0_คำนำ
	0_สารบัญ
	บทที่ 1
	บทที่ 2

