QTM-CHh-MP20-LTTBDD1
TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin cd thé duoc phép
dung nguyén ban hoac trich dung cho cac muc dich vé dao tao va tham khao.

Moi muyc dich khac mang tinh 1éch lac hoac str dung véi muc dich kinh doanh thiéu
lanh manh s€ bi nghiém cam.



LOI GIOI THIEU

Yéu cau c6 cac tai liéu tham khao cho sinh vién cua khoa Cong ngh¢ Thong tin -
Truong Cao dang Nghé ngay cang tro nén cap thiét. Viéc bién soan tai liéu nay nim
trong ké hoach xay dung hé thdng gido trinh cidc mén hoc ctua Khoa.

Dé cuong cua gido trinh di duoc thong qua Hoi déng Khoa hoc cua Khoa va
Trudng. Muc tiéu cia gido trinh nham cung cap cho sinh vién mot tai liéu tham khao
chinh v& mén hoc Mang may tinh, trong d6 gidi thiéu nhitng khai niém cin ban nhét vé
hé théng mang may tinh, déng thoi trang bi nhiing kién thirc va mot s6 ky nang chu yéu
cho viéc bao tri va quan tri mot hé thong mang. Pay co thé coi 1a nhiing kién thirc ban
dau va nén tang cho cac k¥ thuét vién, quan tri vién vé hé théng mang.

Mic du di c6 nhitng ¢ ging dé hoan thanh gido trinh theo ké hoach, nhung do
han ché vé thoi gian va kinh nghiém soan thao giao trinh, nén tai liéu chic chin con
nhirg khiém khuyét. R4t mong nhan duoc su dong gop ¥ kién cua cac thiy co trong
Khoa ciing nhu cac ban sinh vién va nhiing ai str dung tai liéu nay. Cac gop ¥ xin giri vé
Khoa Cong nghé thong tin - Trudng Cao ding nghé Can Tho. Xin chan thanh cam on.

Can Tho, ngay thang niam 2021
Tham gia bi€n soan
1. Chi bién Nguyén Phat Minh
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Tén mén hoc/md dun: Lép trinh thiét bi di dong 1

GIAO TRINH MON HQC/MO DUN

Ma mé6n hoc/mé dun: MD 20

Vi tri, tinh chat, y nghia va vai tro ciia mon hgc/mé dun:

Vi tri: Mon hoc duogc bo tri sau khi sinh vién hoc xong cac mon hoc chung, cac

mon hoc co s chuyén nganh dao tao chuyén mon ngheé.

Tinh chat: La mon hoc co s chuyén nganh bat budc.
Y nghia va vai tro cia mén hoc/mo dun: Lap trinh thiét bi di dong 1 1a mon hoc
co ban dé sinh vién tim hiéu vé ngon ngit 1ap trinh Kotlin dé 1am nén tang hoc

Lap trinh thiét bj di dong 2 sau nay

Muc tiéu ciia mon hgoec/mo dun:

Vé kién thuec:

o Trinh bay dugc cac kiéu dir liéu cua Kotlin

o Trinh bay dugc cac 1énh c6 cAu tric trong Kotlin
o Trinh bay dugc khai bao va st dung mang, chudi, collection .

o Trinh bay dugc khai bao va str dung ham cta Kotlin

Vé k¥ ning:

o Viét duge chuong trinh co ban ding Kotlin

o Viét dugc chuong trinh c6 ding ham trong Kotlin
o Viét dugc chuong trinh c6 str dung 16p voi Kotlin

Vé nang luc tu chu va trach nhiém:

o Nghiém thc, ti mi trong qua trinh ti€p can véi cong cyu maoi
Bo tri lam viéc khoa hoc ddm bdo an toan cho nguo1 va phuong tién hoc tap.:

Noi dung ciia mon hoc/mé dun:

Thot gian
?‘:} Tén chuong, muc T ? ng | Ly A’ }"1;;1;; . &ifizm tra*
sO thuyét tap hodcTH)
I Gi061 thiéu ngoén ngr Kotlin 4 2 2
Gi0i thiéu
Moi truong lap trinh Kotlin
Ung dung dau tién
II | Bién, kiéu dit liéu va nhap xuit voi | 8 4 4
Kotlin
Céc kiéu dit liéu ciia Kotlin
Khai bao bién va ép kiéu




II

vV

VI

Nhép dir li€u tir ban phim
Xuat dit liu

Lénh c¢6 céu tric

Lénh diéu khién If - Else
Lénh diéu khién When
Lénh vong lap

Lénh xr Iy ngoai 1€
Mang, chudi va collection
Mang

Chubi

Collection

Ham

Gia tri trong Kotlin

Ham trong Kotlin

Lap trinh hudng ddi tuong
Tao 16p vo1 Kotlin

L&p con & ké thira

Singletons, enums, and sealed

10

10

Cong

45

15

28




BAI 1: GIOI THIEU NGON NGU KOTLIN
Ma chwong: MD 20 - 01

Gioi thiéu:
Trong chuong nay trinh bay nhitng ndi dung cin ban vé qua trinh lich st hinh
thanh mang may tinh va cac khai niém can ban cia mang may tinh.

Muc tiéu cia bai:

— Trinh bay dugc khai niém ngon ngit Kotlin.
— Cai dat dugc moi truong 1ap trinh Kotlin.

— Viét duoc ing dung dau tién cua Kotlin.

— Thuc hién cac thao tac an toan vo1 may tinh.

Noi dung chinh:
1. Giéi thiéu:

Kotlin 1a mot ngdn ngit 1ap trinh da dugc Google lya chon 1am ngén ngir chinh
thitc cho phat trién mg dung Android.

Kotlin ¢6 nhiéu vu diém

Kotlin c6 thé st dung dugc 100% céc thu vién tu JVM, c6 thé dé dang tir Kotlin
triéu goi Java va tir Java triéu goi Kotlin. Gitip cac Lap trinh vién khong lo léng vé viéc
chuyén d6i coding, ting kha ning tuwong tac manh mé trong hé théng.

Ngoai ra Kotlin con cé thé dé dang lap trinh trén nhiéu coéng cu khac nhau:
Website, Eclipse, Netbeans, Android Studio, JetBrains... Tai li¢u l1ap trinh phong pht,
cong dong hd tro Kotlin ngay cang khong nging phat trién
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2. Moi truong 1ap trinh Kotlin
bé 1ap trinh dugc Kotlin cac ban co thé st dung Website dé thur nghi¢m online
https://try.kotlinlang.org/

Ciing c6 thé cai dit phan mém IntelliJ IDEA, Eclipse Neon, Command Line
Compiler, Build Tools (Ant, Maven, Gradle, Griffon (external support))

Tai ban Community cua IntelliJ IDEA tai link sau:

http://www.jetbrains.com/idea/download/index.html

ﬂ IntelliJ IDEA B e

Download IntelliJ IDEA

indows mal 05
Ultimate Community
Web, mobile and enterprise Java, Groovy, Scala and
development Android development

e

Sau d6 tién hanh cai dit nhu chuong trinh binh thuong. Sau khi cai dat thanh
cong, ta co giao di¢n thong bao nhu dudi day

ER Intelli) IDEA Community Edition Setup —

Completing IntelliJ IDEA Community
Edition Setup

Intelli] IDEA Community Edition has been installed on your
computer.

Click Finish to dose Setup.

[ Run Inteli] IDEA Community Edition;



http://www.jetbrains.com/idea/download/index.html

Bam Finish dé hoan tat viéc cai dit, néu mudn hoan tit va khai dong luén phr:in
mém thi checked vao “Run IntelliJ IDEA Commynity Edition”, ta ciing c6 thé quan sat
ngoai man hinh Desktop da c6 shortcut dé chay phan mém. Néu 13 1an dau chay phan
mém ban s& gip cira so sau

Complete Installation >

Impaort Inteli] IDEA settings from:

(") Custom location, Config folder or installation home of the previous version:;

C:\Program Files\JetBrains\Intelli] IDEA Community Edition 2017, 1.3

(@) Do notimport settings

Chon Do not import settings roi bAm OK, man hinh yéu cau thiét lap Theme cho
cong cu xuat hién:

B Customize Intelli) IDEA ®

U Themes — Default pluging = Featured plugins

Set Ul theme

O inteliy

module | [ = | (2" HeloWoarld ) [3 module [src ) He
" Heloworkl.java = fig

ject

Climport javax.awing.®*:
Elimport jave.awt.®;

Kl 1: Proj

public class HelloWorld |
public HelleWorld() |
JFrame frames = new JErame ("Hello wor
JLekel label = new JLabel():
lzbel. sstFont (new Font (“Seraf”, Font

label P Breakpoints
frame

«f 7: Struchure
C

frame + — &
frame

frame =[] @ une Bredponts
frame 4 Line & in HelloWorkd. Hello'
} =l | & Exception Breakpoints

Oa

= public sta

U theme can be changed later in Settings | Appearance & Behavior | Appearance

| Skip All and Set Defaults Mext: Default plugins

Chon céi ndo ciing dugc, tiy sé thich. Dudi ddy 1a man hinh sau khi d3 cdu hinh
xong IntelliJ IDEA, cac 1an sau khdi dong s& tuong tu



Welcome to Intelll IDEA

IntelliJ IDEA
Version 2017.1.3
#F Create New Project
¥ Import Project
Open

¥ Check out from Version Control =

% Configure »

Get Help »




3. Ung dung diu tién

BJ Welcome to Intell IDEA — by

IntelliJ IDEA
Version 2017.1.3
4% Create New Project
4 Import Project
Open

¥ Check out from Version Control =

# Configure » Get Help

Sau khi bam Create New Project, man New Project xuat hién:

B riew Project h- o
CT e —
- Project 5ok | T8 <Hie SOK: n New...
u Download JDK
W Andreid

Additienal Libranes and Frameworks:
Indelli) Platform Dlugin

0 & Groovy
Maven K Eothin {lava)
+ Gradle [ K Kethn (JavaSeript)
8 Groowy
) Gritfen
K Kotlin

= Emgty Project

Use library: |||I| KotlinlavaRuntime (2) l | Create—. |

Praject level library KotlinlavaRuntime (2) with 2 files willl be created Configure_. |

N (o | [
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https://duythanhcse.files.wordpress.com/2017/05/kotlin_3_h1.png
https://duythanhcse.files.wordpress.com/2017/05/kotlin_3_h2.png

O man hinh New Project bén trén, ban chil y goc phai trén cing c6 button “New”
cung hang véi Project SDK. Pay chinh 1a noi chon duong dan ma ban da cai dat JDK,
ban bam vao Button nay dé tré chinh xéc toi noi ma ban di cai dit (nén cai JDK tir ban
1.8 tr& 1én). Muc danh sach bén dudi cac ban checked vao Kotlin (Java). Sau khi cu
hinh xong ban s€ c6 giao dién tuong tu nhu dudi day:

B Hew Progect =
O T — .
P Praject SO [ - '
Download JOK
e Android

Additienal Libranes and Frameworks:
O & Groowy

K Kotlin {Java)

DI Ketsin (JavaSeript)

Intelii) Platfiormm Dlugin

Maven

+* Gradle

8 Groowy
") Griffon

K Kotlin

Empty Project

Use Iihr:l:r. lil KotiinlavaRuntirme (2) n LCreate .
Project level library KotlindavaRuntime (2) with 2 files will be oeated ;Uﬂflgll’L

Ban th'?iy do, ¢ trén JDK da dugc update, tiép theo ban bam Next :
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m Mew Progect

PIUJE!CI FAFTIE Hella'Warld

* Morg Settings

Praject jocathan: | [<\Eleaming'Katlin\Code_Exarmp IE'.HtIIm'l'clrll:i

Preveous m Cancel Helg

Muc Project name: Tén cua du an, ban dat “HelloWorld”

Muc Project Location: Noi luu trit dy an, ban tro té1 thu muc ma ban mudn luu

Sau d6 bam Finish dé tao Project HelloWorld. Néu chuong trinh kiém tra thay
duong dan chua ton tai thi s& xuat hién ctra s6 xac nhan dé tao:

Directory Does Mot Exist *

T

The project directorny
"DnElearning\Keotlin\Code_Exarnple\HelloWeorld"
does not exist. It will be created by Intelli) IDEA.

Ta bam OK dé dong ¥ tao dudng dan luu Project HelloWorld.

bay 1a man hinh cAu trac Project Kotlin dugc tao ra:

12



https://duythanhcse.files.wordpress.com/2017/05/kotlin_3_h41.png
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m HelloWerld - [D:\Elearning'Kotlin\ Code_ExampletHelloWerld] - Intelli) IDEA 2017.1.3
File Edit View Mavigate Code Analyze Refactor Build Run Teoels VCi Window Help

!, HelloWorld

G Project D & | B I
v HelloWorld [:\Elearning'Kotlin\Code_Example\HelloWorld
v [0 idea

v [ libraries

f! KotlinlavaRuntime.xml

E

.+ misc.xml

&

» modulesxml

2

s+ workspacexml
[0 sre
I HelloWorld.iml
v Il External Libraries
» P 18> C\Program Files\Java\jdk1.8.0_60
v [ KetlinJavaRuntirme
e a kotlin-reflect.jar library root
> a kotlin-runtime,jar library root

— Thu muc .idea cho ta céc tép tin c4u hinh, tham chiéu thu vién.
— Thu muc src 1a noi luu trir cac tap tin, 16p source code cho dy an.

— File HelloWorld.iml ban chit 1a mot file XML, dugc luu cac thong s6 cAu hinh mac
dinh cho du an.

— External Libraries: Thu vién lién két ngoai: Bit budc phai c6 JDK,
KotlinJavaRuntime, cac thu vién nay s€ dugc tham chi€u trong tap tin

KotlinJavaRuntime.xml.

Pé tao mot Ma ngudn bang Kotlin ta tién hanh: BAm chudt phai vao thu muyc
src/ chon New/ chon Kotlin File/Class:

13
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m HelloWerld - [D:\Elearning®Kotlin\Code_ExamplebHelleWerld] - Intelli) IDEA 2017.1.3
File Edit View MNavigate Code Analyze Refactor Build Run Toels VC5 Window Help

- HelloWorld | = src

& Project - (3] % | 25~ 1+
¥ NG HelloWorld [:\Elearning\Kotlin\Code_Example\HelloWorld
¥ JAdea
¥ libraries
o 16 Cut Crl+X
o 1[G Copy Ctriec = File
s Copy Path CtrleShifte- = cratch File Ctrl+ Alt+ Shift+|nsert
e Copy as Plain Text " Package
mHell  copy Reference Ctrl+ Alt+ShiftsC @ FXMLFile
v |l External [l Paste Cirley @ package-infojava
[ < 1.0 -
. 'br: j  FindUsages AfteF7 o HTMLFile
il et .-
> I 1 Find in Path... CtrleShifte f 0 JavaFXApplication
8 :
» Hi Replace in Path... Ctrl+Shift+R 4 Singleton
B Analyze ) @ XSLT Stylesheet
Refactor b Edit File Ternplates...
Add to Favorites b GUI Form
Show Image Thumbnails Ctrl+5Shift+T Dialeg
Form Snapshot
Reformat Code CorleAltsL E‘ »
Ontimize Imnors Ctel+ Alt+ ) il FEsouree Bundie

Man hinh yéu cau tao Kotlin File xuat hién nhu dudi day:

B Mew Kotlin File/Class ey

Name: | appl ] Tl

Kind: | " File =
| Cancel | | Help |

Muc Name: Ban dat tén tuy y, vi du Tui dat 1a app

Muc Kind: Chon File(bai nay s& chon File, cac bai sau tuy truong hop ma ta
chon cac loai khéc trong combobox)

Nhan OK d¢é tao, ta thay cau triic source code s€ nhu sau:

14


https://duythanhcse.files.wordpress.com/2017/05/kotlin_3_h7.png
https://duythanhcse.files.wordpress.com/2017/05/kotlin_3_h8.png

m Hello\Wardd - [0\ Elearning'Kotlin' Code_Example\HelloWarld] - [Hello'Word] - .srchappukt - Intelll IDEA 2017.1.3
File Edit View Mavigate Code Analyge Refactor Build Run Toek VOS5 Window Help
HeelloWorid src ¢ (g applt
B Project - A - T & appkt
HelloWarld
.idea
sre /** Created by cafe on 23/05/2017. ...*/f
¢ appkt
s HellaWerldirml
1111 Exterral Liksrarses
<182
EotinlavaRuntime
& kothn-reflect.jar
& bothn-rurtime jar

Nhu vay ban quan sat thdy, phan mo rong cta Kotlin 12 kt, ta tién hanh Coding
dé xuat ra dong thong bdo chat nhat qua dat “Hello World! I’m http://ssoftinc.com/*:

Trong man hinh soan thao coding ctia app.kt, ban chi can go chir main roi nhan
t0 hop phim ctrl+space, ham main day du sé dugc xuat hién:

i app.kt

+/** Created by cafe on 23/05/2017. ...*/

4 main

. R - .
main main () function
Dot space and some other keys will also close this lockup and be inserted into editor

Khi ban nhan Ctrl+spacce ban thiy dong mau xanh bén trén xuét hién véi chir
main() function==>ban chi can nhan Enter 13 tu dong xuét hién 1énh dﬁy dua (méy cai
nay goi la Template, cha c6 gi cao si€u dau, ta co thé tu cAu hinh dugc. Con déy la cac
Template mac dinh cta IntelliJ IDEA):

r app.kt

+/*%* Created by cafe on 23/05/2017. ...*/
4 B fun main(args: Array<String>) {

6 }
7 |

O trén ban thiy cu trac ham main, v6i tir khéa fun (tirc 1a function), bén trong
la cac arguments input dau vao khi chay ma 1énh (thuong dugc dung dé truyén thong
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sd goi qua lai gifra cac img dung khac nhau). Ban mudn xuat dong 1énh thong béo ra
man hinh thi viét bén trong ham main, vi du:

£ appkt |

+/** Created by cafe on 23/05/2017. ...*/
4 K fun main(args: Array<String>) {
print("Hello World! I'm http://ssoftinc.com/")
}

Ban quan sat n6 c6 gi la voi Java? két thuc cau 1énh khong phai g& chim phay ding
khong?

Bay gio lam sao dé chay duoc doan 1énh nay? ta c6 thé vao menu Run/Run. Hodc bim
chudt phai vao app.kt r61 chon Run App.kt nhu hinh duéi day:

x appt

t/** Created by cafe on 23/05/2017. ...*/
1 K fun main(args: Array<String>) |{
print ("Hello World! I'm http://ssoftinc.com/")

Copy Reference Ctri+Alt+Shift+C
i1 Paste Ctrl+V
Pastg from History... Ctrl= Shift+V
Paste Simple Ctri+Alt+Shift+V
Column Selection Mode Alt+Shift+Insert
Find Usages Alt+FT
Refactor L
Folding L
Analyze L
Go To »
Generate... Alt=|nsert
Recompile 'app.kt’ Ctrl+Shift+F9

Run "AppKt'
K Debug 'AppKY
K3 Run ‘AppKt with Coyerage

Ban chd chuong trinh bién dich va chay ra két qua nhu dudi day:
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B Wi - | DV E besrvarags Kt st D gk Evtnphe HelboWhold] - [HelloWadd] - vsndLapp i - Imigikl DES 2017 - )

Fhe Edn Yew Plwigeie Cede Sasbge Felaior fuld B Joolr YIE fedow ey
bW ikl K EEpkt b Appik | I I
@ appt
Hcli i
=1}
on /** Craatsd by cafe on 23/05/2017 +
. E fun main(args: Array<3tring>) |
L Hedc@orid. i print{*Helloc World! I'm http://ssoftinc.com/™)
Edte |
[ PRI i
dhr el ri
b g
__I'.
F
r,
-
-
#
"
-
LT =TT //
L L L] inc: com ke
=
Ne A
.
Bai tap:
.

Viét chuong trinh in ra man hinh ho va tén ctia chinh minh.
Bai tap nang cao:
Viét chuong trinh in ra méan hinh thong tin ctia ban than nhu mau sau:
- Ho tén: Nguyén Vin A
- Lop: 20.1UDPM
- Pia chi: Can Tho
Nhirng trong tim cin chu y trong bai:
- Trinh bay dugc khai niém ngdn ngir Kotlin.
- Cai dat dugc moi truong 1ap trinh Kotlin.
- Viét duoc ung dung dau tién cua Kotlin.
Yéu ciu vé danh gia két qua hoc tap:
Noi dung:
+ V¢ kién thire: Trinh bay duoc khai niém ngén ngir Kotlin.
+ V& k¥ nang: Cai dat dugc méi trudng lap trinh Kotlin.
+ Nang luc tu chu va trach nhiém: Ti mi, can than, chinh xac, ngan nép trong cong viéc.
Phwong phap:
+ Vé kién thirc: Puoc danh gia bang hinh thirc kiém tra viét, tric nghiém, van dap
+ V& k¥ nang: Viét duoc tng dung dau tién cua Kotlin.

+ Nang luc tu chu va trach nhi¢m: Ti mi, can than, chinh x4c, ngan nap trong cong viéc.
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BAI 2: BIEN, KIEU DU LIEU VA NHAP XUAT VOI KOTLIN
Ma chwong: MD 20 - 02

Gioi thiéu:

Trong chuong nay trinh bay nhirng néi dung can ban vé kiéu dir liéu cua Kotlin,
cach khai bao bién va ép kiéu, va cach dé nhap dir lidu tir ban phim
Muc tiéu caa bai:

— Trinh bay duoc céc kiéu dir liéu cta Kotlin.

Khai bao dugc bién va ép kicu.

Viét dugc ing dung nhap dit liéu tir ban phim.

Thuc hién céc thao tac an toan véi may tinh.

Noi dung chinh:
1. Cac kiéu dir liéu ciia Kotlin

Mbi mot ngdn ngir lap trinh déu cung cap mot s6 kiéu dir liéu c6 san dé ta luu trix
xu ly. Kotlin ciing vdy, n6 cung cap hang loat ki€u dir li¢u nhu s6 thuc, s6 nguyén, ky
tur, chudi, luan 1y va mang... C6 dicu 1a moi kiéu dir liéu trong Kotlin déu 1a huéng doi
tuong. Viéc nam chac y nghia cua tung ki€u dit liéu giup ta Iya chon céach khai bao bién
c6 kiéu phu hop, gitp to1 vu hoa hé thong.

Céc kiéu dir liéu dugc xay dyung sin trong Kotlin:

Double
Sd thue
Kiéu s6 < . Float

Long

Kiéu Ky tw
DoubleArray
FloatArray
Kiéu Strings
Kiéu Dir Liéu LongArray
Kiéu luan Iy IntArray
ShortArray
Kiéu Arrays ByteArray
BooleanArray
CharArray
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S6 thuce s& ¢6 2 loai d6 1a Double va Float, Néu cé héng s6 dé xac dinh no 1a sb
thuc nao thi ta c¢6 thé thém ky ty f hodc F dang sau hang so do:

vi du: 113.5 —>s6 Double , con 113.5F hodc 113.5f —>sb Float

S6 nguyén co 4 loai : Long, Int, Short, Byte . Ta cha ¥ truong hop hang s6 cua
Long va Int bang cach thém ky tu L

vi du: 113—>s6 Int, con 113L —> sé Long (khong dung 1 thudng)
2. Khai bao bién va ép kiéu
Ta c6 thé khai bao bién cho cac kiéu dir liéu nay nhu sau:
var tén_bién : Kiéu Dir Liéu=Gia_Tri Mic Pinh
vi du:
Ivar x:Long=100L
2var y:Double=113.5
3var f:Float=113.5f
4var i:Int =113
Svar s:Short=8
6var b:Byte=1
Ta dé y véi Kotlin thi khong can thém dau cham phay khi két thic 1énh
Kiéu ky tu dung dé luu trir mot ky ty nim trong nhay don:

lvar ¢:Char='c'

Kiéu chudi dung dé luu tap cac ky tu duoc dé trong cip nhay do6i, dung dbi twong
String dé khai bao:

lvar ten:String="Nguyén Vin A"

Ngoai ra ta c¢6 thé khai bao chudi trén nhiéu dong bing cach dé trong cip 3 dau nhay
kép:

fun main(args: Array) {

var ten:String="Nguyén Vin A"
var address:String="""

s6 24 duong 7, khu phd X
phuong 5, Quan 9

TP.HCM
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println(address)
b

Kiéu luan ly dung do1 twgng Boolean dé khai bao, Ki€u dir liéu nay sé luu trir 2
gia tri true hodc false, kiéu nay rat quan trong, dugc str dung nhiéu trong viéc kiém tra
cac diéu kién:

lvar kq:Boolean=true )

Trong qua trinh tinh toan doi khi két qua tra vé khong con giong vai ki€u dix
liéu chi dinh ban d4u nén ta can ép kiéu

Khi ép kiéu thudng ta gip 2 trudng hop:

- Ep kiéu rong

Pua tir kiéu c¢6 vung luu trit nho 1én kiéu c¢6 ving luu trit 16n==>khong so mat
mat dir liéu.
Vi du: Byte=>Short=>Int=>Long=>Float=>Double

- Ep kiéu hep

Pua tir kiéu c¢6 ving luu trir 16n vé kiéu c6 ving luu trit nhé==>co thé bi mat
mat dir licu
Vi du: Double=>Float=>Long=>Int=>Short=>Byte

Trong Kotlin, bat ky kiéu dit liéu number nao ciing c6 san cac phuong thirc :

= toByte(): Byte

= toShort(): Short

= tolnt(): Int

= toLong(): Long

= toFloat(): Float

= toDouble(): Double
= toChar(): Char

Céc phuong thire trén thuong duoc goi 1a ép kiéu tudng minh (chi dich danh kiéu
dir liéu nao s€ dugc ép v€), con goi tiéng anh cho n6 sang miéng la Explicit Conversion.

Ta thtr chay doan ép kiéu sau:
Ivar X:Int=10
2var D:Double=X.toDouble()
3
4println("X="+X)
Sprintln("D="+D)
Két qua X =10, va D 13 10.0 vi 10 duoc dua vé sé Double 1a 10.0
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Truong hop nay 13 ép kiéu rong ==> Pua tir kiéu c6 ving luu trit nho hon 1én
ki€u dir li€u c6 vung luu trir 16n hon

3. Nhap dir liéu tir ban phim

Véi Kotlin, dé nhap dir liéu tir ban phim ta ding ham readLine(), hAm nay nim
trong thu vién mac dinh kotlin.io

Ham readLine() s¢€ tra vé mot chudi dit lidu duogc nhdp vao tr ban phim hoac la
gida tri null néu nhu khong cé dir liéu.

Tur chudi két qua nay ta cé thé ép kiéu dir liéu vé bat ky kiéu nao ma ta mong
muodn ing vo1 gia tri nhap vao cho phu hop.

Vi du dé nhap mot chudi:

fun main(args: Array) {
println("Tén cua ban la gi?:")
var ten:String?= readLine()
println("Ban nhap tén:")
println(ten)

}

4. Xuit dir liéu

Trong Kotlin dé xuét dir liéu ra man hinh ta diung 2 ham chinh d6 1a print() va
println() . Hai ham nay thudc thu vién kotlin.io

Ham println() dung dé xuét dif liéu trén cac dong khac nhau, vi du:

println("Obama")
println("Putin")
println("Kim Jong Un")

Ngoai ra Kotlin cling cung cdp mot s6 ky tu dac biét dé ta diéu hudng cach thic
hién thi dir liéu, chang han nhu:

- \n dé Xudng dong
= \t dé thut dau dong
= \” dé trich dan
Bai tap:
Viét chuong trinh in in ra man hinh 5 s6 16 tir 1 dén 10, mdi s6 déu xudng dong.
Bai tap nang cao:

Viét chuong trinh cho phép ngudi ding nhap hai sé A va B. Sau d6 thuc hién 4
phép toan co ban trén 2 s6 do 1a cong trir nhan chia.
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Nhiing trong tim cin chu y trong bai:

- Trinh bay duoc céc kiéu dir liéu cta Kotlin.

- Khai bao dugc bién va ép kiéu.

- Viét duoc tng dung nhép dit liéu tir ban phim..

Yéu ciu vé danh gia két qua hoc tap:

Noi dung:

+ V& kién thtrc: Trinh bay duoc cac kiéu dit liéu cua Kotlin.

+ V& k¥ nang: Viét dugc tmg dung nhap dir liéu tir ban phim.

+ Nang luc tu chu va trach nhiém: Ti mi, can than, chinh xac, ngan nép trong cong viéc.
Phwong phap:

+ V& kién thirc: Puoc danh gia bang hinh thirc kiém tra viét, tric nghiém, van dap
+ V& k¥ ning: Viét duoc tng dung nhap dit liéu tir ban phim.

+ Nang lyc tu cha va trach nhiém: Ti mi, can than, chinh x4c, ngan nap trong cong
viéc.
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BAI 3: LENH CO CAU TRUC
Ma chwong: MD 20 - 03

Giéi thiéu:
Trong chuong nay trinh bay nhitng ndi dung cin ban vé cac 1énh diéu khién, 1énh
vong 1ap va xur 1y ngoai 1€ trong Kotlin.

Muc tiéu caa bai:

— Trinh bay duoc cau trac 1énh If-Else va When.

— Trinh bay dugc cau tric 1énh vong lap.

— Viét dugc img dung c6 dung 1énh diéu khién va vong lap .

— Thuc hién cac thao tac an toan vo1 may tinh.
N0i dung chinh:
1. Lénh diéu khién If - Else

Véi Kotlin thi if, else ngoai viéc dong vai tro 1a mot tap 1énh diéu kién (ciu tric truyén
thong), né con 1a mdt bi€u thirc tra vé gia tri kha thu vi.

Ta vao ciu tric if truyén théng, ci phap:
if (<expression>)
{

<statement>

}

Céu trtc if & trén chi quan tam toi diéu kién dung, khi <expression> trong if diing thi s&
thuc hién cac 1énh <statement> & bén trong if.

Luu dd hoat dong:
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expression

false

/ statement /

(e

Vi du, kiém tra diém Trung binh >=5 thi ghi dau:
fun main(args: Array) {
var dtb:Double=8.0;
if(dtb>=5)
{

println("Dbau")
}
}

Ta vao cau truc if va else truyén thong, ca phap:
if (<expression>)

{

< statement 1>

else
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< statement 2>

Céu tric if else quan tam t&i didu kién dung va sai. Néu <expression> dung thi
ndi dung <statement 1> cua if sé dugc thyc hién, néu <expression> sai thi nfi dung
<statement 2> cia else s& dugc thyc hién. Dy 1a mot trong nhitng cdu tric phd bién
nhat dugc sir dung rit nhiéu trong qua trinh kiém tra diéu kién.

Luu dd hoat dong:

false

true

statement | statement2

O

| Exit |

Vi du, kiém tra diém Trung binh >=5 thi ghi dau, <5 thi rét:

1 fun main(args: Array) {
2 var dtb:Double=4.0;
3 if(dtb>=5)

4 {

5 println("Dau")
6}

7 else

8 {

9 println("Céo pho")
10}

11}
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Ta c6 thé 10ng ghép cac if else vao véi nhau:
Vi du: Nhap vao mot diém Trung binh [0..10], kiém tra diém nay d4u hay rét:

fun main(args: Array) {

var dtb:Double=0.0; 7

println("Mo1 ban nhdp di€m trung binh:")
var s:String?= readLine()

if(s!=null)

{

dtb=s.toDouble()

if(dtb>=0 && dtb=5)

{

println("bau"
}

else

{
println("Rét")

}

}

else

{ .
println("Thim phai nhap diém [0...10]")
}

}

else

{

println("Thim nhap lui")

}

}

Nhu vy ¢ trén ta dd hoc duogc cach tiép can if else theo phuwong phap truyén
thong (nhu 1a mot bi€u thuc di€u kién). Bay gio Tui s€ trinh bay diém mai if else trong
Kotlin d6 1a n6 hoat dong nhu mot bicu thire tra vé két qua:

Vi du: cho 2 s0 a va b, tim s0 16n nhat:

Cich viét theo biéu thirc Cich viét truyén thong

fun main(args: Array) {

fun main(args: Array) { var a:Int=10

var a:Int=10

B var b:Int=15
Xzi ?ngl(tif var max:Int
max=if (a>b) a else b i(;;fz
println("S6 16n nhat ="+max)
: else

max=b
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println("S6 16n nhat ="+max)

}
Chu ¥ khi viét if v6i dang biéu thuc tra vé két qua thi bit budc phai co else

Ngoai ra biéu thtc if else cling cho phép viét dang block 1énh {}, dong 1énh cubi
cung trong moi block d6 chinh 1a két qua tra vé, vi du:

fun main(args: Array) {
var a:Int=10

var b:Int=15

var max = if (a>b) {
println("Choose a")

a

} else {
println("Choose b")

b

}

println("max ="+max)

}

Poan 1énh trén khi chay sé ra két qua:

Choose b
max =15

Gia tri a & cudi if, gia tri b & cudi else 1a két qua tra vé va gan vao cho bién max.
2. Lénh diéu khién When

Véi Kotlin, biéu thitc switch da dugc thay thé boi biéu thirc when. When hoat
dong rat manh mé, da nang, dap ting dugc nhicéu truong hop xtr 1y cho 1ap trinh vién. Hi
vong vdi 6 vi du chi tiét trong bai ndy s€ gitp cac ban nam chac vé cach thirc hoat dong

ctia when, c6 thé ap dung nhuan nhuyén vao cac bai thuc té khac phire tap hon.

Ct phap tong quat cia when:

when(<expression>){
<value 1> -> <statement 1>
<value 2> -> <statement 2>

else -> <statement else>
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when lay gia tri trong <expression>, dem so sanh vdi cac <value> bén trong ,
néu trung khép vdi value ndo thi <statement> do s€ dugc thuc thi. Néu tat ca <value>
deu khong khop vai <expression> thi else s€ dugc thuc hién.

Luu dd cia when c6 thé duoc hoat dong nhu hinh dudi day:

false |

expression
= m yvglue n?

Vidu 1:

fun main(args: Array) {
var value:Int=2
when(value)

{
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1->println("Hello Obama")
2->println("Hello Putin")
3->println("Hello Kim Jong Un")
else-> println("Hello Everyone!")

b
j

Khi chay doan coding trén thi dong “Helo Putin” s& dugc xuit ra man hinh.
3. Lénh vong lap
3.1. FOR
Loai for thir 1 — Duyét tuan tir hét gia tri trong danh sach (closed range)

for (iin a..b)

{
j

Xt 1y bién i

Véi ¢l phap o trén thi bién i thyc ra 1 bién budc nhay, n6 ty dong ting dan tir a
cho t61 b. Ta c6 thé thay tén bién 1 thanh tén bién bat ky

Vi du 1: Viét chuong trinh tinh giai thira cia mét s6 nguyén duong n:

fun main(args: Array) {
var gt:Int=1

val n:Int=5

for (1in 1..n)

{

gtr=i

h

println("$n!=$gt")

h

Loai for thir 2 — Duyét tuan tu gan hét gia tri trong danh sach (half-open range)

for (i in a until b)

{
}

Xt 1y bién i
Vi ca phap ¢ trén thi bién i thuc ra 13 bién budc nhay, n6 ty dong tang dan tir a cho
to1 gan b. Ta c6 the thay tén bien i thanh tén bién bat ky

Loai for thir 3 — Piéu hudng budc nhay step
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for (iin a .. b step x)

{
Xir Iy bién i
}

V6i ¢l phap ¢ trén thi bién i thuc ra 1a bién budc nhay, né ty dong ting dan tir a cho
td1 b, nhung moi lan duyét né tang theo x don vi. Ta cé thé thay tén bién i thanh tén
bien bat ky

Loai for thir 4 — Piéu hudng budc nhay downTo

for (iin b downTo a)

1
b

Xitr Iy bién i

Vi ¢l phap ¢ trén thi bién i thuc ra 1a bién budc nhay, nd ty dong giam dan tir
b cho t6i a, nhung mdi 1an duyét n6 giam 1 don vi. Ta c6 thé thay tén bién i thanh tén
bien bat ky

hoac

for (iin b downTo a step x)

{
b

Xt 1y bién i

Loai for thir 5 — Lap tap dbi twong
for (item in collection)
{
println(item)
b
Cau trac for trén s& duyét ting ddi tuong trong mot tap dbi tuong
3.2. WHILE

Pay ciing 1a mot trong nhimng cau tric lap kha pho bién trong cac ngdn ngir lap trinh
khong riéng gi Kotlin, ct phap:

while(expression)
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statement

}

Cac budc thuc hién:

= BIl: Expression dugc dinh tri
= B2: Néu két qua la true thi statement thyc thi va quay lai Bl
= B3: Néu két qua la false thi thoat khoi vong 1ap while.

Dé thoat vong liap: dung break

Dé di chuyén sém qua lan lip tiép theo : dung continue

Luwu y: Lénh trong while c6 thé khong dwgce thwe hién 1in nao do ngay tir diu
expression khong théa

Luu dd hoat dong:

talse

# sartement /

3.3. DO..WHILE
Cu phap vong 1ap do...while:

do
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statement

}

while(expression)

Cac buoce thue hién:

—B1:Statement duoc thuc hién

—B2:Expression dugc dinh tri.

—Néu expression 1a true thi quay lai buéc 1

—Néu expression 1a false thi thoat khoi vong lap.

Dé thoat vong lap: dung break

Pé di chuyén sém qua lan lap tiép theo : dung continue

Luwu y: Lénh trong do...while chic chin dwoc thye hién it nhat mot lan.

l

statement

Luu dd hoat dong:

mrue

expression
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4. Lénh xir ly ngoai 1¢
Khi 1ap trinh thudng chung ta gip 3 cap do 13i:
= Lbi bién dich
- Ldi runtime exception

= Loi logic exception — sai nghiép vu yéu cau

Va khi gip 16i thi thuong c6 2 hanh vi véi 16i: Khong quan tim (Unchecked
error) va quan tam(Checked error)

Dé huéng téi lap trinh vién chuyén nghiép thi ta cin quan tam téi nhing 15i
nay, phai ki€m tra can than dé khi c6 gap 161 xay ra thi chuong trinh van ti€p tuc ma
khong bi tdt ngang.

Kotlin hd tro chung ta ¢t phéap tong quat dé xu 1y biét 1& nhu sau:

try {

// viét 1énh & day va cac 1énh nay c6 kha nang sinh ra 161

}

catch (e: SomeException) {
// handler 16i & day -> thong béo 13i chi tiét dé biét ma sira cai gi
b

finally {

// optional finally block — cho du c6 16i hay khong c6 16i xdy ra thi block luén luon
thuc hién

}

Bai tap:
Viét chuwong trinh tim s6 16n nhat trong 2 s6 A, B. Vi A va B nhép tir ban phim.
Bai tap nang cao:
Viét chuong trinh doi 1 s6 thap phan nhap tir ban phim sang nhi phan
Nhirng trong tim céin chu y trong bai:
— Trinh bay duoc cau trac 1énh If-Else va When.
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— Trinh bay dugc cAu trac 1énh vong lap.

— Viét duoc ing dung c6 dung 1énh diéu khién va vong lip .

Yéu ciu vé danh gia két qua hoc tap:

Noi dung:

+ V& kién thire: Trinh bay dwogc cu trac 1énh If-Else va When, vong lap.

+ V& k¥ ning: Viét dugc tmg dung c6 dung 1énh diéu khién va vong lip .

+ Nang luc tu chu va trach nhiém: Ti mi, can than, chinh xac, ngan nép trong cong viéc.
Phwong phap:

+ V¢ kién thuc: Puoc danh gia bang hinh thirc kiém tra viét, tric nghiém, van dap

+ V& k¥ ning: Viét duoc tng dung c6 dung 1énh diéu khién va vong lap .

+ Nang lyc ty chu va trach nhiém: Ti mi, can than, chinh xac, ngdn nap trong cong
viéc.
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BAI 4: MANG, CHUOI VA COLLECTION
Ma chuwong: MD 20 - 04

Giéi thiéu:

Trong chwong nay trinh bay nhitng ndi dung cin ban vé qua trinh lich st hinh
thanh mang may tinh va céac khai niém can ban ciia mang may tinh.
Muc tiéu caa bai:

Trinh bay cu triic mang trong ngdn ngit Kotlin.

Trinh bay cau tric chudi trong ngdn ngir Kotlin.

Trinh bay cau tric collection trong ngdn ngit Kotlin

Viét dugce ung dung c6 dung mang, chuoi va collection.

Thuc hién cac thao tac an toan véi may tinh.

N0i dung chinh:

1. Mang

Pé khai bao va cip phat mang ta lam nhu sau:

var M:IntArray= IntArray(n)

Véi n 12 s6 phan tir luu trit t6i da cia mang.

M la mét mang luu trix tap cac kiéu dir liéu Int (lwu trit t6i da n phén tir). Ta ciing

6 thé noi M 1a mot ddi twong co kiéu IntArray. Tuwong ty nhu cic ngdn ngit lap trinh
khac, Méang cling luu chi so tir 0, cho phép truy suat cac phan tur thong qua chi so:

] ~ 5
Chi so
----'

Ming M Hﬂﬂﬂﬂﬂ-ﬂ

Phan tir M[3]

Nhung céac ban can chu ¥ 13 viée truy suat phan tir chi 1a mot chirc nang vo cung
nho trong méng ctia Kotlin, vi véi Mang trong Kotlin n6 rit phong ph1'1 cac phuong thirc,
n6 1a mot doi tuong duoc Xay du'ng Vol VO van phuong thire xtr Iy rat hiéu qua: Tim min,
max, trung binh, tong, tim kiém, sip xép..

Liét ké mot s6 thudc tinh va phwong thirc thuong dung ciia Mang (di nhién con rat nhiéu
phuong thirc khac, khi nao gap thi cac ban nghién ctru thém):
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Tén Thugc tinh/phwong thirc Mo ta

size Thudc tinh tra vé kich thudce thuc sy cta mang

il Inﬁexﬂer chf) phép truy suét va thay d6i gia tri tai vi

trl 1 cua mang

count/count{} dém/ dém co diéu kién

min() ham tra vé s6 nho nhét trong mang

max() ham tra vé s6 10n nhét trong mang

sum() ham tra vé tong mang

average() ham tra vé trung binh mang

sort() sap xép mang ting dan

sortDescending() sap xép mang giam dan

filter{} Tim kiém/loc danh sach trong mang

reverse() bao mang

contains() Kiém tra Mang c6 chira phan tir nao d6 hay khong
2. Chudi

Pé khai bao chudi trong Kotlin ta ding:

var s:String="Obama”
hoac

var s:String?="Putin”

Mot chubi trong Kotlin s& c6 cac thudc tinh va phuong thire sau(rat rat nhiéu
phuong thirc hitu ich, nhung Tui chi ¢é thé liét ké mdt s6 ma thoi):

Tén Thudc tinh/

phuong thirc
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length thudc tinh tra vé chiéu dai ctia chudi

. X, Tra vé vi tri dau tién tim thiy, khong tim tha

indexOf(chuoi) . A 4 y & y
tra vé -1

lastIndexOf(chudi) lastIndexOf tra vé& vi tri cudi ciing tim thay

contains(chudi con)

Contains Kiém tra chudi con c6 nam trong
chuoi s?

subString(vt)

Trich loc toan bo bén phai chudi tir vt

subString(startIndex,endIndex)

Trich loc gitta chudi nim gitta start t&i end
index

replace(chudi cii, chubi méi)

DOoi toan bo chudi cii thanh chuoi moi

replaceFirst(chudi cii, chudi méi)

D61 chuoi cii thanh chudi méi1 nhung chi ap
dung cho chuoi cii dau tién

trimStart x6a khoang trang du thira bén trai
trimEnd x6a khoang trang du thira bén phai
trim x6a khoang trang du thira bén trai va phai

compareTo(chudi s2)

So sanh 2 chudi c6 phan biét chit HOA va
chir thuong

=0 khi s1=s2
>0 khi s1>s2

<0 khi s1<s2

compareTo(s2, ignoreCase = true)

So sanh 2 chudéi KHONG phan biét chit
HOA va chit thuong

=0 khi s1=s2
>0 khi s1>s2

<0 khi s1<s2
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plus(chudi x) N6i chuoi x vao chuoi goc

split(chudi tach) Tach chudi gdc thanh List<String>
toUpperCase Chuyén chudi thanh IN HOA
toLowerCase Chuyén chudi thah in thuong

3. Collection

Khong gidng nhu cic ngdn ngir 1ap trinh khac, Kotlin phan biét rd 2 loai
Collections(Mutable collections va Immutable collections).

Mo hinh 16p ké thira cta cac Collection trong Kotlin/java:

lterable<out T> L7} Mutablelterable<T>
Collection<out T> (7] 'luuuhhcnlmmm:
2 A
Set<out T> ] MutableSet<T>
AN
List<out T> <} MutableList<T>
AN
Java.utiLArrayList<T> java.util. HashSet<T=>

Mutable Collections 1a tip cac 16p dung dé luu trit danh sach dir liéu va co
thé thay d6i kich thudc dugc

Immutable Collections 14 tap cac 16p dung dé luu trit danh sach dir liéu va khong
thé thay d6i kich thudc dugc

C4 2 loai Collections nay rat dé tao va st dung, chi khac nhau chut xiu & muc
dich sir dung cua lap trinh vién.

Trong gi6i han bai hoc ndy chi trinh bay vé MutableList va List, cac 16p
Collection khéc céc ban ty tim hiéu thém néu trong du an c6 gap.

MutableList La collection c6 thé thay d6i kich thudc dit liéu: C6 thé thém, stra,
xo0a...
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List La collection chi c¢6 nhiém vu readOnly, dung dé hién thi thong tin. Va di
nhién no s€ to1 wu bd nhd hon so vo1 MutableList. Do d6 néu nhu ban chi muodn hién thi
thong tin thi nén dung List.

Céc collection trong Kotlin khong c6 cac Constructor khai tao riéng, ma n6 thong
qua cac ham mutableListOf(), listOf() dé khoi tao

Vi du 1 duéi ddy minh hoa cach khéi tao 2 collections:

lvar ds1:MutableList =mutableListOf()
2var ds2:List = listOf()

O trén 2 dbi tuong dsl va ds2 dugc khoi tao véi danh sach r5ng.
Ta c6 thé khéi tao v6i mot sb dir liéu ban dau,
Vidu 2

Ivar ds1:MutableList =mutableListOf(5,6,1,0,4)
2var ds2:List = 1istOf(1,2,3,4)

O trén dsl duoc khai tao mic dinh véi 5 phén tir va ta c6 thé thay doi thong tin, kich
thudc dsl

ds2 duoc khoi tao mic dinh véi 4 phan tir va ta khong thé thay doi thong tin, kich thudc
ds2. Khi ta dung List tirc 1a trong dau ta mudn rang n6 1a readOnly, chi hién thi dir li¢u

ma thoi.

Dudi day 13 mot s6 phuong thie thudng dung véi MutableList/List:

Tén Thudc tinh/phwong thire Mo ta
: Thudc tinh tra vé kich thuéc thuc sy cua

size :
Collection

i Indexer cho phép truy suét va thay doi gia tri tai vi
tri 1 cua collection

add() Thém mét phan tir

addAll() Thém nhiéu phan t

removeAt() Xoa theo vi tri

remove() X6a theo ddi tugng
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removelf{} X6ba theo diéu kién

clear() Xba toan bo danh sach
sort() Sép xép tang dan
sortDescending() Sép xép giam dan
filter { } Loc dir licu
: Kiém tra Collection c6 chira phan tir ndo d6 hay
contains() N
khong
Bai tap:

Viét chuong trinh nhap vao 2 s6 nguyén duong. Thuc hién chuyén 2 s6 dé sang
nhi phan va luu vao mang. Thuc hién phép todn cong nhi phan trén 2 mang da luu so
nhi phan.

Bai tap nang cao:
Viét chuong trinh nhap vao ho tén ctia mot ngudi. Sau d6 dao chir trong tén d6
Vi du: Nhap 1a Nguyen Van A -> Xuat 1a A Van Nguyen
Nhiing trong tim can chi ¥ trong bai:
- Trinh bay cau tric mang trong ngdn ngir Kotlin.
- Trinh bay c4u trac chudi trong ngdn ngit Kotlin.
- Trinh bay c4u trac collection trong ngdn ngir Kotlin
- Viét duoc ing dung c6 ding mang, chudi va collection.
Yéu ciu vé danh gia két qua hoc tap:
Noi dung:
+ Vé kién thirc: Trinh bay cu triic mang, chudi, collection trong ngdn ngir Kotlin.
+ Vé k¥ nang: Viét dugc tmg dung c6 dung mang, chudi va collection.
+ Nang luc tu chu va trach nhiém: Ti mi, cin than, chinh xac, ngan nép trong cong viéc.
Phuwong phap:
+ V¢é kién thic: Pugc danh gia bang hinh thirc kiém tra viét, trac nghiém, van dap
+ Vé k¥ ning: Viét duoc tng dung c¢6 dung mang, chudi va collection.

+ Nang lyc tu cha va trach nhiém: Ti mi, can than, chinh x4c, ngan nap trong cong
viéc.
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BAI 5: HAM
Ma chuwong: MD 20 - 05

Gidi thi¢u:
Trong chwong nay trinh bay nhitng ndi dung cin ban vé qua trinh lich st hinh
thanh mang may tinh va céac khai niém can ban ciia mang may tinh.
Muc tiéu caa bai:
— Trinh bay duogc cac loai gia tri trong Kotlin.
— Tao dugc ham trong Kotlin.
— Viét dugc timg dung c6 dung ham trong Kotlin.

— Thuc hién cac thao tac an toan vo1 may tinh.

N0i dung chinh:
1. Gia tri trong Kotlin

Mot s6 ngon ngit khac c6 cac cau Iénh , 1a cac dong ma khong co gid tri. Trong
Kotlin, hau hét moi thir déu 12 mot biéu thirc va co6 mot gid tri - ngay ca khi gia tri d6 1a
kotlin.Unit

Céc vong lap 1a ngoai 1 d6i v6i "moi thir déu c6 gia tri". Khong ¢ gia tri hop 1y
cho forcac vong lap hodc whilevong lap, vi vay chiung khong cé gia tri. Néu ban cb gang
géan gia tri cua vong lap cho thir gi do, trinh bién dich sé& bao 1.

2. Ham trong Kotlin
Khai b4do ham trong Kotlin c6 ca dang sau:
fun tén ham() {
//
j
fun tén ham() : Kiéu tra veé{
return bién hodc gia tri
//
j
fun tén ham(Kiéu : bién) {
//
h
fun tén ham(Kiéu : bién = “gia tri mac dinh”) {
//
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Bai tap:

Viét chuong trinh nhap vao 2 s6 A va B. Tién hanh tao cdc ham “Cong”, “Trir”,
“Nhan”, “Chia” dé€ tinh 2 s0 m&i nhap
Bai tap nang cao:

Viét chuong trinh tinh giai thira ctia mot s6 nhép tir ban phim dung phwong phap
dé qui

Nhiing trong tim cin chi y trong bai:

— Trinh bay duogc cac loai gia tri trong Kotlin.

Tao dugc ham trong Kotlin.

Viét duge ting dung c6 dung ham trong Kotlin.

— Thyec hién cac thao tac an toan v41 may tinh.

Yéu ciu vé danh gia két qua hoc tap:

Noi dung:

+ V¢é kién thuc: Trinh bay duoc céc loai gia tri trong Kotlin.

+ Vé k¥ nang: Viét dugc tmg dung c6 dung ham trong Kotlin.

+ Nang luc tu chu va trach nhiém: Ti mi, can than, chinh xac, ngan nép trong cong viéc.
Phwong phap:

+ Vé kién thirc: Puoc danh gia bang hinh thire kiém tra viét, tric nghiém, van dap

+ Vé k¥ nang:Viét duoc tng dung c6 dung ham trong Kotlin.

+ Nang luc tu chu va trach nhiém: Ti mi, can than, chinh x4c, ngan nap trong cong
viéc.
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BAI 6: LAP TRINH HUONG POI TUQONG
Ma chuwong: MD 20 - 06

Gidi thi¢u:
Trong chwong nay trinh bay nhitng ndi dung cin ban vé qua trinh lich st hinh
thanh mang may tinh va céac khai niém can ban ciia mang may tinh.
Muc tiéu caa bai:
— Trinh bay dugc cach khai bao 1 16p trong Kotlin.
— Trinh bay dugc khai niém 16p con va ké thira.
— Viét dugc tmg dung co sir dung 16p..

— Thuc hién cac thao tac an toan vo1 may tinh.

N0i dung chinh:
1. Tao l6p vai Kotlin

Kotlin gibéng nhu cac ngdn ngit 1ap trinh khac d6 13 ho tro cai dat lap trinh hudng
d6i twong. Va cac ban can cha y rang, Lap trinh hudng ddi tuong la mot khai niém
chung, ngdn ngir 1ap trinh chi 1a mot trong nhirng cong cu dé trién khai khai niém do ma
thoi. Piéu nay c6 nghia la néu ban di hiéu OOP(object oriented programming) r6i thi
C++, C#, Java, PHP, Python, Kotlin, R, GO....hay bat ky mot ngoén ngit ndo khac s&
dung chung khai niém OOP nay dé cai dt, chi 1a k¥ thuat xir Iy OOP cua cic ngdn ngit
nay nd khac nhau.

Khai bao Tén Lép trong Kotlin:

Véi Kotlin, dé tao mot 16p ta dung tir khoa class giéng nhu cac ngdn ngit lap trinh
khéc:

..........................................

idd

Khong gidng voi cac ngdn ngit khac, Kotlin cho phép khai bao chi mbi Tén Lép ma
khong can co6 bat ky thanh phan nao khac, cach khai b4do nay nhu sau:
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Tén 16p ta nén dit theo quy tic: Ky Ty Pau Tién cta cac Tur phai Viét Hoa, khong
chtra khoang trang. ..

Kotlin hd tro 2 loai Constructors (nhiing ham dic biét, mic dinh dé khai tao cac gia tri
ban dau cho céac doi tugng khi cap phat bd nhé) dé la primary

constructor va secondary constructors

Khai bao primary constructor trong Kotlin:

.....

.....

O trén constructor la tir khoa, bén trong n6 c6 2 doi so, c6 nghia la Lép SinhVien nay
c6 1 Primary construtor c6 2 doi so.

Néu nhu primary construtor khéng c6 chtra cac chu thich (annotations) va céc
modifiers(private, protected,public) thi co6 thé loai bo tir khda constructor khéi khai
bdo, tirc 1a ta c6 thé Khai bdo ngan goi nhu sau:

class SinhVien (ma:Int,ten:String) {

.....

.....

Mot luu ¥ quan trong 1a primary constructor khong thé chira bat ky doan ma nao, néu
muon khdi tao cac gia tri mac dinh cho cac bién khi dung primary constructor thi ta
phai dung khoi [énh init{} , vi du:

class SinhVien (ma:Int,ten:String) {
init {

printin("DPay la primary constructor")
println("Ma=$ma ; Tén =$ten")

}

b

Khi khai bao bién dé sir dung 16p SinhVien & trén ta s& lam nhu sau:

fun main(args: Array) { .
var lanh=SinhVien(113,"Tran Thi Long Lanh")

}

Chay chuong trinh, ta duoc két qua nhu sau:
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DAy 1a primary constructor

M3=113 ; Tén =Tran Thi Long Lanh

Khi khai bao var lanh=SinhVien(113,”Tran Thi Long Lanh”) né s& tu dong tim t&i
primary constructor va ty nhay vao init block dé thuc hién.

Va chu ¥ 13 khéng can dung tir khoa new dé xin cap phat bd nhd nhu C# hay java. ..
Khai bao secondary constructor trong Kotlin:

Ta ciing dung tir khoa constructor dé khai bao secondary constructor trong kotlin, vi
du:

class SinhVien {
constructor()

{

println("PAay 1a secondary constructor 0 d6i s&"

}

constructor(ma:Int,ten: String)

{

println("Pay 1a secondary constructor 2 ddi s6")
println("Ma=$ma ; Tén =S$ten")

h

b

Khai béo sir dung cac secondary constructor:

fun main(args: Array) {
var teo=SinhVien() ‘
var lanh=SinhVien(113,"Tran Thi Long Lanh")

}

Khi chay phan mém ta c¢é cac théng bao sau:

Day la secondary constructor 0 doi so

DAy la secondary constructor 2 doi so.

M3=113 ; Tén =Tran Thi Long Lanh

Khai bao cac thudc tinh cia Lép trong Kotlin:
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Thudc tinh 13 nhirng gi thudc vé d6i twong, vi du nhu 1 Sinh Vién c6 cac thong tin:
ma, té€n, ndm sinh... thi cac thong tin nay la cac thudc tinh cia doi tugng Sinh Vién

Kotlin gidng nhu cac ngdn ngir khac, cung cap mét sd cac Visibily Modifiers (private,
protected, public, default) cho céac thudce tinh:

. . . Lop con ..
Modifiers Lap (Class) Goi (Package) (Subclass) Ngoai
public Co Co Co Co
protected Co Co Co Khong
Khong cé
(no modifier | Co Co co Khong
— default)
private Co Khoéng Khoéng Khong

Vi du:

class SinhVien {
var ma:Int=0
var ten:String=""
constructor()

{

printn("D4y 1a secondary constructor 0 ddi s5")

}

constructor(ma:Int,ten:String)

{

printin("DPay la secondary constructor 2 do6i s6")
println("Ma=$ma ; Tén =S$ten")

}

b

Theo khai bao & trén thi 2 thudc tinh ma va ten dé 1a default Modifier(khong chi dinh
0 loai ndo), thi trong cung mot package cac doi tuong co thé truy suat to1 cac thude
tinh nay:

1 fun main(args: Array) {

2var teo=SinhVien()
3teo.ma=114
4teo.ten="Nguyén Thi Téo"
Sprintln("Thong tin cua Teo:")
6println("Ma ="+teo.ma)
Tprintln("Tén="+teo.ten)
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8}

Pé dam bao tinh dong gbi thi cac thude tinh nén khai bao private, khi thudc tinh khai
bao la private. Lic nay cac doi tuong khong thé truy suat truc ti€p vao cac thudc tinh
duoc ma phai thong qua getter/setter:

Iclass SinhVien {
2private var ma:Int=0

3private var ten:String=
4}

Khi khai bao Modifier 1 private thi ta khong thé 1dy tén ddi tugng truy suat cac thudc
tinh duogc, trc 1a khai bao nhu dudi day s€ bi bao 16i:

Ifun main(args: Array) {
2var teo=SinhVien()

3teo.ma=114
4teo.ten="Nguyén Thi T¢o"
5}

Khai bao cac getter/setter cua Lop trong Kotlin:

Néu cac thudc tinh trong 16p ma dé default va truy suét trong ciing package hodc cac
thudc tinh dé modifier 1a public thi ta khong can khai bdo getter/setter.

Céch khai bao getter/setter trong Kotlin ¢6 khéac biét so voi Java, C# va cac ngobn ngir
khac.

C phap tong quat dé khai bao getter/setter:

var <propertyName>[: <PropertyType>] [= <property initializer>]
[<getter>]
[<setter>]

Vi du:

Iclass SinhVien {
2private var ma:Int=0
3private var ten:String=""
4public var Ma:Int
5get()
6{
7return ma
8}
Oset(value)

104

I 1ma=value
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12}

13public var Ten:String

l4get()

154

l6return ten

17}

18set(value)

194

20ten=value

21}

22constructor()

234

24printIn("P4y 14 secondary constructor 0 ddi s6")
25}

26c¢constructor(ma:Int,ten:String)

274

28printIn("P4y 14 secondary constructor 2 ddi s6"
29printin("Ma=$ma ; Tén =$ten")

30}

31}

Theo cach viét & trén ta c6 2 Getter/Setter Ma va Ten. Cac ddi tuong & ngoai s& khong
truy suat dugc vao 2 thudc tinh ma va ten ma chi dugc truy suat thong qua 2

Getter/Setter Ma va Ten (cht y IN HOA- in thuong)

Céc tir khoa get, set & trén thi phan mém IntelliJ IDEA ciing goi ¥ san cho ta, chi can
g0 ky tu dau 1a né goi ¥ ro1 sau do6 ta nhan Enter ty n6 xuat hién. Véi set ban dé y cé
value 1a parameter mac dinh, dé la parameter nhan gia tri input tir ngoai vao (la thay

d6i thong tin cho thudc tinh ctia d6i tuong).
Vi du triéu goi 16p SinhVien:

1fun main(args: Array) {

2var hanh=SinhVien()
3hanh.Ma=113

4hanh.Ten="H6 Thi Hanh"
Sprintln("Thong tin ctia Hanh:")
6println("Ma:"+hanh.Ma)
Tprintln("Tén:"+hanh.Ten)

8}

Két qua khi chay cac doan 1énh & trén:

Day 1a secondary constructor 0 d6i so

Thong tin ctiia Hanh:




.............................

Tén:Hd Thi Hanh

C6 rat nhiéu trudong hop dé hiéu chinh cach viét get va set & trén, khi nao gip trudng
hop cu thé thi cac ban tim hiéu thém, Tui khong c6 trinh bay ra hét ¢ day duoc.

Khai bao cac Phuong thirc cua Lop trong Kotlin:

Phuong thirc hay con goi 14 hanh vi, cac xur Iy nghiép vu trén d6i twong. Day 1a tap
hop céac strc manh cua doi tuong. Kotlin dung tir khoa fun dé khai bao cac phuong
thirc. Cac phuong thirc nay c6 thé co6 gia tri tra vé hodc khong.

Vi du duéi day bd sung 2 phuong thirc (tra vé gia tri String va khong tra vé gia trj nao
ca):

/**

* Created by cafe on 01/06/2017.
*/

class SinhVien {

private var ma:Int=0

private var ten:String=""

public var Ma:Int

get()

{

return ma

}

set(value)

{

ma=value

}

public var Ten:String

get()
{

return ten

}

set(value)

{

ten=value

}

constructor()

{

println("Day la secondary constructor 0 d6i s6")

}

constructor(ma:Int,ten: String)
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{

println("Pay 13 secondary constructor 2 d6i s6'")
printin("Ma=$ma ; Tén =$ten")
}

fun xuatThongTin()

{

println("Thong tin chi tiét:")
println("Ma = "+ma)
println("Tén= "+ten)

}

fun chiTiet():String

{

var s="Thong Tin Chi Tiét:"
s=s.plus("\nMa="+ma)
s=s.plus("\n")
s=s.plus("Tén="+ten)

return s

}

}

xuatThongTin() 14 phwong thirc khong tra vé gia tri (con goi 14 cac thu tuc) né thuc
hién ndi tai bén trong L&p. chiTiet() 1a phuong thic trd vé gia tri, & ngoai khi truy suat
c6 the luu lai két qua ctia ham nay dé sur dung cho cadc muc dich khac (rat thuong

xuyén st dung truong hop nay).

Vi du duéi day minh hoat cach thire stt dung 2 ham trén:

/**

* Created by cafe on 01/06/2017.
*/

fun main(args: Array) {

var hanh=SinhVien()
hanh.Ma=113

hanh.Ten="H6 Thi Hanh"
println("Thong tin cia Hanh:")
println("Ma:"+hanh.Ma)
println("Tén:"+hanh.Ten)

var detail=hanh.chiTiet()
println(detail)
b

Két qua khi chay ta thiy:
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Day la secondary constructor 0 ddi s6
Thong tin cia Hanh:

Ma:113

Tén:Hd Thi Hanh

Goi phuong thirc xuatThongTin()
Thong tin chi tiét:

Ma=113

Tén= Ho Thi Hanh

Goi phuong thuc chiTiet()
Thong Tin Chi Tiét:

Ma=113

Tén=Hb Thi Hanh

Kotlin cling gidng nhu C# va Java, n6 hd trg mot phuong thirc dac biét d6 1a toString()
dung dé tu dong Xuét thong tin khi ddi tuong dugc xuét ra man hinh/ giao dién. Pé tao

phuong thirc nay rat don gian, trong 16p ta chi can gé tir khéa to thi phan mém ty hién

thi ham tostring cho ta:

fp SinhVien.kt ¢ app_test_sinhvien kt

SinhVien
L

var s5="Thong Tin Chi Tiét:"
s=s.plus ("\nMa="+ma)
s=s.plus("\n")
§ s.plus ("Tén="+ten)

eturn s

b/N

m- override fun toString(): String {...}

Ctri+ Down and Cord+Up will mowve caret down and up in the editor > >

N6 s€ tu dong ra ham sau:

override fun toString(): String {

return super.toString()

idd

Ta mudn xuat thong tin gi thi ctr return dung thong tin d6 trong nay, vi dy:
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override fun toString(): String {
var s="Thong Tin Chi Tiét:"
s=s.plus("\nMa="+ma)
s=s.plus("\n")
s=s.plus("Tén="+ten)

return s

}

Trong main, chi cin xudt ddi trong 13 n6 tir dong triéu goi ham toString(), rat loi hai.
D01 tugng chura rat nhleu thong tin va cac m01 quan hé, con toString() chi la gitip ta
xudt mot vai thong tin can thiét, né giup ta an ddu duoc nhiéu thong tin khac ma van

dam bao duoc tinh chat cua dbi tuong:

/**

* Created by cafe on 01/06/2017.

*/

fun main(args: Array) {

var hanh = SinhVien()

hanh.Ma = 113

hanh.Ten = "H6 Thi Hanh"

println("Xuat thong tin ddi tugng->tu goi toString()")

println(hanh)
b

Két qua khi chay ta thay:

Day 1a secondary constructor 0 ddi s6
Xuat thong tin ddi twong->ty goi toString()
Thong Tin Chi Tiét:

Ma=113

Tén=Hb Thi Hanh

2. L6p con & ké thira

Ké thira ban c6 thé hiéu ndém na 1a Su TAI SU DUNG lai ma nguén cii, co thé mé rong
thém ma 1énh mé1 tir nhitng thir da ton tai, giup nang cao hiéu suat lap trinh.

Thuong cac doi tugng c6 cung chung mot s6 dac diém, hanh vi dugc nhém lai véi nhau.

Vi du:
= Xedap
=  Xe may
= Xe hoi

52



»  Xe tai

cac xe nay c6 mot s6 dac di€ém giong nhau ding ko?

Phuiong tién giao thong

Ta thuong thiy mé hinh Lép ké thira nguoi ta vé& giéng nhu dudi day:

Vehicle

Car

Hay Mot 16p con ¢6 thé 1a 16p cha cta cac 16p khac:

Business

ZP

RetailBusiness ServiceBusiness

tlb.

KMart Macys Kinkos
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Dé lam t6t dwoc Ké Thira thi ta can biét 2 khéi niém:

Téng quat hoa: Nhimng dic diém chung ma céc 16p déu cé6==>1a cac 16p Cha

Chuyén biét héa: Nhitng dic diém riéng chi c6 cac 16p con méi c6 ==>1a cac 16p Con
Vi du: Cong ty c6 2 loai nhan vién (Nhan Vién Chinh Thirc va Nhan Vién Thot Vu):
Thi rd rang Nhan vién khong ké 1a Chinh thirc hay thoi vu thi moi nguoi déu c6 ma, tén.
Nhung Nhan vién chinh thirc va nhan vién thoi vu thi khac nhau it nhat 1a cach tinh
luong. Do d6 Lép Tong quat Hoat 1a 16p Nhan Vién vi n6 c6 cac dic diém chung cua

Chinh Thirc va Thoi Vuy, Con céc 16p chuyén biét hoa 1a: Nhan VIén CHinh Thuc, Nhan
VIén Thoi Vu:

=

NhanVienThoiVu

eencier

Cai @it Ké thira trong Kotlin nhw thé nio?

Ta s& viét vi du bai Nhan Vién theo hinh & trén. Trong Kotlin, dé viét Lép cho phép ké
thira ta lam nhu sau:

L&p Tong quat hoa (16p cha) Nhan Vién:

open abstract class NhanVien {

protected var ma:Int=0

protected var ten:String=""

public abstract fun tinhLuong(ngayCong:Int):Double

}

Lop cha NhanVien ¢ trén 1a mot 16p truu tuong, khi c6 phuong thic triu tugng
tinhLuong. Van d¢ 13 1am sao biét dugc nén khai bao né 1a phuong thire triru twong? Ta
hiéu ném na nhu sau: Moi nhan vién diéu tinh lvong, nhung ngay thoi diém nay khong
biét tinh lwong cho nhan vién nao, ma khong biét tinh cu thé cho ai thi khai bao né 1a
triru tugng (tuy khong biét 1a tinhLuong cho d6i twong nao nhung chéc chan n6 pha cé
tlnhLuong) Vi abstract hay interface thi cac ham triru tugng nd giéng nhu 1a cac luat,
cac mau dua ra va yéu cau cac 16p con ké thira phai tuan thi theo (override lai toan bd).

Mot diéu can luu ¥ nita 1a Néu mudn cac 16p khac co thé ké thira tir 16p nay thi bét bude
ta phai thém tir khoa open dang trude khai bao 16p nhu mau code & trén.
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Bay gio ta tao 1 16p NhanVienChinhThuc ké thira tir 16p NhanVien nhu sau:

e oA

NhanVienChinhThuc

- \_-?'_,-'-’:jJ\_pT'u-( J‘:I_: _I'_;_i_if LI 2 :EI‘_ _Il "
class NhanVienChinhThuc:NhanVien ()
S i Bl s i e 1

* Implement members

@ Make ‘NhanVienChinhThuc' abstract

A .QT—}—EWTM _ Safe delete 'NhanVienChinhThuc' »

% Typo: Rename to... »
" Typo: Save 'Vien' to dictionary b

= Create test »

Ban
thdy ta dung ddu 2 chdm (:) dé ké thira nhé, nhin vao hinh trén 13 ta biét cach viét
NhanVienChinhThuc ké thtra tr NhanVien phai viét nhu thé nao.

3. Singletons, enums, and sealed

Singleton
object GoldColor : FishColor {

override val color = "gold"

}
Bai vi moi thé GoldColor hién cua dél} lam diéu tuong tu, nd dugc khai bao dudi dang
mot object thay vi dudi dang a classdé lam cho né tré thanh mot singleton. Chi c6 thé
c6 mot trudong hop cua no.
Enum
Kotlin ciing hd trg enums, cho phép ban liét ké mot cai gi d6 va 01 no bang tén, gidng
nhu trong cac ngén ngit khac. Khai bao mot enum bang cach dat tién t6 khai bao voi tur
khoa enum. Mot khai bao enum co ban chi cé}n mot dflnh sach cac tén, nhung ban ciing
c6 thé xac dinh mot hodc nhi€u truong lién két voi moi tén.
enum class Color(val rgb: Int) {

RED(0xFF0000), GREEN(0xO0FF00), BLUE(0x0000FF);

}

Enums hoi giéng nhu cac tdp nhd — chi ¢ thé c6 mot va chi mot gia tri trong mdi gia
tri trong kiéu liét ké. Vi du, chi c6 thé c6 mot Color.RED, mot Color.GREENva mot
Color.BLUE. Trong vi du nay, céc gia tri RGB dugc gan cho thudc rgbtinh dé dai dién
cho cac thanh phan mau. Ban ciing c6 thé 14y gia tri thir ty ciia mot enum bang cach sir
dung thudc ordinaltinh va tén ciia n6 bang cach sir dung thudc nametinh.
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Hay thir mot vi dy khac vé enum.

enum class Direction(val degrees: Int) {
NORTH(0), SOUTH(180), EAST(90), WEST(270)

b

fun main() {
println(Direction.EAST.name)
println(Direction.EAST.ordinal)
println(Direction.EAST.degrees)

}

= EAST

2

90

Sealed

L6p niém phong 13 mot 16p c6 thé dugc phan 16p, nhung chi bén trong tép ma né duoc
khai b4do. Néu ban c6 gang phan 16p 16p d6 trong mot t€p khac, ban s€ gap 101.

Vi céac 16p va 16p con nim trong cing mdt tép, Kotlin s& biét tat ca cac 16p con mot cach
tinh. C6 nghia 13, tai thoi diém bién dich, trinh bién dich nhin thay tat ca cac 16p va 16p
con va biét rang day la tat ca chung, vi vay trinh bién dich c6 thé kiém tra thém cho ban.

Trong AquariumFish.kt , hiy thir mot vi du vé 16p kin, pht hop v6i chu dé thuy sinh.
sealed class Seal
class Sealion : Seal()
class Walrus : Seal()
fun matchSeal(seal: Seal): String {
return when(seal) {
1s Walrus -> "walrus"

is Seal.ion -> "sea lion"

}

Céc Seallép hoc khong thé dugc subclassed trong tap tin khac. Néu ban mudn thém
nhicu Sealloai, ban phai thém chuing trong cung mot tép. Pi€u nay lam cho cac 16p dugc
niém phong tr¢ thanh mot cach an toan dé dai dién cho mot so kiéu c6 dinh. Vi du: cac
16p dugc niém phong rat tot dé tra vé thanh cong hodc 161 tr API mang .
Bai tap:

Viét chuong trinh tao 16p sinh vién c6 cac thong tin co ban nhu ho tén, gi6i tinh,
ngay sinh, dia chi.
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Bai tap nang cao:

Str dung 16p sinh vién phia trén, Viét chuong trinh tao mot mang c6 5 sinh vién.
Nhéap thong tin cho 5 sinh vién dod, 161 in ra man hinh thong tin cta ca 5 sinh vién.

Nhiing trong tim cin chi y trong bai:

— Trinh bay dugc cach khai bao 1 16p trong Kotlin.

— Trinh bay dugc khai niém 16p con va ké thira.

— Viét dugc tng dung c6 sir dung 16p..

Yéu ciu vé danh gia két qua hoc tap:

Noi dung:

+ V¢ kién thie: Trinh bay duoc cach khai bao 1 16p trong Kotlin.

+ Vé k¥ ning: Viét dugc tmg dung cé str dung 16p.

+ Ning lyc tuy cha va trach nhiém: Ti mi, can than, chinh x4c, ngan nap trong cong viéc.
Phuwong phap:

+ Vé kién thirc: Puoc danh gia bang hinh thirc kiém tra viét, tric nghiém, van dap
+ V& k¥ nang: Viét duoc tng dung c6 st dung 16p.

+ Nang luc tu cha va trach nhiém: Ti mi, can than, chinh x4c, ngan nap trong cong
viéc.
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TAI LIEU THAM KHAO

[1]. Website https://developer.android.com/courses/kotlin-bootcamp/overview.
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