Lap trinh Android KHMT - VKU

Ly thuyét Kotlin

1. Tong quan vé Kotlin

Kotlin 1a mdt ngdén ngir 1ap trinh hién dai, huéng ddi twong va ho tro 1ap trinh ham duoc
phat trién boi JetBrains, cong ty ndi tiéng v6i cac IDE nhu IntelliJ. Kotlin duoc thiét ké
dé twong thich hoan toan véi Java, cho phép cac nha phat trién dé dang tich hop Kotlin
vao cac du 4n Java hién c6. Ngon ngit nay duoc Google chinh thirc hd tro cho phat trién
tmg dung Android ké tir ndm 2017.

2

3

. Pic diém chinh ciia Kotlin

Huwéng do6i twong va hd tre 1ap trinh ham: Kotlin két hop ca hai phong cach 1ap
trinh, cho phép ban viét code theo cach hudng ddi tuong hodc ham.

Twong thich véi Java: Kotlin ¢6 thé chay trén JVM (Java Virtual Machine) va c6
thé tich hop v&i ma Java.

An toan gia tri null (gia tri dic biét): Kotlin c6 hé théng kiéu dir liéu manh mé dé
xur 1y gia tri null, giam thiéu 16i NullPointerException (mot 18i pho bién trong Java
khi ban ¢b gang truy cap mot d6i twong null).

Pon gian va rd rang: Ca phap cua Kotlin dugc thiét ké dé dé doc va viét, gitp ting
nang sudt lap trinh.

Ho6 trg coroutines: Kotlin cung cép hd tro manh mé& cho lap trinh déng bo va bat
dong bg thong qua coroutines.

Cong dong va tai nguyén: Kotlin c6 mot cong dong 16n va nhiéu tai nguyén hoc
tap, bao gém sach, khoa hoc, va tai li¢u chinh thirc. Vi du: https://kotlinlang.org/

. Cu phap co ban cua Kotlin

3.1 Khai b4o bién

+ Bién khong thay d6i - immutable (val): Mot bién khong thé thay d6i gia tri sau khi
duoc khai bao.

+ Bién c6 thé thay d6i - mutable (var): Mot bién c6 thé thay doi gia tri sau khi duoc
khai bao.

val name: String = "Kotlin"

var age: Int =35

3.2 Kiéu dir liéu

Kotlin cung cap nhiéu kiéu dir li¢u, bao gom:

S6 nguyén: Byte, Short, Int, Long
S6 thwe: Float, Double
Ky tu: Char
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« Chubi: String

o Luan ly: Boolean

« Mang: Array

Vi du:

val byteValue: Byte = 100

val shortValue: Short = 1000

val intValue: Int = 100000

val longValue: Long = 10000000000L

val floatValue: Float = 3.14f

val doubleValue: Double = 3.141592653589793

val charValue: Char ="A'

val stringValue: String = "Hello, Kotlin!"

val booleanValue: Boolean = true

val arrayValue: Array<Int> = arrayOf{(1, 2, 3, 4, 5)

3.3 Ham

Cu phép khai bdo ham trong Kotlin:

fun greeting(name: String): String {
return "Hello, $name!"

b

// Ham khong tra vé gid tri

fun printGreeting(name: String) {
println("Hello, $name!")

}
3.4 Lép va ddi twong

Kotlin hd tro 1ap trinh huéng ddi tuong véi cac 16p va ddi tuong.

class Person(val name: String, var age: Int) {
fun introduce() {

println("My name is $name and [ am $age years old.")

b
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fun main() {
val person = Person("Alice", 30)
person.introduce()
b
3.5 Interface va Inheritance
Kotlin hd tro interface va ké thira.
interface Drawable {

fun draw()

class Circle : Drawable {
override fun draw() {

println("Drawing a circle")

}

fun main() {
val circle = Circle()
circle.draw()

b

4. Tinh ning ndi bat

4.1 An toan veé gia tri null

Kotlin cung cp hé thdng kiéu dit liéu manh mé dé xir Iy null, giup giam thiéu 15i
NullPointerException.

Vi du:

val nullableString: String? = null

val nonNullableString: String = nullableString ?: "Default Value"
4.2 Extension Functions

Kotlin cho phép ban thém cac phwong thirc méi vao cac 16p di ton tai ma khong
can ke thira hodc sir dung design patterns

Vi du:
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fun String.lastChar(): Char {

return this.get(this.length - 1)
b
fun main() {
val str = "Kotlin"
printIn(str.lastChar()) / Output: n
b
4.3 Coroutines

Kotlin cung cép hd tro manh mé cho lap trinh ddng bo va bat déng bo théng qua
coroutines.

Vi du:
import kotlinx.coroutines.*
fun main() = runBlocking {
launch {
delay(1000L)
println("World!")

b
println("Hello,")

U

. I'J'ng dung cua Kotlin

« Phiat trién Android: Kotlin 1a ngén ngit chinh thirc cho phat trién ung dung
Android.

« Phat trién web: Kotlin c6 thé duoc sir dung dé phat trién backend va frontend thong
qua Kotlin.

« Phat trién da nén tang: Kotlin Multiplatform cho phép ban viét code mot lan va sir
dung trén nhiéu nén tang nhu Android, 10S, web, va desktop.

« Phit trién server-side: Kotlin c6 thé dugc str dung véi cac framework nhu Spring
Boot dé phat trién ing dung server-side.

=> Kotlin 1a mdt ngon ngir 1ap trinh hi¢n dai, manh mé va linh hoat, phu hop cho nhiéu
loai dy 4n. V&i su hd tro manh mé tir JetBrains va Google, Kotlin da tré thanh mot lua
chon pho bién cho cac nha phat trién.
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Kiéu dir liéu va cach khai bao bién trong Kotlin
1. Gi6i thiéu vé Kiéu dir liéu trong Kotlin

Kotlin 13 mdt ngdn ngit 14p trinh hién dai va hudng ddi twong, cung cp nhiéu kiéu
dir liéu dé Iuu trir va xir Iy théng tin. Moi kiéu dir lidu trong Kotlin déu 1a dbi tugng,
diéu nay gip ngdn ngir nay tré nén manh mé va linh hoat hon. Duéi day 1a mot sé kicu
dir liéu pho bién trong Kotlin:

« S6 nguyén (Integers): Byte, Short, Int, Long

« S6 thuc (Floating-point numbers): Float, Double
o Ky tu (Characters): Char

« Chuébi (Strings): String

e Luan ly (Booleans): Boolean

e Mang (Arrays): Array

N

. Khai bao bién trong Kotlin

Trong Kotlin, ban c6 thé khai bao bién st dung tir khoa val (cho bién khong doi -
immutable) va var (cho bién co thé thay doi - mutable). Ct phap khai bao bién nhu
sau:

val <tén bién>: <kiéu dir liéu> = <gia tri>
var <tén bién>: <kiéu dir liéu> = <gi4 tri>
3. Cac kiéu dir liéu cu thé
3.1 SO nguyén (Integers)
« Byte: 8 bits, gia tri tir -128 dén 127
« Short: 16 bits, gia trj tir -32,768 dén 32,767
« Int: 32 bits, gia tri tir -2,147,483,648 dén 2,147,483,647

« Long: 64 bits, gia tri tir -9,223,372,036,854,775,808 dén
9,223,372,036,854,775,807

Vi du:

val byteValue: Byte = 100

val shortValue: Short = 1000

val intValue: Int = 100000

val longValue: Long = 10000000000L
3.2 S6 thuc (Floating-point numbers)

« Float: 32 bits, do chinh xéac thdp hon Double
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e Double: 64 bits, 30 chinh xac cao hon Float

Vi du:

val floatValue: Float = 3.14f

val doubleValue: Double = 3.141592653589793

3.3 Ky tu (Characters)

Ky tu trong Kotlin dugc biéu dién bang tir khoa Char.

Vi du:

val charValue: Char ="A'

3.4 Chubdi (Strings)

Chudi trong Kotlin dugc biéu dién bang tir khoa String.

Vi du:

val stringValue: String = "Hello, Kotlin!"

3.5 Luéan ly (Booleans)

Luan 1y trong Kotlin duoc biéu dién bang tir khoa Boolean.
Vidu:

val booleanValue: Boolean = true

3.6 Mang (Arrays)

Mang trong Kotlin dugc biéu dién bang tir khoa Array.
Vidu:

val arrayValue: Array<Int> = arrayOf(1, 2, 3, 4, 5)

=> Luu y: T6i wu héa hé thong bang cach chon kiéu dir liéu phi hop

Viéc chon kiéu dit liéu phu hop khong chi gitip code cta ban rd rang va dé& doc hon,
ma con giup toi vu hoa hi¢u suat va su dung bo nhd hiéu qua. Vi dy, néu ban chi can
luu trir cac s6 nguyén nho, viéc st dung Byte hodc Short thay vi Int s€ gitp tiét ki¢m bo
nho.

Kiém tra null
Kotlin cung cdp mot sé cach dé kiém tra null mot cach an toan:

« Safe call operator ?.: Cho phép ban truy cap mot ddi twong chi khi dbi tuong do
khong phai 1a null.

« Elvis operator ?:: Cung cap mét gia tri mic dinh khi d6i twong 13 null.
« Not-null assertion operator !!: Khiang dinh ring ddi twong khong phai 1a null.
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Vi du:

val ten: String? = "Kotlin"

val doDai: Int? = ten?.length // doDai sé 1a 5

val doDaiMacDinh: Int = ten?.length ?: 0 // doDaiMacDinh s¢€ 1a 5

val doDaiKhongAnToan: Int = ten!!.length // C6 thé gay ra NPE néu ten la null

Ep Kiéu Dir Liéu trong Kotlin

Ep kiéu dir liéu 1a qué trinh chuyén d6i mot kiéu dir liéu thanh kiéu dir liéu khac.
Kotlin cung cap nhiéu cach dé thuc hi¢n viéc nay, bao gom ép kiéu an toan va ép kiéu
khong an toan.

1. Ep Kiéu Khong An toan (Unsafe Casting)

Ep kiéu khong an toan st dung toan tir as. Néu viéc ép kiéu khong thanh cong,
Kotlin s€ ném ra mgt ngoai 1¢ ClassCastException.

Vi du:

val number: Int = 10

val string: String = number as String // S€ ném ClassCastException
2. Ep Kiéu An toan (Safe Casting)

Ep kiéu an toan st dung toan tir as?. Néu viéc ép kiéu khong thanh cong, két qua s&
1a null.

Vidu:

val number: Int =10

val string: String? = number as? String // Két qua 1a null
3. Ep Kiéu giira Cac Kiéu S6

Kotlin cung cip cdc ham chuyén ddi giita cac kiéu s nhu toInt(), toLong(),
toFloat(), toDouble(), toByte(), toShort(), va toChar()

Vi du:

val number: Int =10

val longNumber: Long = number.toLong()

val floatNumber: Float = number.toFloat()

val doubleNumber: Double = number.toDouble()

val byteNumber: Byte = number.toByte()
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val shortNumber: Short = number.toShort()

val charNumber: Char = number.toChar()
4. Ep Kiéu giira Chudi va S6
Kotlin cung cip cac ham dé chuyén ddi giita chudi va so.
Vi du:
val stringNumber: String ="10"
val intNumber: Int = stringNumber.tolnt()
val longNumber: Long = stringNumber.toLong()
val floatNumber: Float = stringNumber.toFloat()
val doubleNumber: Double = stringNumber.toDouble()

=> Luu y: Néu chudi khong thé chuyén ddi thanh sb, Kotlin s& ném ra mot ngoai 1¢
NumberFormatException.

Vi du:
val invalidString: String = "abc"
val intNumber: Int = invalidString.tolnt() // S€ ném NumberFormatException

=> Pé tranh ngoai 18, ban c¢6 thé so dung ham toIntOrNull(), toLongOrNull(),
toFloatOrNull(), va toDoubleOrNull(), cac ham nay s& tra vé null néu chudi khong
thé chuyén doi.

Vidu:

val invalidString: String = "abc"

val intNumber: Int? = invalidString.toIntOrNull() // Két qua 1a null
5. Ep Kiéu giira Chudi va Boolean

Kotlin cung cip cac ham toBoolean() va toBooleanStrict() dé chuyén doi chudi
thanh kiéu Boolean.

Vi du:

val trueString: String = "true"

val falseString: String = "false"

val booleanTrue: Boolean = trueString.toBoolean() // Két qua 1a true
val booleanFalse: Boolean = falseString.toBoolean() // Két qua 1a false

=>Luu y:
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nn nn

+ toBoolean() s€ tra vé true cho cac chudi "true", "on", "yes", va "1", va false cho cac
chuoi khac.

+ toBooleanStrict() chi tra vé true cho "true" va false cho "false", néu khong s& ném ra
mot ngoai 1€ IllegalArgumentException.

Vi du:
val invalidString: String = "on"

val booleanTrue: Boolean = invalidString.toBooleanStrict() // S€ ném
IllegalArgumentException

6. Ep Kiéu giira Cac Kiéu Dir Li¢u Khac

Kotlin hé tro viée ép kiéu gitra cac kiéu dir liéu khac nhau, vi du nhu gitta Char va
Int

Vi du:
val char: Char ="A'
val int: Int = char.toInt()

=> Ep kiéu dit liéu 1a mot phan quan trong trong 1ap trinh, giup ban chuyén doi giita cac
ki€u dir li¢u mot cach linh hoat. Kotlin cung cap céac cach an toan va khong an toan dé
thuc hién viéc nay, giup ban kiém soat t6t hon viéc xtr ly dit li€u trong tng dung cua
minh.

Cac Toan T trong Kotlin

Trong Kotlin, cac toan tur 1a nhirng ky hi€u dac biét duoc sur dung dé thuc hién cac
thao tac nhu tinh toan, gan gia tri, so sanh, va logic. Kotlin cung cap kha ning override
cac toan tu, cho phép ban st dung cac toan tr mot cach linh hoat va manh mé. (Giéng
nhu Java)

1. Toan tir mgt ngoi

Pay 14 loai toan tir chi tac dong 1én mot toan hang duy nhat. Kotlin ¢6 cac toan tir
mot ngdi sau:

o -a:tra vé gia tri cla a.

o -a:trd vé gia tri ddi cia a.

e la: phu dinh gia tri logic cua a (true thanh false, false thanh true).
o ++a: tdng gid tri cua a 1én 1 rdi tra vé gid tri méi (tién ).

o a++: tra vé gid tri cta a roi moi ting gia tri 1én 1 (hau td).

o --a:gidm gid tri cua a xuodng 1 roi trd vé gia tri mai (tien to).
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e a--:trd ve€ gia tri cua a r61 moi gidm gia tri xuong 1 (hau to).

Vi du:

vara=>5
varb=-a//b=-5

var ¢ = !true // ¢ = false
vard=++a//d=6,a=6
vare=at+//e=6,a="7
2. Toan tir s6 hoc co bén

Dung dé thuc hién cic phép toan sb hoc co ban.

e +:coOng
o -ltrur

e *:nhan
e /:chia

%: chia ldy du

Vidu:
vara=10+5//a=15
varb=10-5//b=5
varc=10*5//c=50
vard=10/5//d=2
vare=10%3//e=1

3. Toan tir gan

Dung dé gan gia tri cho bién.
o =:gan gid tri

o +=:cOng roi gan (a += b twong duong a = a + b)
e —=:trir roi gan

« *=:nhan roi gin

« /= chia i gan

« %-=: chia ldy du r6i gin
Vi du:

vara=10
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at=5//a=15

a-=3//a=12

4. Toan tir so sanh

Dung dé so sanh hai gia tri.

« ==:bang

e !=:khac

e >:16n hon

e <:nho hon

« >=:16n hon hoic bing

« <=:nho hon hoic bang

Vi du:

vara=5==5//a=true

varb=5!=3//b=true

varc=10>5// c=true

5. Toan tir logic

Dung dé két hop cac biéu thire logic.
e &&:va(AND)

e ||: hodc (OR)
e !:phudinh (NOT)
Vi du:

var a = true && false // a = false
var b = true || false // b = true
var ¢ = !true // ¢ = false

6. Do wu tién toan tir

Kotlin c6 quy tac vé dg uu tién cua cac toan tur. Cac toan tir c6 do uu tién cao hon s€
duoc thuc hién trudc.

Vidu: 10 + 5 * 2 s€ duoc tinh 1a 10 + (5 * 2) = 20 chtr khong phai (10 + 5) * 2 = 30.
Luuy:
Trong Kotlin, cac toan tir thuong duoc "overload" (nap chong) thanh cac phuong thirc.

Diéu nay c6 nghia 12 ban c6 thé st dung toan tir nhu cic ham thong thuong.
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Vi du: a + b twong duong voi a.plus(b).

=> Céc toan tur trong Kotlin la nhitng cong cu quan trong gitp ban tao ra cac biéu
thirc va thuc hi¢n cac thao tac can thiét trong ma 1€nh. Viéc hi€u rd vé€ céc toan tur va
cach sir dung chung s€ gitp ban viét ma hiéu qua va dé doc hon.

Nhap Dir Li€éu tir Ban Phim véi Kotlin
1. Giéi Thiéu vé Ham readLine()

Trong Kotlin, dé nhap dir li¢u tr ban phim, ta st dung ham readLine(). Ham nay
nam trong thu vién mac dinh ketlin.io va khong can import thém bat ky thu vién nao
khac.

« Ham readLine(): Ham nay doc mdt dong dir li¢u tir ban phim va tra vé mot chudi
(String). Néu khong c6 dir 1iéu nhap vao, ham s¢€ tra vé null.

2. Cach Sw Dung readLine()
Duéi day 1a cach sir dung ham readLine() dé nhap di liéu tir ban phim:
fun main() {

// Boc mot dong dir li€u tir ban phim

val input: String? = readLine()

// Kiém tra néu input khong phai null
if (input !=null) {

printin("Ban da nhéap: $input")
} else {

println("Khong c6 dir liéu nhdp vao.")

§
3. Ep Kiéu Dir Li¢u

Doi khi, ban cin chuyén ddi dix lieu nhdp vao tu chudi sang cac kiéu dir liéu khéc
nhu Int, Double, Boolean, v.v. Kotlin cung cép cac ham dé thyc hi¢n vi¢c nay.

3.1. Ep Kiéu vé Kiéu So
« Chuyén d6i thanh Int:
fun main() {

print("Nhap mot sd nguyén: ")
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val input: String? = readLine()
if (input != null) {
val number: Int? = input.toIntOrNull()
if (number !=null) {
println("S6 nguyén ban da nhap: $number")
} else {
println("Nhap khong hop 18, vui long nhap mot s6 nguyén.")
b
} else {

println("Khong c6 dir liéu nhap vao.")

b
e Chuyén d6i thanh Double:
fun main() {
print("Nhéap mét s thuc: ")
val input: String? = readLine()
if (input !=null) {
val number: Double? = input.toDoubleOrNull()
if (number != null) {
println("S6 thuc ban d nhap: $number")
} else {
println("Nhap khong hop 1&, vui 1ong nhap mot sb thue.")
b
} else {

println("Khong co6 dir liéu nhép vao.")

b
3.2. Ep Kiéu vé Kiéu Boolean
« Chuyén d6i thanh Boolean:

fun main() {
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print("Nhéap true hoac false: ")

val input: String? = readLine()
if (input != null) {
val booleanValue: Boolean? = input.toBooleanStrictOrNull()
if (booleanValue != null) {
println("Gia tri boolean ban da nhap: $booleanValue")
} else {
println("Nhép khong hop 1€, vui long nhép true hoac false.")
b
} else {

println("Khong c6 dir liéu nhdp vao.")

b
3.3. Ep Kiéu vé Kiéu Khiac
« Chuyén d6i thanh Char:
fun main() {
print("Nhap mot ky tu: ")
val input: String? = readLine()
if (input !=null) {
if (input.length == 1) {
val charValue: Char = input[0]
println("Ky tu ban da nhap: $charValue")
} else {
println("Nhap khong hop 1€, vui long nhép mot ky tu.")
b
} else {

println("Khong co6 dit 1iéu nhap vao.")

b
4. Vi Du Minh Hoa
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fun main() {
// Nhap tén
print("Nhéap tén ctia ban: ")
val name: String? = readLine()
// Nhap tudi
print("Nhép tudi cta ban: ")
val agelnput: String? = readLine()
// Nhap chiéu cao
print("Nhép chiéu cao ctia ban (cm): ")

val heightlnput: String? = readLine()

// Nhap gioi tinh

print("Nhap gidi tinh (true/false): ")
val genderInput: String? = readLine()
// Kiém tra va xtr 1y dir liéu

if (name != null && agelnput != null && heightlnput != null && genderInput !=
null) {

val age: Int? = agelnput.toIntOrNull()
val height: Double? = heightlnput.toDoubleOrNull()

val gender: Boolean? = genderInput.toBooleanStrictOrNull()

if (age != null && height != null && gender != null) {
println("Thong tin cta ban:")
println("Tén: $name")
println("Tudi: $age")
println("Chiéu cao: $height cm")
println("Gidi tinh: ${if (gender) "Nam" else "Nu"}")
} else {
println("Nhap khong hop 1&, vui 1ong kiém tra lai céc gi4 tri nhap vao.")

b
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} else {

println("Khong c6 dir liéu nhap vao.")

}

=> Nhép dir li¢u tir ban phim 1a mot k¥ ndng co ban nhung quan trong trong lap trinh.
V61 Kotlin, ham readLine() giup ban dé dang thyc hién viéc nay.
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