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Kotlin - 3arajibHa XapaKTepUCTHKaA

I MoBa nporpamysaHHaA Kotlin (akin Haganm im'a AK Ha3By
ocTpoBy Yy banTincbkomy mopi) po3pobsieHa
y 2011 p komnaHieto JetBrains

I MoumHaroum 3 Android Studio 3.0 y aKocTi anbTepHaTUBM
Java Google nonann mosy nporpamysaHHsa Kotlin o~

I Y TpaBHi 2019 p Ha koHpepeHuii Google I/0 2019
KomnaHia oronocmna Kotlin moBoto nporpamyBaHHSA, AKin
BionaeTbCcA nepesara npu po3pobui Android-3acTtocyHkis

gy
I Kotlin, ak i Java,e cmamuyHo munu3osaHoro W
Ta KOMMi/IbOBAHOO MOBOIO NMPOrpamyBaHHS



Kotlin - nepeBaru 7N

I NMAKOHIYHMMN Ta IHTYITUBHO 3P0O3YMI/IMN CUHTAKCUC;

I nigTPMMKa 6e3nevyHoi poboTu 3 nocunaHHAMM 3i 3HaveHHAm null;
| aBTOMaTU4YHE NpuseaeHHA TUNIB NPU IX Nepesipuy;

I mani HAKNaaHi BUAATKM NPU BUKOHAHHI 3aCTOCYHKIB;

I NiATPUMKA, pa3om 3 00'EKTHO-OPIEHTOBAHOO, GYHKLLIOHANbHOI
napagirmm nporpamyBaHHsA;

I cymicHicTb 3 Kogom Java (TpaauuinHoi MoBM NporpamyBaHHSA
Android-3acTocyHkiB);

I 6araTuii BUbip b6ibniotek/dpeiimBopkis (pa3zom 3 6ibnioTekamm/
bpenmBOpKamMmu Java) Ta iHCTPYMEHTIB NPOrpamyBaHHA;

I MO/IUBICTb BiNbHOIrO BUKOPUCTAHHA MOBMU Ta BiAKPUTUM
BUXIZHWI KoA, iT iIHCTpyMmeHTiB (niueHsia Apache 2).



Kotlin - koMmnissinisgd Ta BAKOHAHHA
[Iporpam
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*.Java — javac

https://github.com/JetBrains/kotlin/releases

e Po3naKkyBaTu 3aBaHTaXKeHUMN apxiB 40, HaNnpuKaag,

c:\Program Files\Kotlin
« NopaTtn po PATH c:\Program Files\Kotlin\bin

* MNepeBipntn y KomaHgHomy paaky: kotlinc -version



https://github.com/JetBrains/kotlin/releases

Kotlin - koMmnissinisgd Ta BAKOHAHHA (
[Iporpam

package firstprogram

fun main(args: Array<String>) {
printlin("Hello World!")

kotlinc <.kt gpbausr> -include-runtime -d <im's jar-cbauny>
java -jar <im's jar-gpaurny>

BiamiHHOCTI Bia Java
[locnigxeHHA apxiBy



Kotlin - ctrBopeHHs npoekTy BIDE




Kotlin - 6a30Bi TUNIK JaHUX

asBa Tuny

UByte

UShort

ULong

Double
Boolean
Boolean?

boolean

String
Array<T>

Hasea Tuny | Po3mip, .
. ianasoH

byte 8 -128 ...127
8 0 ..25512

short 16 -32768 ...32767
16 0 ...65535

32 -2,147,483,648 (-231) ...2,147,483,647 (231 - 1)

32 0 ...4,294,967,295 (232 - 1)

long 64 -9,223,372,036,854,775,808 (-293) ...

9,223,372,036,854,775,807 (293 - 1)
- 64 0 ...18,446,744,073,709,551,615 (264 - 1)
float 32 ~+1.4e-45 ...~+3.4e38

double 64 ~+4.9e-324 ...~+1.8e308
true or false (for Kotlin can not be null)
true or false (can be null)
char 8-32  Unicode characters

MNocnigoBHICTb CUMBOANIB

Knac, 06'ekTn AKOro npeacTaBAsAOTb MaCUBU

Kotlin mae BMKAOYHO nocunanbHi TUNKU AaHUX



Kotlin - oroJionieHHsa 3MiHHUX Ta KOHCTAHT

1 OronoweHHA 3miHHKMX Kotlin nounHaeTbea 3 Kntoyosoro cnosa:
var — ANA 3MIHHUX, AKI MOXYTb 3MIHIOBATU 3HAYEHHA
var firstVar: Int
firstVar=5
val - Ansa 3MiHHUX, AKI HE MOXKYTb 3MiIHIOBATU 3HAYEHHA
(TaKi 3MiHHI NpY OroNOLWEeHHI NOBUHHI ByTH iHiUiani30BaHi)
(ananor final-3miHHKx Java)
val firstVal: Int =7

I Trvn 3MiHHOT MOHA BKa3aTW Mic/Aa iMeHi 3MiHHOI,
abo He BKa3yBaTH, AKLLO KOMNIiNATOP 3mosKe BusecTu (infer) tun 3
HaAaHOro 3MiHHIM 3HAaYEeHHA:
var secondVar:Int=7
val secondVal =3123456L



Kotlin - oroJionieHHsa 3MiHHUX Ta KOHCTAHT

I Npwu BUBeaeHHi 3HaYeHb 3MiHHMX A0 KoHconi Kotlin
BUKOPUCTOBYE TEXHOOTIiI0 pA0Kosux wabnoHis (string templates):
printin("firstVar= SfirstVar, secondVal= SsecondVal")

[ LlaA TexHonoria [03BONAE BMKOPWUCTOBYBATUM Y SAKOCTI
WabsioHa He TiNbKKM iM'A 3MIHHOI, @ U BMpPa3sn N PyHKLUIi, AKi
NOBEePTAOTb 3HAYEHHA:
printin("Hello, ${if (args.size > 0) args[0] else "someone"}!")

[ OronoweHHA KOHCTaHT Kotlin BMKOHYETbCA  KNHOYOBMMMU

CNIOBaMMU:
constval MY CONST =5

I KOHCTAHTM Npu OroNoLWeHHI MOBUHHI ByTH iHiLiani30BaHi

I OronolweHHA KOHCTAaHT A0NYCKAETLCA TI/IbKM HA BEPXHbOMY PIBHI
(piHi paray/knacy Kotlin)

L - P P



Kotlin - Tun ganux Array<T>

I Tun Array<T> BM3HA4Ya€e MacMBU, KNac LbOro TUNY Mae
KOHCTPYKTOP, GyHKUT get() Ta set(), aki BUKAnKatoTbeA
nepesM3HayYeHUM onepaTopom [], LinoymcenbHy BNacTUBICTb Size
Ta GYHKLUiO, WO NOBEpPTaE iTepaTop.

I ®ann kotlin.Library mictutb dyHKLUIT N8 CTBOPEHHA MacKBiB
Pi3HMX TUNiB - 06'eKTiB BHYTPIiLWHiX Knacis ¢painy kotlin.Arrays,
Hanpuknaa,
val languages = arrayOf("Java", "Kotlin", "Clojure") - noBepTae

Array<String>
val arrint = intArrayOf(1, 2, 3, 4, 5) - noBepTace IntArray
val arrDbl = intArrayOf(1.5, 3.25, 5.15) - noBepTae DoubleArray

I ®ann kotlin.collections._Arrays micTuTb BeNMKY KiNbKiCTb
nepeBaHTa*keHUx GyHKUiN ana poboTn 3 MaCMBaMU Pi3HUX TUNIB
See ArrayRangeDefinition



[

Kotlin - po6oTa 3 nullable Tunamum
Mpwu iHiuiani3auii 3miHHOI Kotlin 3a 3amoBYyyBaHHAM
BcTaHoBAtoBaTH null 3abopoHeHo:
val specVar: Int = null

Akwo HeobxiaHo 36epiratu null y amiHHMx Kotlin, nopaeTtbea 3Hak
NMTAHHA NicnA TMNY NPU IX OrONOWEHHI:
val specVar: Int? = null

Ha BigmiHy Bia iHwWunx mos, Kotlin chiakye 3a 3HaueHHAMMU, AKi
MOXKYTb AopisHioBaTh NUll, o6 BN He Hamaranmnca BUKOHYBaTH 3
HUMM HENPUMYCTUMI onepaLiil.

Kotlin go3sonse npautosatu 3 nullable amiHHUMM 6e3

reHepysaHHa NullPointerException:
printin(specVar)  //null

See NullSafety



Kotlin - po6oTa 3 nullable Tunamum

I Ona goctyny go nons abo snukanky metoay nullable smiHHoi
HeobxiaHa nonepeaHa nepesipka Ha NUll (iHaKwe KomninATop
NOKa3y€e NOMU/IKY):
var b: String? = "hello"

b = null

// printin(b.length)

if (b !=null) {
printin(b.length) //null

}

I [NnA CKOpo4YeHHA Koay Ta YHUKHEHHA BUK/IMKY 31 BCTAHOB/1EHOT Y
null 3miHHOI nicha nepesipkn, Kotlin Hagae onepamop
be3neyHo20 8UKAUKY pyHKUil (Safe Call Operator) .
printin(b?.length) //null - No NullPointerException!
printin(b?. plus("world")) //null - No NullPointerException!
See NullSafety



Kotlin - nullable napameTrpu ¢pyHKuiN

I Y pa3si BukopuctaHHsa nullable smiHHOT AK napameTpa PyHKLT,
KOMMNIiNATOP NOKaXKe NOMUIKY:
val firstNumber =10
val secondNumber: Int? = null
/*Type mismatch. Required: Int Found: Int?*/
// printin(firstNumber.times(secondNumber))

1 Ona poboTtu Luboro Kooy HeobxigHoO abo BUKOHATK nonepeaHio
nepeBipKy NnapameTpa Ha null,
abo BUKAMKaTM meToa 3a gornomoroto dpyHKLiT let : || ERiesd
secondNumber?.let{
printin("Multiplication result: S{firstNumber.times(it)}")
//not called

See NullSafety



Kotlin - ixigiaaizanig nullable 3mMiHHOI
I Koga iHiuianizauii nullable smiHHoi YacTo He € KoMNaKTHUM:
val myStr: String? = null
val notNullStrl = if (myStr = null) {
myStr
} else {
"String is null”

}
printin(notNullStrl) //String is null

I Kotlin mictutb Ensic-onepatop (Elvis Operator) ?:, skuii possonsne
3p06UTU TaKM KO, 3HAYHO KOMMAKTHILUUM:
val notNullStr2 = myStr ?: "String is null”

rintIn(notNullStr2 String is null /'
printin( ) //String

See NullSafety



Kotlin - not-null-cTBepaxeHHs

Onepatop not-null-ctBepaxeHHsa (not-null assertion) !l. Bupanae
yci obmerkeHHA ana nullable Tny, nepeTBopotoYn MOro y CXOXKUIN
Ha Java Tun (MoXXHa NnepeBipATU YMOBU BUHUKHEHHA Npobniem):
var b: String? = "hello"
b = null
// valc:Char?=>bll.get(1) //NullPointerException

Kotlin po3BoNA€E NpaLoBaTh 3 BUKAOYEHHAMK CNocobamu,
AOCTYNMHUMK Java, ane A0Aa€ MOXKAUBICTb BUKOpUcTOBYBaTK try-
catch(-finally) 6n0ku sik BUpa3u

val result = try {
b?.tolnt()

} catch (e: RuntimeException) {
null

}
printIn("Try-catch result: Sresult") //null See NullSafety



Kotlin - mepeBipka Ta NIpyUBeAEHHS THUIIIB

I MepesBipKa TUNy 06'€KTY NpM BUKOHAHHI nporpamm Kotlin
BMKOHYETbCA onepaTtopamu is Ta lis (aHanoriyHo onepaTtopy
instanceof Java), npu LboMYy BUKOHYETbCA pO3YMHE rpusedeHHs
muny (smart cast).

1Y pasi, AKWo 06'eKT orosoweHnit Ha piBHi Knacy/danny i e
3MiHHUM, PO3YMHE NpUBEAEHHA TUMY HE MOXKe BYTU BUKOHAHUM i
KOMMINATOP NOKA3YE MOMMUIKY.

I Y TaKomMy BUMaAKYy MOXAMBE A8HE NpusedeHHa mury:
onepaTopom as - HebesneyHe (Unsafe) - y pasi HEMOKANBOCTI
npuseaeHHs reHepyetbea ClassCastException;
abo
onepatopom as? - be3neyHe (safe) - y pasi HEMOXKAMUBOCTI
npuseaeHHA nosepTtaeTbea 3HayeHHA NUll ana nullable 06'ekTa,

AKUN NPUBOANTLCS
See TypeChecksAndCasts



Kotlin - 6a30Bi onepaTopu

OckKinbku 6a30Bi TUMW AaHUX € KNnacaMu, B HUX MICTATbCS
MeTOoaM, Lo peani3yloTh Pi3HI onepadil, Hanpuknaga,
plus(other: Int), minus(other: Int), times(other: Int) Towo,
ane BOHW rnepeBaHTaxeHi i BU3Ha4YeHi 9K 3BUYaunHi onepartopu
+, -, * TOLWO, AKI | pPEKOMEHAYETLCA BUKOPUCTOBYBATN.

I ApdMeTUYHI ornepaTopu Ta NIorivYHi onepaTopu NOBHICTHO
cnisnagatoTb 3 TakKumun y Java.

OnepaTopu NepeBipKK Ha PIBHICTb == Ta != nepeBipsATb Ha
PIBHICTb 32 BMICTOM, NepeBipka Ha PIBHICTb 3@ NOCUNAHHAM
BUKOHYETbCS onepaTopamu === Ta !== (ana 6a3oBux Tunis

obuaBa Taki onepaTtopu NpaLoTb 0OJHAKOBO).

See VarDefinition



Kotlin - 6a30Bi onepaTopu

LlinouncensHi 6iToBi onepatopu y Kotlin He nepeBaHTaXxeHi y
3BMYaNHi onepaTtopu i NOBUHHI BUKOPUCTOBYBATUCA HK
bYHKLUI, WO MOXYTb BUKNIMKATUCA 3 DA30BUX YNCITOBUX
06'eKTiB, HANpuUKapa;

val bitVar1=0b0111 1111

val bitVar2 = bitVarl.inv()

Kotlin nopae onepatopu BU3HaAYEHHA Ajana3oHy Ta
NepeBIPKN, YN HANEXUTb YNCIO A0 Alana3oHy:
valmyRange=1..5 //implicit IntRange type variable
printin(3 in myRange)  //true
printIin(7 in myRange)  //false

> See VarDefinition See ArrayRangeDefinition



Kotlin - onepaTtopu Ta BUpasu ‘
po3raJjiy>KeHHs

OnepaTtop po3ranyxeHHs if y Kotlin Mmoxe 6yTtun gk
oriepamopoM nepepadi ynpasiHHA, TaK | eUpPa30M -
noBepTaTh 3Ha4YeHHs NoAibHO TepHapHOMY ornepaTopy Java:
vala=5
vals=if (a% 2==0) "ais even" else "a is odd"
3amicTb onepaTtopa switch Java, y Kotlin icHye onepaTtop

(AKMin moxe 6yTu Bupa3om) when (aHanoriyHo nokpalieHOMy

switch JDK 13+):
vala=>5

val grade = when (a).{\ nig when moxyTb 6yTM NpakTUYHO

1’ 2_> "Bad" . .
- nobi TMnun, BKAtoYatoum bynesi 3HaYeHHA
3 -> "Sufficient"
4 > "Good" Ta YMncna 3 NJaAaBayYo KOMOIO
- 00

5 ->"Excellent”
else -> "No such mark" } See ControlFlowOperators



Kotlin - onepaTopu oprasisalil UKJIiB

I Uwnkn for-in Kotlin npautoe aHanoriyHo nokpalleHoMy LUKITy
for (for-each) Java i Moxe BMKOHyBaTUCh AN ByOb-AKnX
TUNIB, WO MICTATb iTEpaTop (Han4vacTilwe - KOJieKLil, Macusu,
aOiana3oHn Yucen):

val colors = listOf("Red", "Green", "Blue")

for (color in colors) {
printin(color)

}

I 3acTtocysasLwun UMk for gna pagka, MoxHa oTpumMaTu
NocnigoBHUM AOCTYN 4O CUMBOJIIB LbOro paaka:
for (index in "Hello"){
print("Sindex ")

}
printin()
rr e \/

|] > See ControlFlowOperators



Kotlin - onepaTopu oprasisalil UKJIiB

I [Npw opraxizauii umkny for-in MoXHa BUKOPMUCTOBYBATH
IHOEKCU:
I 1-cnocib - BUKOpUCTaHHA PYHKLIT
public val <T> Array<out T>.indices: IntRange
danny kotlin.collections._Arrays:
val intArr = Array(10) { (1..100).random() }
for (i in intArr.indices) { ~__

if (i% 2==0) [eHepauida macusy 3 10 BUNagKoBUX
print("S{intArr[i]} ") uinux ymcen Bia 1 o 100 BKAOYHO
}
printin()

See ControlFlowOperators



Kotlin - onepaTopu oprasisalil UKJIiB

I 2-cnocid - BAKOPUCTAHHA PYHKLLT
public fun <T> Array<out T>.withIndex():
Iterable<IndexedValue<T>>

danny kotlin.collections. Arrays:

for ((i, value) in intArr.withindex()) {

if (i% 2==0)

print("intArr[Si]=Svalue ")

}

printin()

See ControlFlowOperators



Kotlin - onepaTopu oprasisalil UKJIiB

I Y umkni for-in MoxHa 3actocoByBaTu yHKLUii downTo, until

Ta step:
for (index in 100 downTo 90 step 2) {

print("Sindex") //100 98 96 94 92 90

}
printin()

for (index in 1 until 10 step 2) {
print("Sindex") //13579

}
printin()

See ControlFlowOperators



Kotlin - onepaTopu oprasisalil UKJIiB
I Uuknn while Ta do-while npautototb Tak, g9k i y Java.

I AHanoriyHo Java npauorTb Y UuKnax i onepaTtopu break ta
continue, BKNO4Ya4 BUKOPUCTaHHA MITOK. €NHOLO
BioMIHOW Kotlin € cMHTaKcuc MITOK: MITKa NOBUHHA

Nno4YnHaTMUCA 3 CUMMBONY @, HanNpuknaa.
outer@ for (i in 0..4) {

for(jin 0..4) {
if (j>1){
printin()
continue@outer
}
print(

}
}

J

>println() } See ControlFlowOperators

+i %))




Kotlin - koHBepTalig Koay Java

I I'pwu konitoBaHHI koga Java oo npoekty Kotlin yepe3 byghep
O6wmiHy Intelld IDEA npornoHye CKOHBEPTYBaTU Ko, Java y Koz

Kotlin. 50 outer@ for (1 in 0 < .. < 4) {
42 51 for (j in O0=)..0=7%4) 4
£ Convert Code F 57 if (5> i) 4
i Clipboard content co = pr‘in?ln()
» (] Dot show this s G« continue(douter
- 55 F
56 print("™ ™ * i % j)
49 57 s
50 outer: 58 }
51 for (int i = 0; i < 5; i++) {
. rar Flnt,J =,0; Ji s By g Kopa Java, ckonioBaHum
53 if ¢ =a) 4 Sy
54 System.out.println(); i A{\eTo,u,ydeamm
55 continue outer; Kotlin
56 }
57 System.out.print(" " + (i * j));
58 }

} 59 }

Takox Hassua komaHaa Code—Convert Java File to Kotlin File



Kotlin - ¢yHKIII Ta 19M06a-BUpa3U
I NoBHUN CUHTaAKcKUC oronoLeHHa yHKUin Kotlin Burnaaae tak:
funim'a_oyHKuii(im'a_napameTtpal:TMn_napametpal, ...,
im'a_napameTtpaN: Tun_napametpaN):
TMN_pe3ynbTaty {
TiNno-610K PyHKU,i

}

1 Y Kotlin 6inbwicTe onepaTtopiB nepenayi ynpaBniHHS (OKpiM
LIMKNIB) € BUpa3amun, TO6TO BOHM NOBEPTAOThb AesiKe
3Ha4YeHHA. Y pasi, AKLWO TiNOo PYHKLII € TAKUM BUPaA30M,
OronioweHHa PYHKLI-BUpa3y Moxe 0yTn y popmi:

funim'a_¢yHkKuUii(im'a_napameTpal: TMn_napametpal, ...,
im'a_napameTtpaN: Tun_napameTtpaN):
TUN_pe3ynbTaTy = TiN0-BUPA3 PYHKLI

I Y pasi, Konm KoMNinaTrop 3Moxe BMBECTU 3 Tina-empasy
TUMN_pe3ynbTaTy, BiH MOXe He 3a3HavaTuncd. See FuncDefinition



Kotlin - ¢yHKIil Ta 19M01a-BUpa3U

Kotlin Hagae MOXIMBICTb BKa3aTu 3HAYEHHS 3a

3amMoeyy8aHHsM 011 napamMempie nNpu oronoleHHi QyHKLII.

ICHYE MOXNUBICTb BUKITMKATWU TaKy PYHKLII0, Nnepeaaryn i
He yci aprymenTun (ans iHwunx 6yaytb 6paTtnca 3Ha4yeHHs
3a 3aMOBYYBaHHAM).

AKLLO Npu BUKITNKY PYHKLIN HEOBXIAHO NMPONYyCTUTY
aprymeHT(n) (bepyTtbcs iX 3Ha4YEHHA 3a 3aMOBYYBaHHSIM),
TO Ti @pryMeHTHN, AKi 3a3Ha4aloTbCA NICNAa NponyLeHnx
BKa3ylOTbCA 3 IM'AM NapamMeTpa - rnoiMeHo8aHI apayMeHmu.

I Y pas3li, aKWwo pyHKuUis Kotlin ABHO He noBepTae HIAKOro
3Ha4YeHHd, BOHa BCE PiBHO HEABHO noeepTae Tun Unit, akmun
Ma€ eauHe 3HayeHHa - Unit (y Takomy BUNaaKy 3a3HavyeHHs
TUNY_pe3ynbTaTy € OnuioHanbHUM)

< See FuncDefinition



Kotlin - ¢yHKIil Ta 19M01a-BUpa3U

I ®PyHKUll Kotlin nigTpuMyloTh A0BISIbHE YNCO NapaMeTpiB,
ONA Takux napamMmeTpiB AoaarnTbca moaudikaTopu varargs).

I Takox Kotlin Hapae onepaTtop spread (*), Lo A03BONAE
00 varargs aprymMeHTiB JoaaTn 3Ha4eHHA MmacuBy (CMNUCKY,
AjanasoHy) Takoro X Tuny.

I KoTniH niaTpumMye BUKINKU PYHKUIT Y IHGDIKCHIU HOmauii - He
3a3Ha4YaETbCAa onepaTop Kpanka, 9K 4ocTyn 3 ob'ekTa/knacy
00 YHKLUiT Ta Kpyrni AyXKu Anga napameTpis, TOOTO BUKNUK

myObj.someMeth(3)
y IH(PIKCHIN dopmi byae:
myObj someMeth 3
nepeBaramMm BUKOPUCTaHHA PYHKLIN Y IHAIKCHIN dhopMi
€ MOXNUBICTb NPUBAN3NTU X BUKITNKN OO peYEHb NIOACHKOI

;IVIUbVl.

See FuncDefinition See InfixFunClass



Kotlin - ¢yHKIil Ta 19M01a-BUpa3U

AHarnori4yHo Java, Kotlin niaTpumye yHKUIT 3
y3arasibHeHHSAMU (generic), ane ocKinbK1 T1m, Lo
NOBEPTAETLCA PYHKLIEK OroJIOLLIYETLCA B KiHLI, TO MNapamMeTpu
TUNY 3a3Ha4vyaloTbCs Y KYTOBUX AyXKax 6be3nocepenHbo nepen,

IMEHEM (PYHKLUT:
package basics

/*Generic function*/
fun <T : Number> getSum(a: T, b: T): Number {
return a.toDouble() + b.toDouble()

}

fun main() {
/*Call generic function*/
printin(getSum(3, 5)) //8.0
worintIn(getSum(3.5,5.5)) //9.0 } See FuncDefinition




Kotlin - Tunu pyHKIin

yHKyii-4yrneHu (member functions) - oronowylTbCA BCEPEONHI
Knacis (aHanoriyHo metogam Java) Ta 06'eKTiB;

pyHKUiT eepxHbOo20 pieHs (top-level functions) - yHKUiTy NakeTi
Kotlin, ki BU3Ha4yaoTbCs nNo3a 0yab-aKMMm Knacom, o6’ektom abo
IHTepdencom (3a3suyan, y panni Kotlin). Taki dpyHKLji
BUKNMKaOTbCA 6e3nocepeHbo, 6e3 HeobXiaHOCTI cTBOpOBaTU Oy b-
AKun 06’ekT abo 3a3HavaTh byab-aKnn Kknac (HeobxigHo 3a3HavaT
NakeT, AKL,0 YHKLiS oronolleHa y daunni 3 iHWOoro nakeTy);

nokasnbHi (abo eknadeHi) pyHkuyii (local (or nested) functions) -
OroNIOLLYTbLCA BCepeauHi IHLLOI YHKLII, MOXYTb MaTu AOCTYN A0
val nokanbHMUX 3MIHHUX 30BHILLIHbLOI PYHKL,iI (@HaNoriYHO fIoKanbHUM
BHYTPILLHIM Knacam Java);

yHKUil-po3wupeHHsi (extension functions) - Kotlin Hapgae
MEXaHi3M po3LUMPEHHSA (PYHKLLIOHANbHOCTI BXe CTBOPEHMX Knacis 6e3

NKOPUCTaHHA yCcnaaKyBaHHA abo pi3Hnx opmnaTtrepry
EeKopaTop.




Kotlin - ¢pyHKIIIl BEpXHBOI'0O PiBHS (
(top-level functions)
package basics

fun checkUserStatus(): String { — File Kotlin

return "online"

}
package basics.subpkg

fun checkStatus(): String {

return "online" _
} —  Class Kotlin

class TopLevelFuncClass(a: Int, b: Int) {

}




Kotlin - ¢pyHKIIII BEpXHBOTI'O PiBHA K
(top-level functions)

I Taky yHKLi0 MOXHa BUKINnKaTKn beanocepeHbo
3 IHWOT PYHKUIT Y IHWOMY dbansii y TOMY X NakeTi
abo nicnga imnopTy (41 3 3a3Ha4YEHHAM NOBHOIO iIMEHI)
L€l yHKLI:
package basics

import basics.subpkg.checkStatus

fun main() {

/*Call top-level function from file*/
printin(checkUserStatus())

/*Call top-level function from class*/

;.--------p.rjn.t.ln.(.ch.ecks.t.at.us(-).) .............................................................................................................................................
}



Kotlin - jsioka/nbHI QYyHKIII] (
(local functions)

package basics

/*Outer function*/
fun printArea(width: Int, height: Int): Unit {
/*Local (nested) function can use local variable = File/class
of the outer function*/ Kotlin

fun calculateArea() = width * height
val area = calculateArea()
printin("The area is Sarea")




Kotlin - siokanbHI QYyHKILII K
(local functions)

I JlokanbHa pyHKLIA He JOCTYMHa 330BHI, TOMY BOHA
BUKOPUCTOBYETLCA A5 BIAOKPEMIEHHSA CKNnaaeHol
PYHKLIOHANbHOCTI 30BHILWHbLOI YHKLII Ta 1T IHKancynauil:
package basics

fun main() {
/*Call outer function with local function definition*/
printArea(3, 4) //The area is 12
/*Local (nested) function are not available
outside the outer function*/
// printin(calculateArea())

I}




Kotlin - ¢pyHKIiI-pOo3LIUpeHHS ‘
(extension functions)

I Y niBiK YaCTUHI OrosioLeHHS TaKol YHKLIT 3a3Ha4YaEeTbCA
TUN-OTPUMYBaY PO3LLUNPEHHS (Y AaHOMY BUMaaKy
6ibnioTeuHnn knac kotlin.String, a y npasBint - 06'eKT-
OTpMMYBaY, 3 AKUM BnacHe | BUKOHYIOTbLCA MaHinynauil

dyHKLLIT):

package basics
File/class
/*Extension function*/ —  Kotlin
fun String.lastChar(): Char = this[this.length - 1]
I package basics
fun main() { .
/*Call extension function*/ P06°_Ta 3 d)éf"""",ﬂ'\g”'q”e”a'v‘”
printIin("Hello".lastChar()) -} R/IACIB Ta 0D EKTIB DYAE

PO3rAAHYyTa Aani.



Kotlin - jamb6aa-Brpa3u

I Jlambopa-Bupasun - ue PyHKuUii 6e3 iMmeHi (aHOHIMHI), 3
AKMMUW MOXHa NOBOAUTUCH AK 3i 3HAYEHHAMU: NepenasaTu
AK napameTpu, noBepTaTtu 3 IHWNX QYHKLIN TOLLLO.

CuHTakcuc nambaa-gpyHKLiN HACTYMHUMN:
{ [argumentList ->] codeBody }

(KBagpaTHUMM AYHKKAMKU NO3HAYEHMNIN HEODOB'A3KOBUIA CMTUCOK
apPryMeHTIB 3i CTPINIKOIO — Yy pas3i BIACYTHOCTI NapameTpiB
nambaa-smpasy)

I lambpa-Bmnpa3s moxKHa 36epertu y 3miHHiN, a NOTim 3BepTaTUCA
[0 Hel K A0 3BUYaNHOT QYHKLLT.

I 3miHHIX Kotlin moxke byTn npmn3HayeHa AoBi/ibHa PYHKL,iA,
aHa/NoriYHoO NpU3HavYeHHo Nambaa-smpasy, Npu Lbomy
BUKOPMUCTOBYETLCA MOCUNAHHA HA TaKy QYHKLIO Y BUTNAAI
NoABINHOI ABOKPAMNKMW.

See LambdaDefinition



Kotlin - jamb6aa-Brpa3u

0

Jlambpa-Bmnpasun He NiATPUMYLIOTb onepaTtop return (GakTUYHO
MOro 3amiHio€e 060B'A3KOBaA CTpi/ZIKa N1Imbaa-Bmnpasy).

AKWo nambaa-Bmnpas He NOBEPTAE Pe3y/1bTaT, MOXHA Or0/I0CUTH
y n1ambaa-Bmpasi 3Ha4YeHHs, AKe byae noBepTaTUcA Ta
NPUBNACHIOBATUCA 3MIHHIN.

DyYHKLT, AKI npuiimatoTb 1Ambaa-Bupasu AK napameTpu (tTa/abo
NOBepPTaloThb iX), HA3UBAIOTLCA PYHKUIAMU BUW020 MOPAOKY
(higher-order functions). Taki dyHKLjii B Run-Time npunimatoTb AK
napameTpun NOCUNAHHA HA PYHKLLI, O BiANOBIAAOTb TUNY
dyHKUii-napameTpa.

[Mpn BU3HAYEHHI PYHKLi BULLOTO NOPAAKY nepea TUNom yepes
[BOKpPAMKy BKa3ylTb HAa3BY NapameTpy, AKMN Ma€E LLen T!n
(aHanoriyHo 3BMYaMHMM NapameTpam).

See LambdaDefinition



Kotlin - oroJsionieHHd KJiaciB Ta (

BJIACTUBOCTEHU

I Kotlin oronowyerbca aHanoriYyHo Knacy Java, 3a Tum
BUK/IFOYEHHAM, LLO NPW OroNOLIEHHI NOAA KNacy NOBUHHI ByTH
iHiLiani3o0BaHi (4acTo iHiLiani3auia BUKOHYETbCA BiANOBIAHNMMU
ANA TUNiB NOAIB 3HAYEHHAMM 33 3aMOBYYBAHHAM):

package oop

class Student {

var name: String =
var surname: String =
var age:Int=0

}

package oop

fun main() {
val studl = Student()

)

onepaTtop new y Kotlin
HE BUKOPMUCTOBYETHCH



Kotlin - oroJsionieHHd KJiaciB Ta
BJIACTUBOCTEHU

I JdexkomninAauia HannpocTiworo Knacy Kotlin:

c:\KotlinStudyApp\out\production\KotlinStudyApp\oop>
javap -p Student.class
Compiled from "Student.kt"
public final class oop.Student {
private java.lang.String name; : :
private java.lang.String surname; } incapsulated fields
private int age;
public oop.Student(); «—— default constructor
public final java.lang.String getName();
public final void setName(java.lang.String);
public final java.lang.String getSurname();
public final void setSurname(java.lang.String);
public final int getAge();
public final void setAge(int); -

accessors
— for var fields




Kotlin - oroJsionieHHd KJiaciB Ta (

BJIACTUBOCTEHU

I [pu BUKNUKaAX reTTepis Ta ceTTepiB npedikcis get Ta set

He 3a3Ha4yaloTbCA — 3a3Ha4YaloTbCA NPOCTO NOA KNacy, a retrep
YU CeTTep BUKOPUCTOBYBATU € 3PO3YMISIUM 3 KOHTEKCTY.

I ToBopaTtb, wo Kotlin Hagae MOMKAMBICTb YUTAHHA-3MIHU
nonis ob6'ekta 4yepes ssaacmusocmi (properties) Knacy, fKi
ABNAOTb CcobOK nNpuBaTHI NoAaA pasom 3 nNybAiYHMMMK
reTtTepamm Ta
ceTTepamm.

I Knacw, AKi MicTATb TiNbKM BNACTUBOCTI | KOHCTPYKTOP, NOAiOHI
HaBeAeHOMY Y NPUKAaAi, Ha3UBaKOTb 06 EKMaMU-3HAYEHHAMU.

> See opp.Main



Kotlin - oroJsionieHHd KJiaciB Ta (
BJIACTUBOCTEHU

I MorKHa AoAaTh A0 KNacy KOHCTPYKTOP 3 NapamMeTpamm, ane
Nicns UbOro KOHCTPYKTOP 6€3 napameTpis 3a4aBaTnCA He byae,

AKLLO BOHM NOTPiOHIi 0bnaBa, HEObXiAHO X OrONOCUTW::
class Student {

var name: String =
var surname: String =
var age:Int=0
constructor()
constructor(name: String, surname: String, age: Int) {

this.name = name
this.surname = surname

this.age = age

) } fun main() {
val stud2 = Student("Ron", "Weasley", 12)

println("The stud2 data is: ${stud2.name} S{stud2.surname}
- S{stud2.age}") }



Kotlin - oroJsionieHHd KJiaciB Ta K
BJIACTUBOCTEHU

[ Kotlin niaTpumye cnpowery popmy 020/10WEHHSA KNAACIB:

class SimpleStudent(val name: String, val surname: String,
var age: Int)

[ AKLWO nepen imeHem NosasA BKasaHe KAo4yose ¢/10B0 val,

BiANOBiAHE NOJ1Ie OroNOWYETLCA PiHANBHUM | MOrO 3HAYEHHS
MOXe BCTaHOB/IHOBATUCA TiZIbKU MPU CTBOPEHHi 06'eKkTa (ceTTep
AN15 TAKoro nonas byae BiacyTHIM), a AKLWO nepes imeHem nons
BKa3aHe K/1l04OoBe C/10BO var, A0 K/acy A0AaloTbCA | reTTep i
ceTTep UbOoro NonA.

fun main() {
val stud3 = SimpleStudent("Hermione", "Granger", 13)
printin("The stud3 data is: S{stud3.name} S{stud3.surname}
- S{stud3.age}")



Kotlin - oroJsionieHHd KJiaciB Ta K
BJIACTUBOCTEH

I CnpouweHa ¢opma OrosIoLieHHSA Kiacy He A€ MOXK/IUBOCTI
N03aBaTU A0AATKOBUIM OKPIM iHiUiani3auii nonis Ko, Tomy Kotlin
(aK i Java) niaTpumye 610KM iHiLiani3aLii, AKi BU3HAYalOTbCA
K/IIOYOBMM C/IOBOM init Ta BUKOHYIOTbCA MPU CTBOPEHHI 06'EKTIB
Knacy:

class SimpleStudent(val name: String, val surname: String,
var age: Int) {
init {
printin("Init block code")
}

}




Kotlin - oroJsionieHHd KJiaciB Ta K
BJIACTUBOCTEHU

I Y Kotlin aBTOMaTn4He nepeBu3Ha4vYeHHA PyHKUiM toString(),
equals() Ta hashcode() (Ta iHLWKX KOPUCHUX GYHKLLiIN) AOCATaETbCA
NoaaHHAM moaundikaTopa data y orosioweHHsA Knacy :

data class StudentData(val name: String, val surname: String,
var age: Int)
New Kotlin Class/File

@ Class

< File

(@ Interface
Cﬁ—} Enum class
C‘E Annotation
1 Kotlin script

T Kotlin worksheet

val stud4 = StudentData("Neville", "Longbottom", 11)
printin("The stud4 data is: Sstud4")



Kotlin - oroJsionieHHd KJiaciB Ta

BJIACTUBOCTEHU

data class StudentData(val name: String, val surname: String,
var age: Int)

Compiled from "StudentData.kt"

public final class oop.StudentData {

private final java.lang.String name;
private final java.lang.String surname;
private int age;
public oop.StudentData(java.lang.String, java.lang.String, int);
public final java.lang.String getName();
public final java.lang.String getSurame();
public final int getAge();
public final void setAge(int);
public final java.lang.String ;
public final java.lang.String ;
public final int component3();




Kotlin - oroJsionieHHd KJiaciB Ta

BJIACTUBOCTEHU

data class StudentData(val name: String, val surname: String,
var age: Int)

public final oop.StudentData copy(java.lang.String,
java.lang.String, int);

public static oop.StudentData copySdefault(oop.StudentData,
java.lang.String, java.lang.String, int, int,
java.lang.Object);

public java.lang.String toString();

publicint hashCode();

public boolean equals(java.lang.Object);

}



Kotlin - oroJsionieHHd KJiaciB Ta (
BJIACTUBOCTEHU

I OKpim nepeBu3sHavyeHnx pyHKLiM toString(),equals() Ta
hashcode(), komninatop aoaae pyHKLito copy(), AKa A03BONSE
CTBOPOBATU KONii 06'€KTIB Knacy (3 MOXAMBICTIO
nepeBM3HAYEHHA iX BNacTUBocTen) Ta pyHKUii componentN() no
KiIbKOCTI MOAiB KAacy, AKi ABNAOTb COO0H0 anbTepPHATUBHUN
dyHKLUiasM-aKceccopam cnocib goctyny Ao noniB 06'eKTa Knacy:

val stud4 = StudentData("Neville", "Longbottom", 11)

val stud5 = stud4.copy()
printin("The stud5 data is: Sstud5")
val stud6 = stud4.copy(name = "Dean", surname = "Thomas")

printin("The stud6 data is: Sstud6")

The studb5 data is: StudentData(name=Neville, surname=Longbottom, age=11)
The stud6 data is: StudentData(hame=Dean, surname=Thomas, age=11)



Kotlin - oroJsionieHHd KJiaciB Ta (
BJIACTUBOCTEHU

[ CTBOPEHI KOMMINATOPOM A5 Knacy AaHunx GyHKLUii componentN()
BUKOPUCTOBYIOTb ANA MoAiny 0b6'ekTa Knacy AaHMX Ha Habip
3HAYeHb MOro B/IACTUBOCTEN — TaKMM NpoLLeC HAa3UBAKOTb
oecmpyKkmypu3aui€ro :

val sename = stud6.component1()

val sésurname = stud6.component?2()

val sbage = stud6.component3()

printin("The stud6 name=Ssbname, surname=Ssbsurname
and age=Ssbage")

The stud6 name=Dean, surname=Thomas and age=11

I TexHonoria AecTpyKTypu3aLlii 06'eKTa A03BONAE BULLLE HAaBEAEHU N
KO/, 3aMiHUTU OAHMM OMepPaTOPOM: :

val (stbname, stbsurname, stbage) = studb6



Kotlin - oroJsionieHHd KJiaciB Ta (
BJIACTUBOCTEHU

[1o knacy Kotlin moxyTb 6yTn A0AaHI KOpUCTYBALbKI PYHKLT, LLO
peani3ytoTb NOBeAiIHKY 00'EKTIB Kaacy.

TaKOX ICHYE MOXNUBICTb AO0AQHHA KOAY A0 CTAaHOAAPTHUX FreTepis
Ta ceTepis.

Y retrepi Ta ceTTepi BNaCTUBOCTI BUKOPUCTOBYETLCA iAEHTUPIKATOP
field, AKM MmoXKHa PO3rNAJATM AK NOCMNAHHA HA 3HAYEHHA
BN1ACTUBOCTI. [lyKe BaxKnmBo BUKopuctosyBaTtu field y rettepax Ta
ceTTepax 3amMiCTb iMeHi BNaCTUBOCTI, TOMY LLLO Tak Bu 3anobiraete
3aUMKNOBAHHIO Ta BUHUKHEHHIO BUKAtoYeHHA StackOverflowError.

Knac Kotlin moxe mictntn Tak 3BaHnm 06'ekKm-KomnaHblUOH
(companion object), aknin 36epirae meToamn Ta 3MiHHiI, WO €
3arasibHUMKM ANnA ycix o6'ekTiB Knacy (aHanor static-uneHis kKnacy
Java).

See StudentData See Student See SimpleStudent

See opp.Main



Kotlin - ycmagkyBaHHs KJaciB Ta ‘

noJiiMmopdiam

[ YciKnacuy Kotlin HesBHO ycnagkosytoTbea Big Knacy kotlin.Any,
AKUN MicTUTb TpU GYHKUi: equals(), hashCode() Ta toString()
(aHanoriyHo Knacy Object B Java).

[ 3a3amoByyBaHHAM Knacu Kotlin € final —ix He moXHa
ycnaakysatu. LLLob 3pobuTtun Knac ycnagkoByBaHMM, HEODOXiAHO
[04aTU A0 NOro OronolweHHA moandikaTtop open:

open class Person(var name: String, var surname: String,
var age: Int){ }

[ ABHe ycnaaKyBaHHA KnaciB y Kotlin no3Havya€eTbcs ABOKPaANKoOL0.

I Mpwv oronoweHHi Knacy-HawaaKkay Moro nepBMHHOMY
KOHCTPYKTOPi NOBUHHI OYTK 3a3Ha4YeHi AK napameTpm BAACTUBOCTI
H6aTbKIBCbKOro KAacy Ta OronoLeHi ceoi. [lepBUHHUIN KOHCTPYKTOP
H6aTbKIBCbKOro Knacy NpuMMae napameTpu Ans cBoix
B/IACTMBOCTEWN 3 MNEPBUHHOIO KOHCTPYKTOPY KAacy-HallagkKa.

class Student(name: String, surname: String, age:Int,
> var speciality: String) : Person(name, surname, age) {



Kotlin - ycmagkyBaHHs KJaciB Ta (
noJiiMmopdiam

[ Y pas3si, AKWOo 6aTbKiBCbKUIMN KNAC OroNOLWEHNM i3 BUKOPUCTAHHAM
BTOPMHHOIO KOHCTPYKTOPA, Oro/I0WeHHA K1acy-HalwaaKy BUrnaaae
NPOCTILLMM: NapaMeTPUN BTOPUHHOIO KOHCTPYKTOPA KNnacy-

HallaJKa nepeaaroTbCa A0 KOHCTPYKTOPY 6aTbKiBCbKOro Ksacy 3a
IOMOMOTOH0 K/IH0HOBOTO CNOBa super, sk y Java:

open class SimplePerson {
var name: String ="
var surname: String =""
var age: Int=0

constructor(name: String, surname: String, age: Int) {
this.name = name
this.surname = surname
this.age = age

}

} see next slide



Kotlin - ycmagkyBaHHs KJaciB Ta (
noJiiMmopdiam

[ Y pas3si, AKWOo 6aTbKiBCbKUIMN KNAC OroNOLWEHNM i3 BUKOPUCTAHHAM
BTOPMHHOIO KOHCTPYKTOPA, Oro/I0WeHHA K1acy-HalwaaKy BUrnaaae
NPOCTILLMM: NapaMeTPUN BTOPUHHOIO KOHCTPYKTOPA KNnacy-

HallaJKa nepeaaroTbCa A0 KOHCTPYKTOPY 6aTbKiBCbKOro Ksacy 3a
IOMOMOTOH0 K/IH0HOBOTO CNOBa super, sk y Java:

class SimpleStudent : SimplePerson {
var speciality: String ="

constructor(name: String, surname: String, age: Int,
speciality: String)
: super(name, surname, age) {
this.speciality = speciality
}
}



[

Kotlin - ycmagkyBaHHs KJaciB Ta (
nnoJiiMmopdiam

Kotlin BMmarae aABHUX mogudiKaTopiB open Yy OroNOLWEHHI
meToay 6aTbKIBCbKOro Ksacy, SKMN A03BONAETbCA NEePEBU3HAYATH
Yy Knaci- Hawaaky (mogmdikatop open He Ma€e edeKkty, Koau
noaaetbca Ao 4neHiB final Knacy — knacy 6e3 moaudikatopa
open):

open class Shape(val name: String) {

op@ifum@8cArea(): Doubq@a{CTMBiCTb (HaBiTb val) moxke
} nepeBM3Ha4YaTUCA, KOIM BOHA NOBUHHA

} IHILIQNI3yBaTUCA IHLWKMM, aHIXK Y CynepKaaci,
_ 3HaYeHHAM . _
Kotlin Bumarae aBHux meandikatopis override y oronoLleHHi

METOAY Knacy-Hawaaky, Lo nepeBmn3Havae 6aTbKiBCbKMI MeToA;:
class Circle(val radius: Double) : Shape() {
final override val name: String = "circle"

override fun calcArea(): Double{  MOBTOPHE NEPEBUIHAYEHHA
return Math.P/ * radius * radius — 3200POHAETLCA MOANGIKAaTOPOM

1) final




Kotlin - abcTpaKTHI KJlacu Ta iHTepdencHu

[ Kotlin niaTpumye poboTy 3 abCTPAKTHMMM Knacamu Ta
IHTepdencamm aHanorivyHo Java:

abstract class AbsShape { abCTpaKTHMM KNac moxKe
abstract var name: String MiCTUTM abCTPaKTHI BNACTUBOCTI
abstract fun calcArea(): Double  ta metoau

class Circle(var radius: Double) : AbsShape() {
override var name: String = "circle"

override fun calcArea(): Double {
return Math.P/ * radius * radius
}

}

[ ABCTpaKTHIi Knacu aBTOMATUYHO He € piHaNbHUMMU, @ abCTPaKTHI
METO/1M Ta BNACTUBOCTI aBTOMATUYHO € BIAKPUTUMU ANA
nepeBM3HAYEHHS. see oop.inheritance.Main



Kotlin - abcTpaKTHI KJlacu Ta iHTepdencHu

[ IHTepdencm BUKOPUCTOBYHOTLCA AN1A BU3SHAYEHHA NPOTOKOAY
3ara/ibHOI NoBeAiHKK, Wob nepesarun nonimopdiamy bynm
NOCTYMHI 6€e3 *KOPCTKOI CTPYKTYPU YCNaAKYyBaHHS.

I Knac moxe peanizyBatu AeKinbKa iHTepdencis, ane
yCMNaAKOBYETbCA IMLLIE Big OAHOrO cynepknaacy (aky Java).

abstract class AbsShape { abCTPaKTHMIA KNac Moe
abstract var name: String MiCTUTWN aBCTPAKTHI BNACTUBOCTI
abstract fun calcArea(): Double  ta meToau

class Circle(var radius: Double) : AbsShape() {
override var name: String = "circle"

override fun calcArea(): Double {
return Math.P/ * radius * radius

}
}



