GENERICS

PosmigHemMo nipukiiaz:

import java.util. ArrayList;

import java.util.List;

public class Test {

public static void main(String[] args) {

List arr = new ArrayList();
String o = "Hello";
arr.add(o);
String i = arr.get(0); // momuska
System.out.println(i);

Pesynerar:
Error:(8, 22) java: incompatible types: java.lang.Object cannot be converted to java.lang.String.

Metog add(E e) no3BoJisie BUKOPUCTATH SIK TTapaMeTp eJieMeHT JOBiIbHOTO TUITY (AJis1 SIKOTO
6arbkiBcekuM € Trr Object). Toro x tumny (Object) Oyze i pe3ysbrat, KOTpHii oBepTae MeTog, get().
Tobto, momaBaHHs 10 ArrayList esemeHTa Tumy String He O3Hayae, 10 Oyze TIOBEPHYTO e/IeMEHT
Ty String. HatomicTe 0TpMaeMo MocuIaHHs Ha efieMeHT OaTbKiBcbkoro cyneprumy Object.

[lpuBegeMo TWI ejleMeHTa, KOTpUU MoBeprae Metop get(), Ao TOTpPiOHOrOo Ham String,
CKOPHMCTAaBILMCh cast:

import java.util. ArrayList;

import java.util.List;

public class Test {

public static void main(String[] args) {

List arr = new ArrayList();
String o = "Hello";
arr.add(o);
String i = (String)arr.get(0); // iepeTBOpeHHSsI TUITY
System.out.println(i);

Pe3sysnbrar:
Hello

HeBa)KkO MOMITHTH, 1[0 TaKWK COCIO ZofaBaHHs esieMeHTiB 10 ArrayList Ta oTpuMaHHS iX
Hece TIOTeHIIiiHy Hebe3reKy BUHUKHEHHs TIOMUJIKA BUKOHAHHSI, OCKIi/IbKU Hifle He KOHTPOJTFOEThCS
Bi/INOBIJHICTH TUIIIB Ha LJUX JBOX eTariax.
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3MiHMMO THWIT MapamMeTpa, KOTpuM AomaeMo Ao ArrayList, Ha int. 3BepHIiTh yBary Ha Te, 1110
KOMIILJIATOP He 3yCTpidya€ >KOAHUX IIOMWJIOK 1 KO VCIIIIHO KOMIIIOEThCA. IIpote, romusika
BUHUKAE Mi/] yaC BUKOHAHHS i TOB’s13aHa BOHa i3 mepeTtBopeHHsiM String(Integer):

import java.util.ArrayList;

import java.util.List;

public class Test {

public static void main(String[] args) {

List arr = new ArrayList();
into=1;
arr.add(o);
String i = (String)arr.get(0); // momunka
System.out.println(i);

Pesynbrar:

Exception in thread "main" java.lang.ClassCastException: java.lang.Integer cannot be cast to
java.lang.String

3Haxo/pKeHHsI TIPUYMH TTOMUJIOK BUKOHAHHS 3aiiMae Habarato Oisbliie yacy, Hi’K BUSIBI€HHS
Ta YCYHEHHS 1X Ha eTarti KOMITJISLii.

Generics f03Bossie TUMaM (Kacam Ta iHTepdeiicam) OyTH mapaMeTpamMu MPU OTOJIOIIeHHI
KJaciB, iHTepdeticiB Ta MetoxiB. ITogi6HO A0 hopMambHUX MapaMeTpiB, 10 BUKOPHUCTOBYIOTH TIPU
OTOJIOLIeHHI MeTOAIB, NapaMeTpu THUITy [03BOJISIFOTh ITOBTOPHO BUKOPUCTOBYBATH KOZ, [/Is1 PiI3HUX
BXiIHUX 3HaueHb. Pi3HUI y TOMY, II0 BXiJHI BeJWUYMHU JJIs1 JIOKQJbHUX [apamMeTpiB — 1ie
3HAueHHs], a [1JIs TapaMeTpiB TUIy — TUIH.

Kog, 1110 BUKOPUCTOBYE generics:

- Ha/la€ CTPOry MNepeBipKy TUITIB IIPU KOMITIIALLiT;

- 103BOJISIE YHUKHYTH Cast;

- HaJla€ MOXUIMBICTb peasi3yBaTy y3arajbHeHi (generic) aJropuTMH, L0 TNPAaLOIOTH 3
KOJIeKI[iSIMU Pi3HUX THIIiB, MOXKYTh OyTH KacTOMi30BaHi, O6e3meuHinli 111010 BUKOPHUCTaHHS THUITIB Ta
JIermii 11 YATaHHS.

[Tepenuiiemo Halll TIPUK/aZ, 3 BAKOPUCTaHHAM generics:

import java.util. ArrayList;

import java.util.List;

public class Test {

public static void main(String[] args) {

List<String> arr = new ArrayList<>();
String o = "Hello";
arr.add(o);
String i = arr.get(0); // mepeTBOpeHHs TUITY
System.out.println(i);
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Pe3sysnbrar:

Hello

Z!)KE[)EIIO

Y3arajibHeHUM TWTIOM Ha3WBalOTh y3arajbHeHWH kimac abo iHTepdeiic, mapameTpamu
KOTporo € Tunu. HaBesieHui1 HrbKue NMPUKIIaZ, IEMOHCTPYE CyTh KOHLIeMLIil.
PosrnsiHemo kiiac Box, 1110 ornepye 06’eKTamul JOBiJIbHOTO THTTY.

class Box {
private Object object;
public void set(Object object) {
this.object = object;
}
public Object get() {
return object;
}
}
public class Test {
public static void main(String[] args) {
Box myBox = new Box();
myBox.set("Hello");
System.out.println(myBox.get());
myBox.set(5);
System.out.println(myBox.get());
myBox.set(5.0);
System.out.println(myBox.get());

Pe3synbrar:

Hello
5
5.0

Ockinmeku metopu set() Ta get() omepyrors Turiom Object, mapameTpy MOXyTb OyTH
JnoBinbHUMH, ipoTe He (int, float, double To1110) MPUMITUBHUMM. Y BUITaJKOBi MPUMITUBHUX THITiB
BUKOPHCTOBYIOTh  K/IaCH-O00JIOHKM  (JeTasbHilne: TyT). AyTOmakyBaHHS Ta pO3MaKyBaHHS
BiZi0yBa€ThCSI aBTOMAaTHUUHO.

[Tix yac KOMITi/ISALi HEMOXK/TMBO BCTAHOBUTH, SIK KjlaC OyZile BUKOPUCTAHO TiJ| yaCc poOOTH
nporpamy. OffHa yacTHWHA TPOrpPaMU MOXKe TOMIiCTUTH B 00’ekT Integer y Toi uac, sK iHIla —
HaMaraTUMeTbCsl OTPUMATH 3 HbOI'O String. Y pe3y/bTari TPanuThCs IOMU/IKA BUKOHAHHS.

Hanwmiuemo y3aranbHeHy (generic) BepcCito L{bOro Kiacy.

Generic K/1ac Oro/oLyOTh HACTYITHUM YAHOM:
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class name<T1, T2, ..., Tn> { /* ... */ }

CexkIlisi, [0 3HAXOAWUTBHCS Mic/sA iMeHi kKmacy i oOMe)xeHa 3HaKaMd < Ta >, BH3HaAuae
rapameTp THUIly (TakoX IX Ie Ha3uBaKThb 3MiHHUMU-TUNaMu). 3MiHHI T1, T2, ..., Tn — 1je 3miHHI-
THIIH.

TakuM uvHOM, generic-Bepcis Kinacy Box MaTtume BULTIAL;

class Box<T> {
private T object;
public void set(T object) {
this.object = object;
}
public T get() {
return object;
}
}
public class Test {
public static void main(String[] args) {
Box<String> myBox1 = new Box<>();
Box<Integer> myBox2 = new Box<>();
Box<Double> myBox3 = new Box<>();
myBox1.set("Hello");
myBox2.set(5);
myBox3.set(5.0);
System.out.println(myBox1.get());
System.out.println(myBox2.get());
System.out.println(myBox3.get());

Pe3sysnbrar:

Hello
5
5.0

Cripoba  iHirfiamizyBatu mosne o6’ekra (myBox1, myBox2 uyu myBox3) 3HaueHHSIM
HEB/IaCTMBOI0 MOMY THITYy BUK/IMYe MIOMUJIKY KOMITi/ISLII.

3MiHHa-TU MOXKe OyTH [JOBiIBHUM HENPUMITUBHUM THIIOM: KiacoM, iHTepdeticom,
MaCHBOM UM iHILIOK0 3MIHHOIO-TUIIOM.

TakuM caMuii MiZiXiJ| 3aCTOCOBYIOTH /10 y3arajibHeHUX iHTepdelciB.

3a yrozioro iMeHa rapamMeTpiB TUIy — Lje OJWHApHI JIiTepU BepXHbLOI'O PericTpy. 3aBAsaKU
yroji iMeHa TUIIIB BiJIpi3HAIOTHCA Bifl IMEeH 3MIHHUX.
Halibisibil B)KMBaHi iMeHa rapameTpiB-THITiB HACTYITHi:
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- E - Element (BukopuctoByeThcs y Java Collections Framework)
- K- Key (Kintou);

- N — Number (Yucsno);

- T - Type (Tun);

- V - Value (3HaueHHs);

- S,U,V etc. - 211, 31, 411 TUMHU.

[MocunaHHs Ha y3arajbHeHWM Kiac (y Haiomy BUMagkoBi — Box) y Tiai mporpamu

peasi3yloTh, IONepefHbO 3AIMCHUBIIY BUK/IMK y3araJbHEHOIO THUILy i3 3aMIHOKO y3araJbHeHOro
napaMmeTtpa T Ha KOHKpeTHe 3HaYeHHs TUILY:

Box<String> myBox1;
Box<Integer> myBox2;
Box<Double> myBox3;

BUKIMK y3arajbHEeHOro TUIly MOXKHA pO3IIsfaTd SIK BUK/IMK 3BUYaliHOro Metody. [lpu

I[bOMY 3aMiCTh Tepejjaui aprymMeHTy y MeTOJ TiepefaloTh aprymMeHT-TUIl (Y AaHOMY TpUKIafi:
String, Integer Ta Double).

3BepHITh yBary Ha [1OSICHeHHS Di3HUI] MK apryYMEeHTOM-TUIIOM Ta [1apaMeTpPOM THUITY:

cumBoi Ty Foo<T> mo3Hauae mapameTp Tumy, a String y Foo<String> f — aprymeHT Tumy.

Y pesynbTari BUK/IMKY y3arajJbHeHOIo TUIy OTPUMYIOTh [1lapaMeTpHU30BaHUN THII.

11 CTBOpeHHs eK3eMIUIIpy [JaHOro Kjacy BUKOPUCTOBYHOTb OIlepaTrop New, IOMiCTHBIIN
<TUIT> M)XK IMeHeM K/acy Ta KpPyIJIMMU JyKKaMU:

Box<String> myBox1 = new Box<String>();

[TounHarouu 3 Java 7 i BUIlle MO)KHa 3aMiHUTH Habip aprymMeHTiB-THUIIB, HEOOXiAHUX /st
BUK/IMKY KOHCTPYKTOpA Y3arajbHeHOTO KJjacy TOPOKHIM HabOpoM aprymeHTIiB-THMIB (<>),

OCKIJIbKM KOMITUJIATOP MOXKe BU3HAUMTH IX 3 KOHTeKCTy. [lapy KyTOBHUX AYyXXOK <> Ha3MBarOThb
JliaMaHTOBHM OI1epaTOpOM:

Box<String> myBox1 = new Box<>();
Box<Integer> myBox2 = new Box<>();
Box<Double> myBox3 = new Box<>();

HetanbHiie npo Diamond.
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CrBoprMo ArrayList 3 map esleMeHTIB, KO)KHUM i3 IKUX MO)Ke mMary JoBiUIbHUM TuIl. [lapy
eJIeMEeHTIB TI0JjaMo 5IK OKpeMHUi1 generic-K/ac.

import java.util. ArrayList;
import java.util.List;
class Box<T1, T2> {
private T1 valuel;
private T2 value2;
Box(T1 valuel, T2 value2) {
this.valuel = valuel;
this.value2 = value2;
}
public T1 getValuel() {
return valuel;
}
public T2 getValue2() {
return value2;
}
}
public class Test {
public static void main(String[] args) {
Box<Integer, String> varl = new Box<>(1, "Apple");
int vBox1Vall = varl.getValuel();
String vBox1Val2 = varl.getValue2();
System.out.println(vBox1Vall + " " + vBox1Val2);
Box<Double, Double> var2 = new Box<>(1.5, 5.5);
Double vBox2Vall = var2.getValuel();
Double vBox2Val2 = var2.getValue2();
System.out.println(vBox2Vall + " " + vBox2Val2);

Pesynbrar:

1 Apple
1.55.5

OnucaHe BUILe CTOCYETHCS i iHTepdeiiciB.

Y3aranbHeHUMM (generic)-MeTolaMM Ha3WBalOThb METOJU i3 BJIaCHUMM IapaMeTpaMH THILY.
Ha BigmiHy Bif y3arasibHeHuX THUIB 00/1aCTh BUAMMOCTI IapaMeTpiB THITy Y [JaHOMY BHIIaJKOBi
BU3HAYAETLCSA generic-MeToaMy, Y SIKUX BOHU Or0JIOLIeH].



CHUHTaKCUC generic-MeTo/ly BKJ/IHOUA€ TapaMeTp TUIy yCepeAuHi KyTOBUX AYXKOK, KOTPHM
3HAXOAUTHCS Mepe]] TUIIOM, 110 TOBEPTAE METO/I.
PosmigHeMo npuk/iaz:

class Util {
public static <K, V> boolean compare(Pair<K, V> p1, Pair<K, V> p2) {
return pl.getKey().equals(p2.getKey()) &&
pl.getValue().equals(p2.getValue());
}
}
class Pair<K, V> {
private K key;
private V value;
public Pair(K key, V value) {
this.key = key;
this.value = value;
}
public void setKey(K key) { this.key = key; }
public void setValue(V value) { this.value = value; }
public K getKey() { return key; }
public V getValue() { return value; }
}
public class Test {
public static void main(String[] args) {
Pair<Integer, String> p1 = new Pair<>(1, "apple");
Pair<Integer, String> p2 = new Pair<>(2, "pear");
boolean same = Util.<Integer, String>compare(p1, p2);
System.out.println(same);
Pair<Integer, String> p3 = new Pair<>(1, "apple");
Pair<Integer, String> p4 = new Pair<>(2, "pear");
same = Util.compare(p3, p4);
System.out.println(same);

Pe3synbrar:

false
false

3BepHIiTh yBary Ha BUKIMK MeToZly boolean same = Util.<Integer, String>compare(p1, p2);.
Komminarop moyke BU3HAUUTH TUIK apryMeHTIB, ITi/jCTaB/IeHuX Y BiJIIIOBi/IHI TapaMeTpy TUILY, TOMY
HeMae roTpebu BKasyBatH ix siBHO: same = Util.compare(p3, p4);.

Yacom BHUHMKAE MOTpeba 0OMEKUTU THITH, KOTPi MOXKYTb OyTH BUKOPHUCTaHi SIK apryMeHTH
TUILy OJHUM YU KiJIbKOMa 3HaueHHsMU. Harpukiaz, MeToz, 10 Olepy€e YUClaMH, MOXKe BUMaraTtu
sIK TapaMeTpH Ti/IbKY ek3eMIuisspy Number uu #ioro ouipHix K/acis.
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st orosioiieHHs 0OMe)KeHOTO TapaMeTpy THUIY IiC/is iMeHi rapameTpy THIY TOAAIOTh
K/IFOUOBe CJIOBO extends, Mic/s SIKOrO BKa3ylOTb BepXHIO Mexy Turly. Hampukiaz, y gaHomy
BUMazKoBi — Number .

3ayBaxkTe, 1110 y [JaHOMYy KOHTEKCTi mifi extends po3ymitoTh K "extends" (SIK y BUIMaJKOBi
KnaciB), Tak i "implements" (sk gns iHTepdeticiB). To6To, y Oyab-siIKoMy pa3i BUKOPHCTOBYIOTh
K/IFOUOBe C/I0BO extends.

PosrnsiHeMo npuknazn:

public class Box<T> {

private T t;

public void set(T t) {
this.t = t;

}

public T get() {
return t;

}

public <U extends Number> void inspect(U u){
System.out.println("T: " + t.getClass().getName());
System.out.println("U: " + u.getClass().getName());

}

public static void main(String[] args) {
Box<Integer> integerBox = new Box<>();
integerBox.set(new Integer(10));
integerBox.inspect("some text"); / nomunka: napamerp — String!

}
}

Takul KoZ, He CKOMIIUTIOETBCS, OCKUIBKM BUK/IMK integerBox.inspect(''some text"); MiCTUTB
HeBipHUU MapamMeTp: MojaHo String 3amicTte Number.
3miHMBIIM "some text" Ha, [0 NpuKaay, 1.5, orpumaem:

T: java.lang.Integer
U: java.lang.Double
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