Generics

-

[TapameTpusauma TUMNOB




i flone3HbIe cCbINTKU

= http://www.quizful.net/post/java-generics-tutorial
s http://www.ibm.com/developerworks/ru/library/j-jtp04298/
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i Kak 6b110 Java 1

List myIntList = new LinkedList() ;
myIntList.add (new Integer(0));
myIntList.add(new Double(3.14));

Integer x = (Integer) myIntList.iterator () .next()

Bo3moxxHble rpobremsi
— Runtime error
— Unu ebisscHaImMb mur obbekma

03.03.2024 YepabiHuesa M.N. UMMuKH HODY



i YTOo paet generic?

List<Integer> myIntList =

new LinkedList<Integer>() ;
myIntList.add (new Integer(0)) ;

Integer x = myIntList.iterator() .next() ;
B cnyyae HenpasusibHO20 UCMOb308AHUA

myIntList.add (new Double(3.14));
- OwubKa Komnuaayuu

03.03.2024 YepabiHuesa M.N. UMMuKH HODY



O6wmn sna obbaABNEHUA
napameTpPM3OBaAHHOIO Kaacca

class uMMA-KNacca <CNUCOK-NapamMeTpoB-TUNa> {7/...

}

ObbsBNEHUE CCbIJIKM Ha OOBEKT NapamMeTPU30BaHHOIO K/1acca
class WMMA-KNACCA<CNMUCOK-apryMmeHTOB-TUNA>
NMA-NEPEMEHHON =

new WMma-Kaacca <CnmMCOK-aprymeHToB-TUNa>
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[Topmep onncaHuA

class Gen<T> {
T ob;
Gen(T o) { ob = o; }
T getob() { return ob; }
void showType () {

System.out.println("Type of T is " +
ob.getClass () .getName()) ;

}

03.03.2024 YepabiHuesa M.N. UMMuKH HODY



[lomep NMCNoNb30BaHUA

class GenDemo {
public static void main(String args[]) {
Gen<Integer> iOb;
iOb = new Gen<Integer>(88) ;

int v = iOb.getob() ;
System.out.println("value: " + v);
Gen<String> strOb =
new Gen<String>("Generics Test") ;
strOb.showType(); //!!ttrtrrintd
String str = strOb.getob() ;
System.out.println("value: " + str);
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HeckonbkO napaMeTpoOB

class Pair <T,W> { //HeCKONBKO NIapaMeTpOR

T obl;
W ob2;
Pair (T ol, W o2) {
obl = ol1;
ob2 = 02;
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Generic methods

class Utilities {
public static <T> wvoid fill (List<T> list, T wval) {

for (int i = 0; i < list.size(); i++)
list.set (i, wval);

Knacc npm sTOoM MoxeT OnTEB He Generic
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[MapameTpusauma nHtepdpenca

public interface List<E> {
void add(E x);

Iterator<E> iterator () ;

}

public interface Iterator<E> {
E next();

boolean hasNext () ;

}
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CTupaHue Tmna

= BHYyTpM napameTpm3oBaHHOro Koaa BCA KOHKPEeTHasa MHpopmauma o Tune
yTpaymBaeTcs

s CTaHOBMUTCA HEBO3MOXHbIM BbINOJIHEHME HEKOTOPbIX ONnepaLmn B
napameTpPM30BaHHOM TUNE

03.03.2024 YepabiHuesa M.N. UMMuKH HODY

11



public class Erased <T>{
final int SIZE=100;
public static void f (Object arg){
if (arg instanceof T) {} // ERROR!!!
}
public static void ff(){
T var = new T(); // ERROR!!! Hanpumep y Integer HeT
T[] arr = new T[SIZE]; // ERROR!!!
T[] arr = (T[ ])new Object[SIZE]; //WARNING, Ho gonyctnumo
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public class Stack <T> {
private int size, top;
private T [] st;
public Stack(){
this(10);
}
public Stack(int n){
size = n; top=0;
T[] st = (T[ ])new Object[SIZE];
}
public Stack(T[ ] el){ // NYYLLE MCNOJIb3OBATbL TAKOW KOHCTPYKTOP
size = el.length; top=0; st=el; }
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i OrpaHunyeHHble Tunobl (bounded types)

class Stats<T> {
T[] nums;
Stats (T[] o) {

nums = O,
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[Tpobnema

double average () {
double sum = 0.0;
for (int i=0; i1 < nums.length; i++)
sum += nums[i] .doubleValue() ;

return sum / nums.length;

N3-3a cTMpaHuAa Tuna maccme nums coctout u3 Object n He nmeet metoga doubleValue ()
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i Ol'paHI/I‘—IEHHbIe TUIbl

// apryMeHT THUIa IOias

// T ponxeH 6mTE Number, maM NPOMBBOIHEINA
// orT Number xJjacc

class Stats<T extends Number> {

T[] nums;

// Maccue THurna Number munm ero nomgkjiiacca
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i [lomep NMCNoNb30BaHUA

03.03.2024

Integer inums[] = {1, 2, 3, 4, 5 };
Double dnums[]={1.1, 2.2, 3.3, 4.4, 5.5};

Stats<Integer> intob = new Stats<Integer>(inums) ;
Stats<Double> dob = new Stats<Double> (dnums) ;
double v = intob.average() ;
System.out.println("intob average is "+ V) ;
double w = dob.average() ;

System.out.println("dob average is "+ w);
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Cnepytowan npobaema

double v = intob.average() ;
System.out.println("intob average is "+ Vv);
double w = dob.average() ;

System.out.println("dob average is "+ w);

Kak cpenaTe  MeTOx, KOTOPHM  onpenenser, PaBHE JM  CpenHMe
apubmMeTnueckme OByx o6mekTOB kJjacca Stats<T extends Number> ?
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MeTacMMBO/IbHbIEe apPrymMeHTbI
(wildcard argument)

boolean sameAvg (Stats<?> ob) {
if (Math.abs (average ()
- ob.average())< 1.0e-10)
return true;
return false;
}
//MeTacuMBON ? «CMSI'YaeT» KOHTPOJb,

// mnosBonsisi cpaBHUTE intob.sameAvg (dob)

03.03.2024 YepabiHuesa M.N. UMMuKH HODY

19



MeTacumBOIbHbIE aprymeHTbl (npumep)

class WildCardUse {

static void printList(List<?> list) {
for (Object 1l:1ist)
System.out.println("[" + 1 + "]");

}

static void main(String []args) ({

List<Integer> list = new ArrayList<>();
list.add(10) ;1list.add (100) ;
printList(list);

List<String> strlList = new ArrayList<>();
strList.add("1la"); strList.add("ball-100") ;
printList (strList) ;

H}
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OrpaHM4yeHHble MeTaCUMBOJIbHbIE

i apryMeHTbl

PaccCMOTpPMM MEepapXMui0 HACJIeNOBAHMUSI KJIACCOB

class TwoD {
int x, y;
TwoD (int a, int b) {
X = a;
Y = b;
}
}
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class ThreeD extends TwoD { class FourD extends ThreeD {

int z; int t;

ThreeD (int a, int b, int c¢) { FourD (int a, int b, int ¢, int d4d) {
super (a, b) ; super (a, b,c);
zZ = C; t = d;
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MaccuB KoopaAuHaT

class Coords<T extends TwoD> {
T[] coords;

Coords (T[] o) { coords = o; }
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MOXHO MCHOJILBOBATE OJIS MaCCHBA JIIOOBIX
KOOPAOMHAT

static void showXY (Coords<?> c) {
System.out.println("X Y Coordinates;") ;
for (int i=0; i1 < c.coords.length; i++)

System.out.println(c.coords[i] .x + "
+c.coords[i] .vy);
System.out.println() ;

}
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yeMm ThreeD

static void showXYZ (Coords<? extends ThreeD> c)

System.out.println("X Y Z Coordinates:");
for(int i=0; i < c.coords.length; i++)
System.out.println(c.coords[i] .x + "
c.coords[i].y + "
c.coords[i].z);

System.out.println() ;
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MeTtacnmBobl cynepTMnos (OrpaHNUYeHune
Ha TMN CBEpPXY)

<? super T>
ninss Jguoboro npenka T,BmioTk no Object

Korpma mcnonp3yeM (nDpmuMep — aJI'OPUTM COPY)

Npuuaumnn PECS (provider - extends, consumer - super)

public static <T>
void copy (List<? super T> dest,

List<? extends T> src)
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i Java 7 (Diamond syntax)

List <Point> p = new ArrayList<Point>();
List <Point> p1 = new ArrayList <TwoD>();//!!!! OLUMBKA

List <Point> p2 = new ArrayList<>();

Pair<Integer, String> pair = new Pair<>(6, " Apr");
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3a4yem HY*KHO 3HaTb 0 Generics

s KOHe4yHo, ecnun pa3pabaTbiBaem cBOKO 6BMOANOTEKY
K/1accoB, TpebyroLLyo napameTpm3aumm

= [1nAa noHMMaHua opraHusaumnmn bmnbnamotek JDK, ocobeHHO,
bnbnnoTtekn Konnekummn java.util.* (BcmnomHmm, ¢ Kakoro
NnPMMepa HaYMHANOCD)
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