
S <: T

S

T

S

T S <: T

T <: T

S <: T T <: U S <: U

S inVWanceof T S <: T

b\We <: VhoUW <: inW <: long <: floaW <: doXble 
chaU <: inW

S <: T

T S

T S

CiUcle c = neZ ColoXUedCiUcle(p, 0, Ued); 
// ColoXUedCiUcle <: CiUcle 

CiUcle

ColoXUedCiUcle

pUiYaWe pXblic

e[WendV

abVWUacW claVV Shape ^ ... `

inWeUface geWAUeable ^  
 // meWhodV aUe pXblic and abVWUacW b\ defaXlW 
 doXble geWAUea(); 
`

C I C <: I

claVV C implemenWV A, B ^ ... `

inWeUface I e[WendV A, B ^ ... `

WhiV



IQWeJeU L = QeZ IQWeJeU(2); 
LQW M = L.LQWVaOXe();

LQW L = 1;      // L LV aQ LQW 
IQWeJeU M = L;  // M LV aQ IQWeJeU 
LQW N = M;      // N LV aQ LQW

SULYaWe

defaXOW

SURWecWed

SXbOLc

final

fLQaO

fLQaO

// CLUcOe <: SKaSe <: GeWAUeabOe 
GeWAUeabOe fLQdLaUJeVW(GeWAUeabOe[] aUUa\) ^ ... ` 
GeWAUeabOe Ja = fLQdLaUJeVW(cLUcOeV);       // RN  
CLUcOe c1 = fLQdLaUJeVW(cLUcOeV);           // eUURU 
CLUcOe c2 = (CLUcOe) fLQdLaUJeVW(cLUcOeV);  // RN

WU\ ^ 
  QeZ CLUcOe(QeZ PRLQW(1, 1), 0);  
 // eYeU\WKLQJ afWeUZaUdV LV VNLSSed 
  S\VWeP.RXW.SULQWOQ("TKLV ZLOO QeYeU UeacK"); 
` caWcK (IOOeJaOE[ceSWLRQ e) ^ 
 // UXQV Lf WKeUe LV aQ e[ceSWLRQ  
` fLQaOO\ ^ 
 // aOZa\V UXQV 
`

WhroZ

SXbOLc CLUcOe(PRLQW c, dRXbOe U) WKURZV IOOeJaOAUJXPeQWE[ceSWLRQ ^ 
    Lf (U < 0) ^ 
      WKURZ QeZ IOOeJaOAUJXPeQWE[ceSWLRQ("UadLXV caQQRW be QeJaWLYe."); 
    ` 
  // aQ\WKLQJ fURP KeUe ZLOO QRW UXQ Lf U<0 
`

WKURZ

C(� ) �

C

S <: � C(S) <: C(� )

S <: � C(� ) <: C(S)

C



class Pair<S extends Comparable<S>, T> implements Comparable<Pair<S, T>> {...} 
class DictEntry<T> extends Pair<String,T> {...}

public static <T> boolean contains(T[] arr, T obj) {...} 
// to call a generic method: 
A.<String>contains(strArray, "hello");

<T>

B implements Comparable<B> { ... } 
A extends B { ... } 
A <: B <: Comparable<B> 
Comparable<A> INVARIANT Comparable<B> 
Comparable<A> <: Comparable<? extends B>

Object

T extends Shape Shape

@SuppressWarnings

@SuppressWarnings("unchecked") 
T[] a = (T[]) new Object[size]; 
this.array = a;

? extends

S <: T A<? extends S> A<? extends T>

? super

S <: T A<? super T> A<? super S>

?

Array<?> Array<T>

extends super

PE List<? extends T>

CS List<? super T>

instanceof

List<myObj>

myObj

<? super Integer> Object

<? extends Integer> Integer

<>

Pair<String,Integer> p = new Pair<>();

A.contains() A.<>contains()

Shape

<T extends GetAreable>

Array<Circle> Array<? extends T> T :> 

Circle

public static <T extends GetAreable> T findLargest(Array<? extends T> array) 
Shape o = A.findLargest(new Array<Circle>(0));

✓


